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BRITISH  AND  FOREIGN  JOURNALS. 

PART  I. 


Organic  Chemistry. 


Elementary  Composition  of  Russian  Naphthas  and  the 
Basis  for  Classifying  them.  K.»  Charitschkoff  (J.  liuss.  Phys. 
Chem.  Soc.,  1902,  34,  629 — 632). — The  author  finds  that  as  a  basis 
for  classifying  Russian  naphthas  of  different  origins  the  elementary 
composition  is  of  little  value.  A  number  of  analyses  of  such  naphthas 
have  been  made,  the  results  of  which  indicate  that  the  factors  of  use 
for  classification  are  the  percentages  of  paraffins,  tar,  sulphur, 
nitrogen,  and  heavy  lubricating  oil.  T.  H.  P. 

Conversion  of  Trimethylene  into  Propylene.  Simeon  Tanatar 
(Zeit.  physikal.  Chem.,  1902,  41,  735 — 738.  Compare  Tanatar, 
Abstr.,  1896,  i,  457  ;  Berthelot,  Abstr.,  1899,  i,  872). — It  is  shown 
that  the  conversion  of  tri methylene  into  propylene  takes  place  at 
100°  under  the  catalytic  influence  of  platinum  black,  the  quantity 
converted  in  120  hours  amounting  to  40  per  cent.  Light,  on  the 
other  hand,  has  neither  an  accelerating  nor  a  retarding  effect. 

The  author  explains  his  views  on  isomerism  as  interpreted  in  terms 
of  the  energy  of  rotation  of  the  atoms.  J.  C.  P. 

Ethylene  and  Ethylidene  Dichlorides.  Heinrich  Biltz 
( Ber 1902,  35,  3524 — 3528). —  Ethylene  and  ethylidene  dichlorides 
are  both  decomposed  at  a  red  heat  into  an  equal  number  of  molecules 
of  chloroethylene  and  hydrogen  chloride. 

Chloroethylene  combines  with  bromine,  forming  a-chloro-a/3-di- 
bromoethane,  and  with  chlorine,  forming  aa/3-trichloroethane,  which 
boils  at  113'5 — 114'5°  under  756  mm.  pressure  and  is  readily  acted  on  by 
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chlorine.  a-Chloro-a/?-dibromoethane  is  readily  converted  by  the 
action  of  alcoholic  ammonia  into  a-chloro  /Lbromoethylene,  which  boils 
at  61 — 62°  under  772  mm.  pressure.  R.  H.  P. 

Propylene  Monochlorohydrins.  Louis  Henry  (Bull.  Acad, 
Toy.  Belg.,  1902,  535 — 536). — Propylene  a-monochlorohydrin  boils 
at  133 — 134°  and  propylene  /3-monochlorohydrin  at  126 — 127°  under 
760  mm.  pressure.  A  similar  difference  in  the  boiling  point  is  found 
in  the  case  of  the  isomeric  diehlorohydrins,  CH2C1-CHC1*0H2'0H 
(b.  p.  182°)  and  CH2C1-CH(0H)*CH2C1  (b.  p.  176—177°).  A.  F. 

Saponification  of  Nitro-ethers.  Leo  Vignon  and  I.  Pay 
(Compt.  rend .,  1902,  135,  507 — 509). — The  nitrates  derived  from 
methyl  alcohol,  ethyl  alcohol,  glycerol,  erythritol,  pentaerythritol, 
mannitol,  and  dulcitol  are  not  saponified  by  heating  with  water  on 
the  water-bath  ;  when  heated  with  water  in  sealed  tubes  at  110 — 120°, 
complete  solution  takes  place  and  nitric  and  nitrous  acids  are  formed, 
nitrogen  being  at  the  same  time  liberated.  The  saponification  with 
sulphuric  acid  and  with  sodium  hydroxide  is  slow.  In  the  case  of  the 
action  of  alkali,  it  was  observed  that  a  small  amount  of  sodium  di¬ 
oxide  was  produced.  J.  McC. 

Decompositions  of  Bistrimethylethylene  Nitrosate.  Julius 
Schmidt  and  Patric  0.  Austin  (Ber.,  1902,  35,  3721 — 3727.  Com¬ 
pare  Abstr,,  1902,  i,  582). — Sodium  methoxide  converts  bis-tri- 
methylethylene  nitrosate  into  methylmethoxyisopropylketoxime.  The 
reaction  probably  consists  first  in  the  transformation  of  the  bis- 
compound  into  the  unimolecular  compound,  N02,0,CMe2*CHMe,H0, 
this  is  then  converted  into  the  isomeride,  N02,0*CMe2,CMe.'N0H, 
which  reacts  with  the  methoxide,  yielding  methylmethoxyisovropyl- 
ketoxime,  OMe’CMayCMelN'OH.  This  crystallises  from  light 
petroleum  in  colourless  prisms  melting  at  92  —  93°  and  distils  at 
190°  under  742  mm.  pressure,  possesses  a  characteristic  odour,  is 
volatile  with  steam,  and  is  readily  soluble  in  most  solvents  including 
acids  and  alkalis.  When  hydrolysed  with,  concentrated  hydrochloric 
acid,  it  yields  the  theoretical  amount  of  hydroxylamine  together  with 
methyl  hydroxyi&o jiropyl  ketone  in  the  form  of  a  colourless  liquid  dis¬ 
tilling  at  141  — 142°  under  745  mm.  pressure  and  yielding  a  semi- 
carbazone,  OH*CMe2*CMeIN’'.NH*COvN’H2,  melting  at  164 — 165°. 
The  benzoyl  derivative  of  the  ketoxime  melts  at  74 — 75°. 

Attempts  to  obtain  ethoxy-  and  propyloxy-derivatives  by  the  action 
of  sodium  ethoxide  and  propyloxide  on  bistrimethylethylene  nitrosate 
gave  negative  results. 

Methylcvanoisopropylketoxime,  CH,CMe2,CMeIN*OH  (Wallacb, 
Abstr.,  1889,  233)  has  the  simple  molecular  formula  and  yields  a 
benzoyl  derivative  melting  at  64°.  J.  J.  S. 

Polymerismand  Desmotropismof  Trimethylethylene  Nifcroso- 
chloride  (y-Chloro-/Fnitroso-/3-methylbutane).  Julius  Schmidt 
[and,  in  part,  with  Patric  C.  Austin]  (Ber.,  1902,  35,  3727 — 3737, 
Compare  Abstr.,  1902,  i,  581  and  582). — The  amylene  nitrosochloride 
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of  Tonnies  (Ber.,  1879,  12,  169,  and  Tilden  and  Sudborough,  Trans., 
1893,  63,  483),  melting  at  74 — 75°,  is  shown  by  cryoscopic  determina¬ 
tions  in  ethylene  bromide  and  benzene  to  be  bimolecular  and  is  called 
bistrimethylethylene  nitrosochloride.  It  gives  Liebermann’s  nitroso- 
reaction  and  when  heated  for  a  short  time  at  75°,  or  when  warmed  with 
ether,  is  converted  into  the  unimolecular  compound  y-chloro-(3-nitroso- 
/3-methylbutane  (trimethylethylene  nitrosochloride).  It  is  a  bluish- 
green  liquid  which,  on  cooling,  readily  polymerises ;  it  liberates  iodine 
from  potassium  iodide  solution,  and  on  reduction  yields  ammonia. 
When  boiled  with  concentrated  nitric  acid,  it  yields  /3yy -trinitro-fi- 
methylbutnne,  N02*CMe2*CMe(N02)2  (1),  in  the  form  of  small  prisms 
decomposing  at  about  203°,  and  readily  soluble  in  most  solvents. 
Methylchloroi&opropylketoxime,  CMe2Cl*CMeIN*OH,  is  formed  by  the 
transformation  of  the  nitrosochloride  when  the  bimolecular  compound  is 
heated  at  75°  and  rapidly  stirred  until  the  colour  is  pale  yellow.  It 
crystallises  in  colourless  plates  softening  at  45°  and  melting  at 
49 — 50°  ;  at  90°  it  partially  resolidifies,  and  decomposes  at  130°.  It  is 
volatile  at  the  ordinary  temperature,  has  a  strong  odour,  and  does  not  give 
Liebermann’s  reaction.  On  treatment  with  sodium  methoxide,  it  yields 
methylmethoxyisopropylketoxime  (compare  preceding  abstract).  Its 
benzoyl  derivative,  CM^Cl’CMeiN'OBz,  crystallises  from  alcohol  in 
colourless  needles  melting  at  53 — 54°  and  its  phenylcarbimide  deriva¬ 
tive  forms  glistening  prisms  melting  at  109°.  On  hydrolysis  with 
hydrochloric  acid,  the  ketoxime  yields  methyl  hydroxyisopropyl  ketone 
and  hydioxylamine  hydrochloride.  J.  J.  S. 

Trimethylethylene  Nitrosite.  A  Reply  to  Hantzsch.  Julius 
Schmidt  (Ber.,  1902,  35,  3737 — 3740.  Compare  Hantzsch,  Abstr., 
1902,  i,  734). — Polemical.  J.  J.  S. 

General  Method  of  Synthesising  Monohydric  Alcohols. 
Marcel  Guerbet  (Ann.  Chim.  Phys.,  1902,  [vii],  27,  67 — 105). — ■ 
A  detailed  account  of  work  already  published  (compare  Abstr.,  1899, 
i,  471,  472 ;  1901,  i,  182,  307,  625 ;  1902,  i,  130,  335,  583,  657). 

Tetraheptyl  alcohol, 

CH3-[CH2]6-CH(C4H9)’CH2-CH2-C(04H9)(C,H,5)-OH2-CH2-OH, 

produced  by  heating  2  mols.  of  diheptyl  alcohol  with  1  atomic  pro¬ 
portion  of  sodium  at  230 — 250°,  is  a  colourless,  odourless  liquid  boiling 
at  295 — 300°  under  13  mm.  pressure  and  having  the  sp.  gr.  0  8514  at 
0°  and  0  8418  at  15°.  G.  T.  M. 

Calculation  of  the  Number  of  Classes  of  Saturated  Poly- 
hydric  Alcohols  and  their  Oxidation  Products.  Richard 
Anschutz  (Ber.,  1902,  35,  3457 — 3463). — The  general  formula, 
m(m  +  l)(m  +  2)  .  .  .  .  (m-\-n  —  1) 

1.2.  3 . n  ' 

gives  the  number  of  classes  of  compounds  containing  a  certain  radicle 
combined  n  times  in  m  different  ways. 

All  alcohols  contain  one  or  more  of  one,  two,  or  three  of  the  radicles 
CH2,OH,  CH-OH,  and  C'OH,  so  that  in  this  case  in  —  3  and  the  calcu- 
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lated  number  of  classes  of  w-hydric  alcohols  are  3,  6,  10,  15,  21,  and 
28  when  n  is  1,  2,  3,  4,  5,  and  6  respectively. 

The  oxidation  products  of  the  alcohols  having  no  hydroxyl  groups 
contain  their  oxygen  atoms  in  one  or  more  of  the  following  radicles, 
•CHO,  ICO,  and  *C02H.  Tn  this  case  also  m  =  3,  so  that  the  number 
of  classes  of  non-hydroxy  lie  oxidation  products  is  equal  to  the  number 
of  the  series  of  the  corresponding  alcohols. 

The  oxidation  products  containing  hydroxyl  may  contain  the  groups 
•CH2*OH,  ICH-OH,  :C*OH,  -OHO,  ICO,  *C02H  or  m  —  6,  and  hence  the 
numbers  of  different  series  of  these  substances  produced  from  the 
w-hydric  alcohols  are  0,  9,  36,  96,  210,  and  406  when  n  is  1,  2,  3,  4,  5, 
and  6  respectively.  The  communication  contains  these  and  other  results 
exhibited  in  tabular  form  together  with  suggestions  as  to  the  nomen¬ 
clature  of  compounds  of  mixed  alcoholic,  aldehydic,  ketonic,  and  carb¬ 
oxylic  functions.  G.  T.  M. 

New  Synthesis  of  Sorbic  Acid  and  its  Homologues.  W. 
Jawobsky  and  Sergius  N.  Reformatzky  (Ber.,  1902,  35,  3633 — 3639). 
— The  ethyl  esters  of  /3-hydroxysorbic  acid  and  its  homologues  may  be 
generally  obtained  by  condensing  crotonaldehyde  in  the  presence  of 
zinc  with  the  a-bromo-derivatives  of  ethyl  acetate,  propionate,  butyrate, 
and  wobutvrate ;  intermediate  organic  zinc  bromides  are  produced 
which  are  readily  decomposed  by  wet  ether,  giving  rise  to  the  corre¬ 
sponding  esters,  CHMelCH'CH^H^CRR^CCXjEt,  and  from  these 
substances  the  acids  are  readily  obtained  by  hydrolysis. 

Acids  of  the  sorbic  series  are  produced  by  the  elimination  of  water 
from  the  molecules  of  these  hydroxy-acids,  and  in  this  class  of  com¬ 
pounds  the  hydrogen  which  unites  with  the  hydroxyl  group  is  taken 
from  the  a-position.  The  elimination  of  water  is  effected  in  some 
cases  simply  by  boiling  the  hydroxy-compound  with  20  per  cent, 
barium  hydroxide  solution;  /J-hydroxy-a-methyl-  and  a-ethyl-hydrosorbic 
acids,  on  the  other  hand,  require  a  solution  of  sodium  hydroxide  at 
150°. 

The  ethyl  esters  of  (d-hydroxyhydrosorbic,  fd-hydroxy-a-rnethylhydro- 
sorbic,  (d-hydroxy-a-ethylhydrosorbic,  and  (d-hydroxy-aa-dimethylhydro- 
sorbic  acids  are  mobile  liquids  with  a  fruity  odour,  insoluble  in  water 
but  dissolving  in  ether  or  alcohol  ;  they  boil  at  100°  (2  mm.  pressure), 
110—112°  (15  mm.),  128—130°  (15  mm.),  and  118—120°  (17  mm.) 
respectively.  The  corresponding  acids  are  oily  liquids  insoluble  in 
water  but  readily  soluble  in  alcohol,  ether,  or  benzene  ;  their  silver 
salts  are  soluble  in  water. 

Potassium  (d-hydroxy-a-methylhydrosorbate  and  hydroxy-aa-dimethyl- 
/3-hydrosorbate  are  soluble  salts  crystallising  respectively  with  1 1  and 
1  mol.  of  water  ;  the  sodium  salt  of  the  latter  acid  contains  5H20. 

a -Methylsorbic  and  a -ethylsorbic  acids,  when  freshly  prepared,  melt 
at  90 — 92°  and  75 — 77°  respectively,  the  melting  point,  however, 
gradually  falls  until  the  substances  pass  into  a  thick  yellow  oil. 

G.  T.  M. 

Camphocarboxylic  Acid.  I  and  II.  Julius  W.  Bruhl  [Ber.,  1902, 
35,  3510 — 3519  ;  3619 — 3633). — Camphocarboxylic  acid  is  purified 
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from  borneol  by  repeated  crystallisation  from  benzene  ;  it  crystallises 
from  ether  or  50  per  cent,  alcohol  in  well-defined  prisms. 

iso  Amyl  camphocarboxylate  is  a  colourless,  odourless  oil  boiling  at 
175—175-5°. 


The  acid  itself  develops  only  a  transient  coloration  with  ferric  chlor¬ 
ide  ;  the  colour  reaction  is,  however,  more  pronounced  in  the  case  of 
the  alkyl  esters.  Small  quantities  of  these  derivatives  develop  a  green 
coloration  with  alcoholic  ferric  chloride  which  changes  successively  to 
red  and  yellow  on  adding  sodium  acetate.  An  indigo-blue  coloration 
is  developed  in  more  concentrated  solutions  which  gradually  changes 
to  green,  and  becomes  red  on  the  addition  of  sodium  acetate. 

The  methyl  ester  dissolves  in  semi-normal  sodium  hydroxide  solution 
containing  the  calculated  amount  of  the  alkali,  and  is  reprecipitated 
unchanged  by  the  action  of  acid  ;  it  is  extracted  from  very  dilute 
alkaline  solutions  by  shaking  with  ether.  The  ethyl  ester  is  almost 
insoluble  in  dilute  solutions  of  sodium  hydroxide,  dissolving,  however, 
when  the  solution  is  more  concentrated.  The  amyl  ester  is  quite  in¬ 
soluble  in  concentrated  solutions  of  sodium  hydroxide.  The  three 
esters  give  a  distinctly  acid  reaction  with  blue  litmus  paper. 

Although  these  esters  behave  so  differently  towards  sodium  hydr¬ 
oxide,  yet  a  study  of  their  optical  properties  shows  that  they  all  have 


the  ketonic  structure  C8HU<^ 


CH*C02R 

CO 


The  specific  dispersion 


of 


the  three  compounds  varies  only  through  very  narrow  limits,  the 
extreme  values  of  My  —  Ma  being  0'0064  and  0  0067. 

The  physical  properties  of  the  esters  (boiling  point,  sp.  gr. 
refractive  indices  for  Na,  Ha,  H^,  and  Hy,  and  the  molecular  refractions 
and  dispersions)  are  tabulated.  Kachler  and  Spitzer  (Abstr.,  1882, 
66)  found  that  camphocarboxylic  acid  in  ethereal  solution  interacted 
with  metallic  sodium  to  form  the  compound  C^B^OgNa  •  this  sub¬ 
stance  is  also  produced  in  benzene  solution,  and  separates,  on  warming, 
as  a  gelatinous  precipitate  ;  it  is  not  converted  into  a  methyl  ester  by 
the  action  of  methyl  iodide. 

Sodium  camphocarboxylate  has  no  action  on  the  nervous  and 
circulatory  systems  of  cold-  and  warm-blooded  animals,  and  is  found 
unchanged  in  the  urine.  The  ethyl  ester,  when  subcutaneously  or 
intravenously  administered,  behaves  like  camphor  and  produces  con¬ 
vulsions  and  paralysis,  the  methyl  ester  has  a  less  marked  physiological 
action  ;  the  amyl  ester  produces  no  immediate  effect,  but,  after  24 
hours,  convulsions  set  in,  followed  by  death. 

The  alkyl  esters  of  the  substituted  camphocarboxylates  having  the 
CR*CO  R' 

general  formula  C8H14<^  I  2  are  hydrolysed  only  with  great  ditfi- 


culty  by  aqueous  or  alcoholic  alkali  hydroxides  at  high  tempera¬ 
tures,  and  are  not  affected  by  mineral  acids.  In  this  respect,  these 
esters  differ  altogether  from  their  lower  homologues,  having  hydrogen 
in  the  place  of  the  radicle  R,  since  the  latter  undergo  hydrolysis  with 
great  readiness. 

The  substituted  esters  may,  however,  be  hydrolysed  by  concentrated 
solutions  of  the  alkali  alkyloxides  in  the  corresponding  alcohols,  this 
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reaction  taking  place  even  in  the  cold,  and  being  greatly  accelerated 
by  gentle  heating. 

, ,  tt  ^CMe-C02H  ,  .  ... 

acid,  CgH14<^  I  ,  prepared  in  this 

vU 


Methylcampho  carboxylic 


way  from  its  methyl  ester,  crystallises  in  well-defined  prisms  melting 
at  104°  and  decomposing  into  methylcamphor  and  carbon  dioxide;  it 
is  readily  soluble  in  the  ordinary  organic  solvents  and  in  warm  water. 
An  oily  compound  is  also  formed  in  this  hydrolysis  which  is  possibly 
a  stereoisomeride  of  the  preceding  acid. 

The  sodium  derivatives  of  the  alkyl  camphocarboxylates  do  not  react 
with  alkyl  iodides  in  non-dissociating  media  such  as  ether  or  benzene. 
In  the  presence  of  dissociating  liquids  (alcohols),  they  react  like  other 
sodio-/?-ketonic  esters.  It  is  supposed  that  the  enolic  form 


C3HH<C.0Na  > 


exists  in  the  former  media, 


whilst  the  ketonic 


modification,  C8Hu<^I^a  ^^I^  .g  forme(j  jn  alcoholic  solution.  Since 

the  product  is  of  the  ketonic  form,  it  is  assumed  that  only  the  latter 
sodium  derivative  reacts  with  the  alkyl  iodide. 

,  _  _  _  77  7  7  7  7  nTT  -C(CoH,)*C02Me 

Methyl  allylcamphocarboxylate,  CSH14<\)  ,  produced  by 

vU 


adding  a  12  per  cent,  solution  of  sodium  in  methyl  alcohol  to  a  mixture 
of  methyl  camphocarboxylate  and  allyl  iodide,  separates  from  aqueous 
alcohol  in  colourless  crystals  melting  at  75-5 — 76°.  The  crystalline 
product  is  accompanied  by  a  colourless  oil  boiling  at  1 59'5 — 161°  under 
13  mm.  pressure;  this  substance  is  either  a  stereoisomeride  or  the  same 
compound  contaminated  with  a  trace  of  impurity.  When  hydrolysed 
with  sodium  methoxide  at  150°,  the  preceding  ester  gives  rise  to  allyl- 
homocamphoric  acid,  C02H'C8H14,CH(C3H’5)-C02H  ;  this  product 
crystallises  from  dilute  alcohol  in  needles  melting  at  163°,  and  is  a  di¬ 
basic  acid  forming  the  silver  salt,  C14H20O4Ag2. 

Ethyl  allylcamphocarboxylate,  prepared  from  ethyl  camphocarboxylate, 
sodium  ethoxide,  and  an  8  per  cent,  solution  of  sodium  in  methyl 
alcohol,  is  an  odourless,  colourless  oil  boiling  at  163 — 164°  under 
12 -5  mm.  pressure,  which,  when  hydrolysed  with  an  alcoholic  sodium 
ethoxide  solution  on  the  water-bath,  yields  allylhomocamphoric  acid. 

Lists  are  given  of  the  physical  constants  of  the  preceding  compounds. 

G.  T.  M. 


Compounds  of  Mesoxalic  Acid  and  Glyoxylic  Acid  with 
Guanidine.  L.  Kaess  and  J.  Gruszkiewicz  {Ber.,  1902,  35, 
3600 — 3607). — To  prepare  mesoxalic  acid,  the  authors  recommend  de¬ 
composing  barium  alloxanate  with  nitrous  acid.  In  alcoholic  solution, 
ethyl  mesoxalate  combines  with  guanidine,  giving  ethyl  guanidine 
mesoxalate,  NELC(NH2)*NH,C0*C(0H)2,C02Et,  which  crystallises 
from  water  in  small,  colourless  prisms,  loses  1H20  at  105°, 
and  becomes  yellow  without  melting  at  195°.  Mesoxalylguanidine , 

C(OH)2*\qq obtained  by  adding  an  ammoniacal  solution 
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of  silver  oxide  to  dibromomalonylguanidino,  is  a  colourless  substance 
which,  when  heated,  decomposes  without  melting.  Attempts_to  condense 
ethyl  mesoxalate  with  s-dimethylguanidine  did  not  give  a  definite 
compound. 

Glyoxylic  acid  does  not  yield  glyoxylguanidine  with  guanidine  ;  on 
warming  the  base  with  the  acid  (1  mol.)  in  alcoholic  solution,  a  substance, 
^12^32^25^12’  obtained  which  crystallises  from  alcohol  in  well-formed, 
transparent,  rhombic  prisms,  and  melts  at  167°.  The  residue  undissolved 
by  alcohol  contains  a  substance ,  G15H24019N12,  which  melts  at  207°,  and 
is  extracted  by  ammonia,  precipitated  from  the  solution  by  acid,  and 
crystallised  from  water ;  the  portion  insoluble  in  ammonia,  on 
recrystallisation  from  water,  gives  slender  needles  of  the  compound 
C4H700hf5  (Doebner  and  Gaertner,  Abstr.,  1901,  i,  261),  which  is 

vlT  7  71.  ch(oh)-nh-c(:nhw__tt  tp 

probably  a  glyoxylbiguanide ,  _ ]SrH*C('NH|  U  the 

action  between  guanidine  and  glyoxylic  acid  takes  place  at  the  ordinary 
temperature  in  alcoholic  solution,  the  substance  G15H24019N2  is  the 
principal  product,  but  two  other  crystalline  substances,  G11H21016N9  and 
C6H16014N’ff,  are  formed  which  melt  and  decompose  at  125°  and  160° 
respectively. 

In  alcoholic  solution,  at  the  ordinary  temperature,  guanidine 
carbonate  and  glyoxylic  acid  give  a  substance,  C9H23Ol0N9,  which  crystal¬ 
lises  from  water  in  small  needles  and  melts  at  187°  (contrast  Doebner 
and  Gaertner,  loc.  cit.).  VV.  A.  D. 

Standard.  Tartar  Emetic  Solution  and  the  Structural  Formula 
of  the  Salt.  E.  E.  Hale  (J.  Arner.  Ckem.  Soc.,  1902,  24,  828 — 847). — 
When  a  standard  solution  of  tartar  emetic  is  made  up,  a  discrepancy  is 
usually  observed  between  its  titre  and  that  of  an  arsenite  solution  with 
respect  to  a  standard  iodine  solution.  This  is  due  to  the  fact  that  the 
amount  of  water  in  solid  tartar  emetic  is  not  constant.  The  salt  shows 
a  great  tendency  to  lose  its  water  of  crystallisation  ;  in  the  form  of  fine 
crystals  or  powder,  it  loses  water  slowly  in  the  air,  more  rapidly  over 
sulphuric  acid,  and  even  in  closed  bottles  a  little  is  lost.  At  128 — 130°, 
the  dried  salt  loses  nearly  |H20,  and  at  165°  it  parts  with  1II20.  The 
formation  of  these  anhydrides  leads  the  author  to  assume  that  the  anti¬ 
mony  replaces  the  hydrogen  of  the  alcoholic  hydroxyl  of  the  tartaric  acid 
and  not  that  of  the  carboxyl  group.  A  standard_solution  of  tartar  emetic 
is  best  prepared  from  a  salt  which  has  been  separated  in  medium- sized 
(1/32  to  \  inch)  crystals  which  have  been  dried  first  by  suction  and 
then  by  exposure  for  three  to  four  hours  in  the  air  at  a  temperature 
not  exceeding  25°.  J.  McC. 

Conversion  of  cf-Glycuronic  Acid  into  ^-Xylose.  Ernst 
Salkowski  and  Carl  Neubero  (Zeit.  physiol.  Chem.,  1902,  36, 
261 — 267). — A  number  of  cases  are  known  in  which  ferments, 
organised  or  unorganised,  produce  the  elimination  of  carbon  dioxide 
from  an  organic  acid. 

It  is  now  shown  that  <i-glycuronic  acid  is  transformed  into  ^-xylose 
by  the  elimination  of  carbon  dioxide  when  a  mixture  of  ordinary 
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bacteria  of  putrefying  meat  is  grown  in  a  slightly  alkaline  solution  of 
the  acid.  The  unaltered  acid  may  be  separated  from  the  7-xylose  by 
precipitation  as  a  basic  lead  salt.  The  reaction  confirms  Fischer  and 
Piloty’s  constitution  for  glycuronic  acid  (Abstr.,  1891,  677). 

J.  J.  S. 

Formation  of  Formaldehyde  from  Methyl  Alcohol  under 
the  Influence  of  Colloidal  Metallic  Solutions.  Arthur 

Glaessner  ( Chem .  Cenlr.,  1902,  ii,  731 — 732  ;  from  Oesterr.  Ckem.- 
Zeit.,  5,  337 — 338). — When  air  is  passed  through  methyl  alcohol 
in  presence  of  Bredig’s  solution  of  colloidal  platinum  (Abstr.,  1900, 
ii,  213),  a  small  quantity  of  formaldehyde  is  formed.  A  solution  of 
colloidal  copper  was  found  to  be  less  effective.  E.  W.  W. 

Formation  of  Aldehydes  and  Ketones  from  a-Glycols  and 
from  a-Oxides.  K.  Krassusky  (J.  Russ.  Phys.  Chem.  Soc.,  1902, 
34,  537 — 555). — It  has  been  shown  by  the  author  (Abstr.,  1902, 
i,  261  and  425)  that  in  the  formation  of  aldehydes  and  ketones 
from  /3-chloro-alcohols  or  from  haloid  derivatives  of  ethylene  hydro¬ 
carbons,  organic  oxides  or  glycols  are  obtained  as  intermediate 
products  of  the  reactions.  Further  investigations  have  now  been 
made,  the  results  of  which  demonstrate  that  glycols  represent  the 
first  stage  of  this  change,  the  oxides  only  appearing  as  intermediate 
steps  in  the  transformation  of  the  glycols  into  aldehydes  or  ketones. 

Experiments  with  ethylene  glycol,  propylene  glycol,  if/-  and  iso¬ 
butylene  glycols,  and  tiimethylethylene  glycol  show  that,  in  the 
absence  of  an  acid,  the  a-glycols  do  not  decompose  into  water  and 
aldehyde  or  ketone,  even  at  high  temperatures.  Small  quantities  of 
acid,  however,  bring  about  this  decomposition,  which  may  be  repre¬ 
sented  by  the  following  equations  : 

(1)  mOwH2n(OH)2  +  CwHot(OH)CI  =  mC„H3K(OH)2  +  CnH21lO  +  HC1 

(2)  mC?lH2n(OH)2  +  HC1  =  (m  -  l)C„Hw(OH)2  +  CnH2n(OH)Cl  +  H20. 

Experiments  on  the  action  of  zinc  chloride  on  ethylene  oxide, 

propylene  oxide,  ip-  and  iso  butylene  oxides,  tiimethylethylene  oxide, 
hexylene  oxide,  and  tetramethylethylene  oxide  show  that  these  com¬ 
pounds  are  converted  into  aldehydes  or  ketones  more  readily  than  the 
conesponding  glycols.  Further,  trimethylethylene  oxide  is  con¬ 
verted  into  methyl  isopropyl  ketone  and  ip-  and  iso-butylene  oxides 
yield  aldehydes  when  heated  with  lead  chloride  at  temperatures  at 
which  the  corresponding  glycols  remain  almost  entirely  unchanged. 

The  author  applies  the  results  obtained  byr  him  to  explain  the  ob¬ 
servations  of  various  other  investigators.  T.  H.  P. 

Mechanism  of  the  Isomerisation  of  a-Oxides.  K.  Kras¬ 
susky  (J~.  Russ.  Phys.  Chem.  Soc.,  1902,  34,  556 — 575.  Compare 
preceding  abstract). — The  author  first  gives  the  views  of  various 
authors  with  regard  to  the  mechanism  of  the  transformation  of 
organic  a-oxides  into  aldehydes  or  ketones,  and  from  a  consideration  of 
their  results  and  his  ( loc .  cit .)  develops  his  own  views,  which  are 
as  follows  :  (1)  The  combination  of  hypochloious  acid  with  olefines 
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mainly  proceeds  in  such  a  way  that  the  hydroxyl  group  becomes 
attached  to  the  carbon  atom  combined  with  the  smallest  number  of 
hydrogen  atoms.  (2)  The  same  is  the  case  for  the  combination  of  the 
organic  a-oxides  with  hypochlorous  acid.  (3)  The  analogy  drawn  by 
Wiirtz  between  the  behaviour  of  the  organic  a-oxides  and  the  oxides 
of  bivalent  metals  must  hence  be  regarded  as  a  limited  one.  (4) 
Typical  organic  a-oxides  cannot  be  formed  in  acid  media.  (5)  In 
alkaline  or  neutral  media,  a-chloro-alcohols  ai'e  resolved  into  a-oxides 
and  hypochlorous  acid  ;  in  acid  media,  into  aldehydes  or  ketones  and 
hypochlorous  acid  ;  and  under  the  influence  of  dehydrating  agents 
into  chloroethylenes  and  water.  (6)  The  formation  of  glycols  from 
haloid  compounds  of  olefines  or  from  a-haloid-alcohols  under  the 
action  of  water  in  presence  of  lead  oxide  proceeds  through  the 
organic  a-oxides.  (7)  The  readiness  of  a-haloid-aleohols  to  form 
aldehydes  and  ketones  is  related  to  their  readiness  to  undergo  dis¬ 
sociation.  (8)  The  conversion  of  organic  a-oxides  into  aldehydes  and 
ketones  under  the  influence  of  zinc  chloride  or  lead  chloride  may  be 
used  as  a  means  of  determining  the  structure  of  the  a-oxides.  For 
zinc  chloride,  the  reaction  is  exemplified  by  the  following  equation  : 

,0  +ZnCl2. 

3t.  h.  p. 

Preparation  of  r-  and  /-Galactose.  Carl  Neuberg  and  Julius 
Wohlgemuth  {Zeit.  physiol.  Chem. ,  1902,  36,  219— -226.  Com¬ 
pare  Fischer  and  Hertz,  Abstr.,  1892,  826). — ?*-Galactose  is  most 
readily  obtained  by  the  oxidation  of  dulcitol  with  a  3  per  cent,  solu¬ 
tion  of  hydrogen  peroxide  in  the  presence  of  barium  carbonate  and 
ferrous  sulphate.  The  solution  is  evaporated  and  mixed  with  95  per 
cent,  alcohol,  when  the  inorganic  salts  are  precipitated.  The  sugar 
itself  may  be  obtained  directly  from  the  alcoholic  liquid,  but  a  better 
yield  is  obtained  when  it  is  isolated  in  the  form  of  its  phenylhydrazone, 
which  is  only  very  sparingly  soluble.  This  may  then  be  decomposed 
with  benzaldehyde  or  formaldehyde.  r-Galactose  melts  at  143 — 144° 
(corr.)  and  the  <f-compound  at  165*5°  (corr.).  The  inactive  galactose 
appears  to  be  a  true  racemic  compound.  One  part  of  r-galactose  dis¬ 
solves  in  24*93  parts  of  85  per  cent,  alcohol  at  38'5°,  and  1  part  of 
cZ-galactose  in  166 ’6 7  parts  at  the  same  temperature. 

/-Galactose  may  be  obtained  by  the  action  of  yeast  on  the  racemic 
compound. 

r -Galactose  phenyhnethylhydrazone,  C13H20O5172,  is  sparingly  soluble 
in  most  organic  solvents  and  melts  at  183°.  J.  J.  S. 

Composition  of  Manna.  Charles  Tanret  {Bull.  Soc.  chim., 
1902,  27,  [iiij,  947 — 963). — The  manna  exuded  by  Fraxinus  ornus 
and  F.  rotundifolia  contains,  in  addition  to  small  amounts  of 
resin  and  inorganic  salts,  mannitol,  40 — 55  ;  lsevulose,  2*5 — 3*4  ; 
dextrose,  2*2 — 3;  manneotetrose,  12 — 16;  and  manninotriose,  6 — 16 
per  cent.  The  two  latter  occur  in  the  portion  soluble  in  70  per  cent, 
alcohol  and  are  isolated  therefrom  by  fractional  crystallisation  from 


™  CH2-0C1  ch:o  „„  ch 

>  +  nC  2  ^.ZnC1  CHyZnCl  +  °  CH 


CH, 
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90  per  cent,  alcohol.  Manneotetrose,  C24H42021,  separates  from  water 
with  4‘5  mols.  of  the  solvent,  and  from  alcohol  in  monoclinic  crystals 
(with  4H20)  [a  :  b  :  c  —  P0512  :  1  : 0‘4213  ;  y  =  91°46']  and  melts  at 
100°.  One  part  dissolves  at  13°  in  0'75  part  of  water,  and  at  15°  in 
14,  55,  and  300  parts  of  60,  70,  and  80  per  cent,  alcohol  respectively. 
It  has  [a  ju  +150°.  The  sugar  does  not  reduce  Fehling’s  solution, 
but  is  hydrolysed  by  acetic  acid,  water,  and  the  enzymes  invertase, 
emulsin,  and  diastase  into  lsevulose  and  tnanninotriose,  and  by  dilute 
mineral  acids  into  hevulose,  1  mol.,  dextrose,  1  mol.,  and  galactose, 
2  mols.  With  ammoniacal  lead  acetate,  the  compound  024H34021Pb4 
is  formed,  and  with  baryta  water  and  alcohol  the  derivative 
2024H42021,3Ba0.  The  acetyl  derivative,  C24C26021Ac16,  is  amorphous, 
insoluble  in  water,  and  has  [a]D  +  127°  in  acetic  acid,  and  +125°  in 
alcoholic  solution. 

Manninotriose,  C18H32016,  separates  from  boiling  ethyl  alcohol  in 
spheres  and  from  methyl  alcohol  in  baton-shaped  masses.  It  is 
miscible  with  water  in  all  proportions;  one  part  dissolves  at  15°  in  60 
and  130  parts  of  85  and  90  per  cent,  alcohol  respectively,  in  200  parts 
of  boiling  absolute  alcohol,  and  at  20°  in  35  parts  of  methyl  alcohol. 
It  sinters  at  140°,  melts  at  150°,  and  has  [a]D  +167°.  The  reducing 
power,  compared  with  that  of  dextrose,  is  0'33  : 1.  It  is  slowly  fer¬ 
mented  by  yeast  and  is  hydrolysed  by  dilute  mineral  acids,  but  not  by 
enzymes.  Ammoniacal  lead  acetate  gives  a  precipitate  of  the  com¬ 
position  C]8H240lflPb4,  and  with  baryta  and  alcohol  a  barium  com¬ 
pound  of  the  composition  C18H3201G,Ba0  is  produced.  The  acetyl 
derivative,  C18H20OlfiAc12,  is  non-crystalline  and  has  [a]D  +131°  in 
acetic  acid  and  +  135°  in  alcoholic  solution. 

When  oxidised  with  bromine,  the  monobasic  manninotrionic  acid, 
C18H32Ol7,  is  formed  ;  this  is  amorphous  and  furnishes  amorphous 
barium  and  calcium  salts,  does  not  reduce  Fehling’s  solution,  and  is 
hydrolysed  by  acids  into  gluconic  acid,  1  mol.,  and  galactose,  2  mols. 

T.  A.  JI. 

Meta-  and  Para  saccharin.  Heinrich  Kiliani  and  Heinrich 
Naegell  ( Ber .,  1902,  35,  3528 — 3533).— The  details  of  the  preparation 
of  meta-  and  para-saccharin  (Abstr.,  1893,  i,  546)  have  been  improved, 
and  an  attempt  has  been  made  to  determine  the  constitution  of  each  by 
oxidation  with  hydrogen  peroxide.  Calcium  meta-saccharinate,  when 
oxidised  with  hydrogen  peroxide,  yields  meta-saccharopentose,  O5H10O4, 
which  crystallises  from  a  mixture  of  methyl  alcohol  and  ether  in 
plates,  melts  at  95°,  is  extremely  hygroscopic,  and  optically  inactive. 
Neither  the  phenylhydrazone  nor  the  acid  and  its  lactone ,  which  is 
formed  by  the  oxidation  of  the  pentose  by  bromine,  were  obtained  in 
a  crystalline  condition.  The  constitution  of  meta-saccharinic  acid  is 
probably  0H-CH2-[0H*0H]2-CH2*CH(0H)-C02H. 

The  oxidation  of  para-saccharin  with  nitric  acid  yielded  no  definite 
product.  It.  H.  P. 

Starch  Iodide.  Launcelot  W.  Andrews  and  Henry  Max 
Goettsch  (J.  Amer.  Chem.  Soc.,  1902,  24,  865 — 881). — A  clear  solution 
of  starch  dissolves  iodine  to  such  an  extent  that,  after  allowing  for 
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the  iodine  dissolved  by  the  water  alone,  the  proportion  present  can  be 
represented  by  the  formula  (C6H10O5)12I.  When  starch  is  heated  at 
100°  for  a  short  time  with  excess  of  iodine,  so  much  is  taken  up  as 
corresponds  with  the  formula  (C6H10O5)12I2.  When  blue  starch  iodide 
solution  is  heated  at  100°  for  some  time,  a  colourless  solution  is  ob¬ 
tained  which  contains  most  of  the  iodine  in  the  form  of  an  organic 
iodide,  but  part  of  it  is  present  as  hydrogen  iodide. 

When  blue  starch  iodide  solution  is  shaken  with  chloroform,  the 
iodine  is  at  first  quickly  removed  from  the  aqueous  layer,  but  after 
the  major  portion  has  been  withdrawn  the  remainder  is  not  easily 
extracted.  The  vapour  tension  (determined  by  passing  a  current 
of  air  through  the  solution  and  ascertaining  the  loss  of  iodine  and 
water)  of  iodine  from  starch  iodide  solution  is  fairly  high  at  first, 
but  after  the  first  portion  of  the  iodine  has  been  removed  the 
vapour  tension  becomes  very  minute. 

The  authors  regard  starch  iodide  as  a  dissociable  compound  and 
not  as  a  solution  of  iodine  in  starch.  This  view  is  supported  by 
the  following  facts,  (a)  Dry  starch  and  iodine  form  a  brown  sub¬ 
stance  ;  the  presence  of  water  is  essential  for  the  formation  of  the 
blue  colour.  ( b )  When  heated,  the  blue  colour  is  destroyed  with¬ 
out  loss  of  iodine  )  this  is  as  would  be  expected  if  dissociation 
takes  place.  (c)  Increase  of  temperature  of  the  system  aqueous 
starch-chloroform  causes  a  larger  proportion  of  iodine  to  pass  into 
the  chloroform  phase.  ( d )  The  low  vapour  tension  of  iodine  in 
starch  iodide  solution  indicates  that  the  iodine  is  chemically  united. 

J.  McC. 

Decomposition  of  Ammonium  Chloride  in  presence  of 
Calcium  Carbide.  Koberto  Salvadori  ( Stndi  Sassaresi,  1901, 
1,  106 — 108). — The  reaction  between  ammonium  chloride  and  cal¬ 
cium  carbide  is  not  a  simple  one  but  gives  rise  to  many  different  com¬ 
pounds  ;  for  a  definite  temperature  and  a  particular  concentration  of 
the  reacting  substances,  however,  it  can  be  expressed  by  an  equation 
which,  for  equivalent  quantities  of  the  two  reagents  and  at  tempera¬ 
tures  between  200°  and  300°,  is  as  follows:  3CaC0  +  6NH4Cl  = 
2NH2Me  +  2NH2-NHMe  +  C2H2  +  3CaCl2. 

In  general,  at  relatively  low  temperatures,  hydrazine-  and  amine- 
compounds  and  acetylene  are  formed  ;  at  higher  temperatures,  the 
amines  increase  and  the  acetylene  decreases,  whilst  methane  is  also 
formed,  carbon  deposited,  and  a  strong  odour  of  pyridine  observed. 
Among  the  hydrazine  derivatives  produced,  especially  at  high  tempera¬ 
tures,  is  a  small  quantity  of  phenylhydrazine.  The  calcium  present 
is  always  completely  converted  into  chloride.  T.  H.  P. 

Action  of  Cyanogen  Chloride  on  Methylamine.  L.  Kaess 
and  J.  Gruszkiewicz  (Ber.,  1902,  35,  3598 — 3600). — In  cold  ethereal 
solution,  cyanogen  chloride  interacts  with  methylamine  (2  mols.),  form¬ 
ing  principally  s-dimethylguanidine  hydrochloride  (contrast  Cahours 
and  Cloez,  Compt.  rend.,  1854,  38,  358)  ;  some  methylcyanamide  is  also 
formed.  The  action  is  thus  strictly  analogous  to  that  between  cyan¬ 
ogen  iodide  and  methylamine  (Erlenmeyer,  Ber.,  1881,  14,  1868). 

W.  A.  D. 
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Preparation  of  Tetramethylammonium.  Wilhelm  Palmaer 
(Zeit.  Elektrochem.,  1902,  8,  729 — 731). — A  solution  of  tetramethyl¬ 
ammonium  chloride  or  hydroxide  (containing  about  2  per  cent,  of 
chloride)  in  liquid  ammonia  is  electrolysed  with  platinum  electrodes. 
Blue  striae  are  seen  at  the  cathode,  which  are  probably  a  solution  of 
tetramethylammonium.  Liquid  ammonia  dissolves  about  0  06  gram- 
equivalent  of  the  chloride  per  litre,  and  slightly  more  of  the  hydr¬ 
oxide.  T.  E. 

New  Hydroxyamino-acid.  Carl  Neubero  and  H.  Wolff 
( Chern .  Centr.,  1902,  ii,  841;  from  Centr.  med.  Wiss ,  40,  530). — By 
the  combination  of  hydrogen  cyanide  with  chitosunine,  a  nitrile  is 
formed  which,  on  hydrolysis,  yields  a  hydroxyamino-acid.  This  acid 
is  a  homologue  of  Fischer’s  isoserine,  and  like  that  compound  forms  a 
characteristic  basic  copper  salt.  E.  W.  W. 

Synthesis  of  Serine,  LG-lucosaminic  Acid,  and  other  Hydroxy- 
amino-acids.  Emil  Fischer  and  Hermann  Leuchs  ( Ber .,  1902, 
35,  3787 — 3805.  Compare  Abstr.,  1902,  i,  268). — a-Amino-y-hydroxy- 
valeric  acid,  0H*CHMe*CH2*CH(NH2)*C02H,  prepared  from  aldol- 
ammonia  and  hydrogen  cyanide,  crystallises  from  hot  dilute  alcohol 
in  colourless  plates,  melts  and  decomposes  at  about  212°  when 
rapidly  heated,  has  a  sweet  taste,  and  is  neutral,  but  dissolves  copper 
oxide  with  formation  of  a  deep  blue  solution ;  the  copper  salt, 
Cu(C5Hl0O3N)2,  crystallises  in  hexagonal  tablets.  The  lactone,  C5H902N, 
is  a  colourless,  hygroscopic,  basic  liquid,  which  gradually  changes  to  a 
solid  condensation  product ;  the  hydrochloride,  C5H902N,HC1,  crystal¬ 
lises  from  alcohol  in  glistening  flakes  or  minute  prisms  and  melts  with 
decomposition  at  198 — 200°  (eorr.).  Di-fi-hydroxypropyldiketo- 

piperazine,  OH-CHMe-CH2-CH<^™>CH'CH2-CHMe-OH,  the 

condensation  product  referred  to  above,  crystallises  from  hot 
alcohol  in  pointed  plates,  melts  at  223 — 225°  (corr.),  has  no  odour, 
cannot  be  distilled  under  10  mm.  pressure  and  is  readily  soluble 
in  water,  giving  a  solution  which  has  a  neutral  reaction  and  does  not 
become  blue  when  boiled  with  precipitated  copper  oxide.  The  phenyl - 
carbimide  compound  of  the  lactone  crystallises  from  hot  water  in  colour¬ 
less  needles  or  prisms,  melts  at  165 — 166°  (corr.),  and  dissolves 
readily  in  sodium  hydroxide.  The  acid  is  reduced  by  hydrogen  iodide 
and  phosphorus  to  a-amino-«-valeric  acid. 

Gcdaheptosamic  acid,  0H,CH2,[CH(0H)j4'CH(NH2)'C02H,  from 
galactosimine- ammonia  and  hydrogen  cyanide,  crystallises  in  micro¬ 
scopic,  rectangular  tablets  or  prisms,  dissolves  in  30  parts  of  hot 
water  or  962  parts  of  water  at  20°,  becomes  brown  at  210°,  and  melts 
at  240°  (corr.)  liberating  gas  ;  it  dissolves  in  sodium  hydroxide,  or  in 
excess  of  ammonia,  but  the  ammonium  salt  is  decomposed  on  heating 
the  solution ;  it  also  dissolves  in  5  per  cent,  hydrochloric  acid  to  a 
dextrorotatory  solution,  [a]D  +11‘23°  at  20°.  The  copper  salt, 
(C7H1407N)2Cu,2H20,  crystallises  from  about  800  parts  of  hot  water 
in  small,  blue  granules  and  becomes  anhydrous  at  130°. 

1  -Glucosamic  acid,  C6H1306N,  from  arabinosimine  and  hydrogen 
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cyanide,  crystallises  from  water  in  colourless,  rectangular  tablets  or 
prisms  or  in  needles  and  decomposes  without  melting  at  250°.  It  has  a 
specific  rotatory  power  equal  and  opposite  to  that  of  the  c?-compound, 
but  is  distinctly  less  soluble,  possibly  owing  to  some  impurity  in  the 
cf-acid.  The  racemic  acid  is  much  less  soluble  than  the  active  acids 
and  dissolves  in  574  parts  of  water  at  20°.  T.  M.  L. 

Oxidation  of  Lysine.  Goswin  Zickgraf  ( Ber .,  1902,  35, 
3401 — 3402). — Lysine  sulphate  (5  grams)  was  oxidised  in  dilute 
aqueous  solution  by  barium  permanganate  (20  grams)  at  70°;  a  very 
small  quantity  of  oxalic  acid  was  obtained  as  barium  oxalate ; 
glutamic  acid  (1)  was  also  found  in  very  small  amount.  Glutaric  acid 
formed  the  major  portion  of  the  acids  present.  In  a  special  experi¬ 
ment,  in  which  the  vapour  given  off  during  the  oxidation  was  col¬ 
lected,  it  was  shown  that  hydrogen  cyanide  acid  was  produced. 

K.  J.  P.  O. 

Aminoacetone.  Siegmund  Gabriel  and  James  Colman  (Ber., 
1902,  35,  3805 — 3811.  Compare  Gabriel  and  Pinkus,  Abstr,,  1893, 
i,  734). — Aminoacetone  hydrochloride,  CHgAc’NH^HCI,  forms  hygro¬ 
scopic,  rhombic  tablets  and  melts  at  75°.  By  the  action  of  potassium 
hydroxide,  it  is  converted  into  a  base,  C6H10N2,  formed  by  elimination 
of  2H20  from  2  mols.  of  aminoacetone;  this  crystallises  from  ethyl 
acetate  in  colourless,  octahedral  crystals,  melts  at  115 — 116°,  and  is 
reconverted  into  aminoacetone  salts  when  boiled  with  mineral  acids  ; 
the  oxalate  crystallises  in  needles  and  melts  and  decomposes  at 
176 — 177°;  the  platinichloride,  (C6H10N2)2,H2PtCl6,  forms  orange-red, 
hexagonal  or  rhombic  plates  and  does  not  melt  when  heated,  but 
blackens,  evolving  an  odour  suggestive  of  dimethylpyrazine ;  the 
aurichloride ,  C6H10N2,HAuC14,  crystallises  in  sulphur-yellow,  fiat 

prisms,  with  1H20,  and  begins  to  decompose  at  50°;  the  picrate, 
C6H10N2,2C6H3O7lS3,  separates  from  alcohol  in  needles,  sinters  at 
about  160°,  and  melts  with  frothing  at  163  — 168°.  The  base  is  re¬ 
garded  as  a  dimethyldihydropyrazine,  1ST<^q pj6. cy[ ^ 

Dithiourethanes.  Julius  von  Braun  [and,  in  part,  K.  Rumpf] 
(Ber.,  1902,  35,  3368—3388.  Compare  Abstr.,  1902,  i,  271).— For 
the  preparation  of  dithiourethanes  two  new  methods  are  proposed  ;  ethyl 
chlorothiocarbonate  yields,  with  secondary  amines  in  ethereal  solution, 
dialkyl  dithiourethanes ;  in  the  second  method,  which  is  nearly  of 
universal  applicability,  an  amine  (2  mols.),  carbon  disulphide  (1  mol.), 
and  an  alkyl  iodide  are  allowed  to  interact  in  alcoholic  solution.  The 
first  two  substances  yield  a  salt  of  a  dithiocarbamic  acid,  which  then 
reacts  with  the  alkyl  iodide  (compare  Delepine,  Abstr.,  1902,  i,  199, 
353,  595). 

Dithiourethanes  having  two  alkyl  groups,  NRR*CS2R,  can  be  distilled 
and  even  heated  under  pressure  without  undergoing  change.  The 
urethanes  of  the  types  NH2*CS2R,  NHR’CS2R,  break  up  on  heating 
into  thiocarbimides  and  mercaptans.  This  decomposition  is  of  the 
nature  of  a  dissociation  ;  in  one  case,  propyl  mercaptan  and  benzyl- 
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thiocarbimide,  recombination  took  place  at  the  ordinary  temperature. 
Attention  is  drawn  to  the  fact  that  betaines  of  the  form 

(oh2)Xo^>o 

undergo  a  similar  decomposition  on  heating  (compare  Willstatter, 
Abstr.,  1902,  i,  266).  With  urethanes  of  the  last-mentioned  type, 
when  the  nature  of  the  alkyl  group  attached  to  the  sulphur  permits 
it,  intramolecular  condensation  takes  place  with  the  formation  of  a 
five-membered  ring. 

S -Ethyl-1^ -dipropyldithiourethanes,  NPr2*CS2Et,  is  prepared  by  mix¬ 
ing  together  ethereal  solutions  of  ethyl  ehlorothiocarbonate  (1  mol.) 
tthe  details  of  the  preparation  of  which  are  given)  and  dipropylamine 
(2  mols.) ;  dipropylamine  hydrochloride  immediately  separates  ;  the 
urethane  is  distilled  under  reduced  pressure,  boiling  at  170 — 172°  under 
28  mm.  N- DibenzylS-ethyldithiourethane ,  N(C7H7)2,CS2Et,  is  prepared 
in  a  similar  manner,  or  by  mixing  alcoholic  solutions  of  dibenzylamine 
(2  mols.),  carbon  disulphide  (1  mol.),  and  ethyl  iodide  (1  mol.) ;  on 
adding  water,  the  urethane  is  precipitated  as  an  oil ;  it  crystallises  in 
white  needles  melting  at  38°  and  boiling  at  280 — 300°  under  reduced 
pressure.  Trimethyluretkane,  NMe2*CS2Me,  is  easily  prepared  by 
treating  dimethylamine  dimethyldithiocarbamate  with  methyl  iodide  ; 
it  crystallises  in  lustrous  leaflets  melting  at  47°  and  is  volatile  in  steam. 
The  same  substance  is  obtained  from  phenyldimethylthiocarbamide, 
which  combines  with  methyl  iodide  forming  the  salt 
NMe2-C(:NPh)«SMe,HI; 

the  latter  is  a  white,  crystalline  powder  melting  at  134 — 135°;  the 
corresponding  base  is  an  oil  boiling  at  154 — 155°  under  12  mm. 
pressure,  and  when  heated  with  carbon  disulphide  yields  phenylthio- 
carbimide  and  trimethyldithiourethane.  The  analogously  constituted 
tripropylur ethane,  NPr2*CS2Pr,  is  an  oil  boiling  at  159 — 160°  under 
10  mm.  pressure.  Both  these  urethanes  are  very  stable;  they  can  be 
heated  to  a  high  temperature  or  boiled  with  acids  or  alkalis,  or  with 
concentrated  alcoholic  solutions  of  primary  amines,  ammonia,  or 
hydroxylamine  without  change. 

S -Methyldithiour ethane,  IN  H2*CS2Me,  prepared  from  ammonium 
dithiocarbainate  and  methyl  iodide,  is  a  crystalline  powder  melting  at 
42° ;  S-allyldithiour ethane,  NH2,CS2,C3H5,  is  prepared  similarly  and 
melts  at  32°;  S-benzyldithiour ethane,  NH2'CS2’C7H7,  melts  at  91°; 
when  freshly  prepared,  these  three  substances  are  odourless,  but  on 
keeping  exhale  a  mercaptan-like  odour  ;  a  complete  decomposition  into 
mercaptan  and  thiocyanic  acid  takes  place  when  they  are  distilled. 
Benzyl  mercaptan  can  easily  be  prepared  by  rapidly  distilling  the  ure¬ 
thane  under  reduced  pressure  and  extracting  the  thiocyanic  acid  from 
the  oil  which  results  from  the  action  of  water,  N-S -Dimethyldithio- 
urethane,  NHMe-CS2Me,  prepared  from  methylamine, carbon  disulphide, 
and  methyl  iodide,  is  a  yellowish,  odourless  oil,  which  boils  at  155 — 156° 
under  20  mm.  pressure ;  when  heated  under  the  ordinary  pressure  in  a 
current  of  air,  carbon  dioxide,  or  hydrogen,  this  compound  remains 
unchanged  at  155°,  but  at  163 — 165°  decomposes  rapidly  into  methyl 
mercaptan  and  methylthiocarbimide.  On  the  other  hand,  if  the  ure¬ 
thane  is  heated  under  pressure  at  150 — 180°  for  several  hours,  practic- 
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ally  no  decomposition  occurs.  The  three  last-mentioned  urethanes  do 
not  react  with  amines  in  the  cold,  but  on  warming  a  thiocarbamide  is 
produced  owing  to  decomposition  of  the  urethane  into  a  thiocarb¬ 
amide  ;  thus  dimethyldithiourethane  and  aniline  yield  *S'-methylphenyl- 
carbamide  (m.  p.  114°).  &-E  thy  l-'N-isoamyldithiour  ethane, 

C5Hn-NH-CS2Et, 

is  a  liquid  boiling  at  167 — 168°  under  15  mm,  pressure.  H- Benzyl  S- 
propyldithiour ethane,  C7H7*NH>CS2Pr,  is  prepared  by  treating  benzyl- 
amine  beDzyldithiocarbamate  with  propyl  iodide  in  the  presence  of 
alcohol ;  the  crystals  melt  at  63° ;  on  attempting  to  distil  this  ure¬ 
thane,  it  decomposes  completely  into  benzyl  mercaptan  and  benzylthio- 
carbimide,  the  first-mentioned  substance  distilling  over  at  a  tempera¬ 
ture  of  70 — 120°,  the  other  at  240 — 260°. 

l$-Methylcyc\ohexyl-$-ip-nitrobenzylditJiiourethane, 

c7h13-nh-cs2-c7h5-no2, 

obtained  from  1  : 3-methylcyc^ohexylamine,  carbon  disulphide,  and 
yj-nitrobenzyl  chloride,  melts  at  95°,  and  when  warmed  yields  methyl- 
cycZohexylthiocarbimide. 

N -Phenyl  Q-benzyldithiourethane  is  readily  prepared  by  acting  on 
ammonium  phenyldithiocarbamate  with  alcoholic  benzyl  chloride  and 
melts  at  84°  (compare  Fromm  and  Bloch,  Abstr.,  1899,  i,  887).  IS \-Phenyl- 
S-allyldithiour  ethane,  N’HPh,CS2*CflH5,  prepared  from  ammonium  phenyl 
dithiourethane  and  allyl  iodide,  is  a  white,  crystalline  powder  melting 
at  42°.  Attempts  at  distillation,  even  under  reduced  pressure,  lead  to 
complete  decomposition  of  these  two  phenylurethanes. 

From  bromoacetophenone,  fsobutylamine,  and  carbon  disulphide,  a 
urethane  cannot  be  obtained,  but  the  ring  compound, 


is  formed  which  melts  at  83°.  fsoAmylamine,  carbon  disulphide,  and 
ethylene  dibromide  yield  a  yellow,  odourless  liquid  boiling  at  155 — 157° 
under  12  mm.  pressure,  which  is  probably  a  thiazoline  derivative, 
H  )*CH 

CS<^„  5  11  Xt-t2'  Ethylamine,  carbon  disulphide,  and  ethyl  a-bromo- 

isobutyric  acid  give  an  odourless  liquid,  which  appears  to  be  the 
compound  NHEt,CS2,CMe2,C02Et.  When  distilled  under  reduced 
pressure,  alcohol  is  eliminated  and  a  yellowish-green,  thick  oil, 
NEt’CO 

CS<\, _ l  ,  is  obtained;  it  boils  at  122 — 124°  under  10  mm. 

v^-iV-LCg 

pressure  and  when  boiled  with  alcoholic  alkalis  is  converted  into 


a-thiolfsobutyric  acid ;  the  silver  salt,  AgS*0Me2‘CO2Ag,  is  a  powder 
unchanged  by  light. 

From  ammonium  phenyldithiocarbamate  and  ethyl  bromoacetate, 
the  urethane,  NHPh'CS2’0H2*C02Et,  is  obtained  ;  it  is  a  crystalline 
powder  melting  at  63°,  which  when  heated  at  100 — 110°  loses  alcohol 
and  is  converted  into  a  compound  melting  at  188°,  this  being  very 


probably  a  tetrahydrothiazole  derivative,  •  Attempts 

O  Vllg 

to  synthesise  this  compound  by  the  action  of  carbon  disulphide  on 
diphenyhsodithiohydantoin  were  unsuccessful. 
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Ethyl  a-bromoisobutyrate  and  ammonium  phenyldithiocarbamate 
do  not  give  a  urethane,  but  yield  directly  the  ring  compound , 

CS<?Ph  99*  which  melts  at  116°. 

S - (JMe2 

The  sole  product  of  the  interaction  of  dibenzylamine,  carbon  disul¬ 
phide,  and  bromoacetal,  is  a  compound,  (C7H7*N*CS)20,  melting  at 
81°,  which  probably  results  from  the  decomposition  of  the  dibenzyl¬ 
amine  dibenzyldithiocarbamate  first  formed.  K.  J.  P.  0. 

Dissociation  of  the  Compound  of  Iodine  and  Thiocarb- 
amide.  Hugh  Marshall  ( Proc .  Roy.  Soc.  Edin .,  1902,  24, 

233 — 239). — Dithiocarbamide  di-iodide  has  already  been  obtained  by 
McGowan  (Trans.,  1886,49,  195).  It  can  be  prepared  by  adding  5 
parts  of  iodine  to  3  parts  of  thiocarbamide  mixed  with  about  25  parts 
of  water ;  it  separates  in  colourless,  prismatic  crystals.  When  dis¬ 
solved  in  water,  a  yellowish  solution  is  obtained,  the  colour  being  due 
to  iodine  liberated  according  to  the  balanced  action  (CSN"2H4)2I2  ^ 
2CSN„H4  + I„.  The  salt  is  also  capable  of  ionising,  according  to  the 
equation  (CSN2H4)2I2  ^  (CSN2H4)2'  +  2F  ;  this  is  suggested  by  the 
facts  that  it  easily  takes  part  in  reactions  of  double  decomposition, 
that  it  dissolves  free  iodine,  that  it  precipitates  lead  and  silver 
iodides,  and  that  it  dissolves  mercuric  iodide.  When  the  degree  of 
ionisation  is  diminished,  the  first  balanced  action  becomes  more 
prominent,  and  there  is  a  greater  amount  of  iodine  liberated.  The 
liberation  of  iodine  is  due  to  the  dissociation  of  the  non-ionised  part  of 
the  substance,  because  the  quantity  liberated  increases  with  decreasing 
ionising  power  of  the  solvent.  In  methyl  alcohol,  the  amount  of 
iodine  liberated  is  greater  than  in  water ;  in  ethyl  alcohol  it  is  greater, 
and  in  acetone  it  is  greater  still.  The  order  of  the  amounts  of  iodine 
liberated  is  the  inverse  of  the  ionising  powers  of  the  solvents  (Carrara, 
Abstr.,  1897,  ii,  471). 

When  the  ionisation  in  aqueous  solution  is  diminished  by  the  addi¬ 
tion  of  ether,  a  deepening  of  the  colour  of  the  solution  takes  place,  so 
also  when  the  ionisation  is  decreased  by  the  addition  of  soluble  iodides. 

J.  McC. 

Arylhydantoins.  Gustav  Frerichs  and  G.  Breustedt  (J.  pr. 
Chem.,  1902,  [ii],  66,  231 — 261.  Compare  Abstr.,  1899,  i,  806). — The 
compounds  obtained  by  the  action  of  potassium  hydroxide  on  the 
/3-arylhydantoins  are  additive  products  and  not  salts  of  the  correspond¬ 
ing  hydantoic  acids,  as,  with  alkyl  haloids,  they  yield  y-alkyl- 
hydantoins. 

fi-Phenylhydantoin  potassium  hydroxide  crystallises  in  leaflets. 
fi-Phenyl-y-ethylhydantoin  crystallises  in  delicate,  colourless  needles, 
melts  at  142°,  is  easily  soluble  in  warm  alcohol,  glacial  acetic  acid, 
ethyl  acetate,  or  chloroform,  and,  on  distillation  with  potassium  hydr¬ 
oxide,  yields  ethylamine  and  phenylglyciue.  fi-Phenyl-y-methylhydan- 
toin  crystallises  in  clusters  of  colourless  leaflets  and  melts  at  185°. 
fi-Phenyl-y-propylhydantoin  crystallises  in  colourless  needles  and  melts 
at  82—84°.  fS-Phenyl-y-allylhydantoin  crystallises  in  delicate  leaflets 
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and  melts  at  117 — 118°.  /3  Phenyl-y-cetylhydantoin  crystallises  in 

glistening  leaflets  and  melts  at  81 — 82°. 

(3-'p-Tolyl-y-methylhydantoin  crystallises  in  long,  delicate  needles  and 
melts  at  174 — 175°.  fi-p-Tolyl-y-ethylhydantoin  forms  feathery  crystals 
and  melts  at  139°.  (B-p-Tolyl-y-propylhydantoin  crystallises  in  long, 
glistening  needles  and  melts  at  124 — 125°.  /?- p-Tolyl-y-allylkydantoin 

crystallises  in  needles  and  melts  at  125°.  fi  ^-Tolyl-y-cetylhydantoin 
crystallises  in  colourless,  glistening  leaflets  and  melts  at  95°. 

/3-o-Tolyl-y-melkylhydantoin  crystallises  in  delicate  needles  and  melts 
at  126 — 127°.  fi-o-Tolyl-y-elhylhydantoin  crystallises  in  leaflets  and 
melts  at  99 — 100°.  /3  o-Tolyl-y-propylhydantoin  crystallises  in  delicate 

leaflets  and  melts  at  71 — 72°.  (S-o-Tolyl-y-allylhydantoin  forms  thick 
crystals  and  melts  at  67 — 68°.  (3-o-Tolyl-y-cetylhydantoin  crystallises 
in  glistening  leaflets  and  melts  at  58°. 

/3-m -Tolylhydantoin  crystallises  in  colourless,  flat  needles,  melts  at 
166 — 167°,  and  is  easily  soluble  in  hot  water,  alcohol,  glacial  acetic 
acid,  or -ethyl  acetate.  fi-m-Tolyl-y  methylhydantoin  crystallises  in 
clusters  of  delicate  needles  and  melts  at  150 — 151°.  fi-m-Tolyl- y- 
ethylhydantoin  crystallises  in  delicate  needles  and  melts  at  91 — 92°. 
(3-m-Tolyl-y-propylhydantoin  crystallises  in  delicate  needles  and  melts 
at  87 — 88°.  /3-m-Tolyl-y-allylhydantoin  crystallises  in  delicate  needles 
and  melts  at  98 — 99°.  (5-m-Tohjl-y-cetylhydantoin  crystallises  in  colour¬ 
less,  glistening  leaflets  and  melts  at  78 — 79°. 

/3-p -Ethoxyphenyl-y-methylhydantoin  crystallises  in  long,  delicate 
needles  and  melts  at  180 — 181°.  fi-p-Ethoxyphenyl-y-ethylhydantoin 
crystallises  in  delicate  needles  and  melts  at  131°.  fi-p-Elhoxyphenyl-y- 
propylhydantoin  crystallises  in  clusters  of  needles  and  meltsat  121 — 122°. 

/ 3-p-Ethoxyphenyl-y-allylhydantoin  crystallises  in  long  needles  and 
melts  at  127 — 128°.  /3-p-Ethoxyphenyl-y-cetylhydantoin  crystallises  in 
delicate,  glistening  leaflets  and  melts  at  100 — 101°. 

By  addition  of  hydrogen  bromide  to  the  y-allylhydantoins  in  glacial 
acetic  acid  solution  at  90 — 100°  under  pressure,  the  following  have 
been  prepared :  B-Phmyl-y-b)'omopropylhydantoin,  which  crystallises 
in  groups  of  needles  and  melts  at  158 — 159°;  (3-p-tolyl-y-bromopropyl- 
hydantoin,  which  crystallises  in  leaflets  and  melts  at  149 — 150°; 
fi-o -tolyl-y-bromopropylhydantoin,  which  crystallises  in  colourless,  brittle 
prisms  and  melts  at  60 — 61°  ;  /3  m  tolyl-y-bromopropylhydantoin,  which 
crystallises  in  delicate,  colourless  leaflets  and  melts  at  141 — 142°,  and 
B-ii-ethoxyphenyl-y-bromopropylhydantoin,  which  crystallises  in  delicate 
needles  and  melts  at  167 — 168°. 

The  following  have  been  prepared  by  the  action  of  bromine  on  the 
y-allylhydantoins  in  cold  glacial  acetic  acid  solution  :  fi-phenyl-y- 
dibromopropylhydantoin,  which  crystallises  in  colourless  leaflets  and 
melts  at  127°;  /3-p -tolyl-y-dibromopropylhydantoin,  which  crystallises 
in  leaflets  and  melts  at  124°;  (3-o-tolyl-y-dibromopropylhydantoin,  which 
forms  nodular  crystals  and  melts  at  104 — 105°;  (3-m-tolyl-y-dibromo - 
propylhydantoin,  which  crystallises  in  delicate,  matted  needles  and 
melts  at  77 — 78°,  and  fi-'p-ethoxyphenyl-y-dibromopropylhydantoin ,  which 
crystallises  in  delicate  needles  and  melts  at  129 — 130°. 

fi-Bvomophmyl-y-dibromopropylhydantoin,  which  crystallises  in 
delicate  needles  and  melts  at  153 — 154°,  fi-bromo-m-tolyl-y-dibromo- 
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propylhydantoin ,  which  crystallises  in  delicate,  colourless  needles  and 
melts  at  117°,  and  /3-bromo-\>-ethoxyphenyl-y-dibromopropylhydantoin, 
which  crystallises  in  matted,  delicate  needles  and  melts  at  155 — 156°, 
are  formed  by  the  action  of  an  excess  of  bromine  on  the  y-allyl- 
hydantoins  in  glacial  acetic  acid  solution. 

/5-p -Bromophenylhydantoin,  formed  by  the  action  of  bromine  on 
/3-phenylbydantoin  and  by  the  action  of  chloroacetylurethane  on 
y?-bromoaniline,  crystallises  in  long,  glistening  needles  and  melts  at 
233—234°. 

f3-Bromo-m.-tolylhydantoin,  formed  by  bromination  of  tolylhydantoin, 
crystallises  in  needles  and  melts  at  221 — 222°.  fi-Bromo-p-ethoxy- 
phenylhydantoin  crystallises  in  delicate  needles  and  melts  at  230°. 

The  following  new  glycinyl  ethyl  urethanes, 

C0.2Et-NH*C0-CH2-NHR, 

and  /5-aryl hydantoins  are  described.  m-Xylylglycinyl  ethyl  urethane, 
[*  =  C8H9],  crystallises  in  long,  colourless,  soft  needles  and  melts  at 
123 — 124°;  i/f- cumylr ,  [R  =  CgH11],  crystallises  in  long,  silky  needles 
and  melts  at  154 — 155°;  o -methoxy phenyl-,  [R  =  C6H4*OMe],  crystal¬ 
lises  in  clusters  of  needles  and  melts  at  134 — 135°;  o -chlorophenyl-, 
[R  =  C6H4C1],  crystallises  in  needles  and  melts  at  115°;  /3-m-x ylyl- 
hydantoin  crystallises  in  colourless  needles  and  melts  at  146 — 147° ; 
(3-i(/-cumylhydantoin  crystallises  in  delicate,  colourless  leaflets  and 
melts  at  190 — 191°;  /5-p -methoxyphenylhydantoin  forms  leaflets  and 
melts  at  196 — 197°;  /5-p -chlorophenylhydantoin  crystallises  in  long 
needles  and  melts  at  230° ;  /5-m -chlorophenylhydantoin  crystallises  in 
matted  needles  and  melts  at  166 — 167°.  G.  Y. 

Composition  of  the  Ferrocyanides  of  Zinc.  Edmund  H. 
Miller  and  J.  L.  Danziger  (J.  Amer.  Chem.  Soc.,  1902,  24, 
823 — 828). — The  composition  of  the  potassium  zinc  ferrocyanides 
precipitated  in  different  ways  (in  neutral,  acid,  or  ammoniacal  solution 
with  excess  of  one  or  other  of  the  reagents)  has  been  determined. 
The  ratio  of  iron  to  zinc  has  been  found  to  vary  from  1  :  T35  to 
1  :  T59.  When  left  for  some  time  in  contact  with  the  solution  from 
which  it  was  precipitated,  the  substance  changes  in  composition  in 
such  a  way  that  the  proportion  of  zinc  increases.  In  ammoniacal 
solution,  the  salt  Zn2Fe(CN)6  is  precipitated,  and  this  is  also  produced 
by  washing  any  of  the  zinc  potassium  ferrocyanides  with  concentrated 
ammonia  solution. 

In  order  to  find  if  the  zinc  potassium  ferrocyanides  produced  are 
mixtures  or  definite  compounds,  an  attempt  was  made  to  separate 
them  by  collecting  the  first  part  of  the  precipitate  which  settled  and 
then  the  lighter  portion,  but  these  portions  were  found  to  have  the 
same  composition,  showing  that  no  separation  had  been  effected. 

It  has  not  been  possible  to  obtain  a  pure  zinc  potassium  ferro- 
cyanide  of  the  formula  K2ZnFe(CN)6.  J.  McC. 

Solubility  of  Prussian  Blue.  Gregoire  Wyrouboff  (Bull.  Soc. 
chim ,  1902,  27,  940 — 941.  Compare  Coffignier,  Abstr.,  1902,  i, 
664). — It  is  suggested  that  when  Prussian  blue  is  dissolved  in  warm 
hydrochloric  acid,  a  colourless  additive  compound  is  formed  which,  on 
the  addition  of  water,  undergoes  dissociation.  T.  A.  H. 
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Heptanaphthylenes.  Wladimir  B.  Markownikoff  ( J '.  Russ. 
Phys.  Chem.  Soc.,  1902,  34,  632—635). — Owing  to  the  publication  of 
a  paper  by  Zelinsky  (Abstr.,  1902,  i,  597),  the  author  points  out  that 
he  has  already  carried  out  investigations  on  the  same  subject  (Abstr., 
1900,  i,  579),  and  refers  shortly  to  some  fresh  work  he  has  been  doing 
on  the  optical  properties  of  the  methylcycZohexenes,  on  the  isomerism 
of  the  heptanaphthene  chlorides,  and  on  a  new  heptanaphthenol  and 
diheptanaphthene ;  the  results  are  to  be  published  later  in  full. 

T.  H.  P. 

Ring-system  of  Benzene.  III.  Hugo  Kauffmann  (Per.,  1902, 
35,  3668 — 3673). — The  author  discusses  his  interpretation  of  the 
behaviour  of  benzene  derivatives  with  Tesla  rays  (see  Abstr.,  1900, 
i,  480  ;  1901,  i,  318  ;  1902,  ii,  191).  He  ascribes  the  centric,  Kekul6, 
or  Claus  (as  modified  by  Baeyer)  formula  to  various  benzene  deriva¬ 
tives  according  to  their  behaviour  under  the  Tesla  rays.  R.  H.  P. 

Benzene  in  Grosny  Naphtha  and  the  Chemical  Characters  of 
the  Latter.  Wladimir  B.  Markownikoff  (J.  Russ.  Phys.  Ckem . 
Soc.,  1902,  34,  635 — 636). — The  fraction  boiling  below  105°  of 
Grosny  naphtha  contains  3‘79  per  cent,  of  benzene,  that  is,  about  six 
times  as  much  as  was  found  by  the  author  in  a  Baku  naphtha  of 
sp.  gr.  0'730  (Abstr.,  1897,  i,  329).  It  is  hence  possible,  after  care¬ 
ful  fractionation,  to  prepare  nitrobenzene  from  Grosny  naphtha.  This 
naphtha  contains  less  hexanaphthene  bub  more  heptanaphthene  and 
methylcycfopentane  than  that  obtained  from  Baku.  T.  H.  P. 

Styrenes.  III.  August  Klages  [and  Heino  Hahn]  ( Per ., 
1902,  35,  3506 — 3510.  Compare  Abstr.,  1902.  i,  666). — The  mag¬ 
nesium  allyl  iodide  derivatives  of  the  ketones,  when  treated  with  dry 
ammonia,  yield  additive  products  which,  when  decomposed  by  water, 
furnish  alkylated  styrenes.  The  compound  COPhMe,MgCH3I,2NH3 
is  produced  by  passing  ammonia  gas  over  the  powdered  magnesium 
derivative,  the  absorption  of  the  gas  being  attended  by  an  appreciable 
rise  of  temperature  ;  /3-allylbenzene  is  produced  from  the  ammonia 
compound  by  the  action  of  water. 

Phenylmethylethylcarbinol ,  CPhMeEt’OH,  produced  by  the  inter¬ 
action  of  acetophenone  and  magnesium  ethiodide  in  the  cold,  is  a 
colourless  oil  having  a  faint  odour  and  boiling  at  102°  under  14  mm. 
pressure  ;  it  has  a  sp.  gr.  0'9845  at  22°/4°  and  nD  1'5158  at  22°.  The 
corresponding  chloride  is  a  colourless  oil  having  an  odour  of  cymene. 

l-Metho-l'-propenylbenzene  (/3-phenyl-A^-butylene)  may  be  obtained 
either  by  heating  the  chloride  with  pyridine  or  by  treating  the  mag¬ 
nesium  deidvative  with  ammonia  and  decomposing  the  additive  product 
with  dilute  sulphuric  acid.  The  ammonia  compound  of  the  magnesium 
propiodide  derivative  of  acetophenone  does  not  furnish  a  hydrocarbon, 
but  gives  rise  to  phenylmethyl  propylcarbinol,  the  chloride  of  which, 
on  heating  with  pyridine,  yields  l-metho-l'-butenylbenzene  (/3-phenyl- 
A6-amylene).  This  hydrocarbon  forms  a  dibromide,  CMePhBi-CHEtBr, 
a  colourless  oil  of  high  boiling  point  which  has  an  odour  of  pepper¬ 
mint. 
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l-Metho-l'-butenylbenzene,  on  reduction  with  sodium  and  ethyl 
alcohol,  furnishes  sec.ainylbenzene  (b.  p.  191 — 193°). 

The  physical  properties  of  the  hydrocarbons  described  in  this  and 
the  preceding  communications  on  substituted  styrenes  are  displayed 
in  tabular  form.  G.  T.  M. 

Influence  of  the  Cathode  Material  on  the  Electrolytic  Reduc¬ 
tion  of  Aromatic  Nitro-compounds.  Walther  Lob  (Zeit.  Elektro- 
chem.,  1902,  8,  778 — 779). — Nitrobenzene  and  its  derivatives  behave 
similarly  when  submitted  to  electrolytic  reduction.  With  nickel  or 
mercury  cathodes,  azoxy-compounds  together  with  azo-compounds  are 
formed.  Lead,  zinc,  tin,  and  copper  cathodes  yield  mainly  azo-  and 
hydrazo-compounds,  whilst  the  addition  of  copper  powder  to  the 
electrolyte  leads  to  the  formation  of  the  amino-derivative.  Whilst 
the  different  compounds  behave  on  the  whole  in  the  same  way,  they 
differ  in  various  particulars.  T.  E. 

Sulphone  of  Dic^/cfopentadiene.  Johannes  Boes  ( Chem .  Centr., 
1902,  ii,  32;  from  Apoth.-Zeit .,  17,  340 — 341). — The  formation  of 
sulphur  dioxide  when  benzene  is  washed  with  sulphuric  acid  is  mainly 
due  to  the  presence  of  dici/cfopentadiene.  This  compound  is  more 
readily  attacked  by  sulphuric  acid  than  either  coumarone  or  indene. 
The  concentrated  acid  acts  explosively  and  causes  combustion,  whilst 
by  the  action  of  dilute  acid  a  soluble  and  an  insoluble  resin  are 
formed.  The  latter  is  not  a  polymeride  of  cycfopentadiene.  The 
quantity  of  the  soluble  resin  which  is  formed  increases  with  the 
concentration  of  the  acid  ;  it  consists  of  the  sulphone,  C20H22O2S,  and 
forms  a  dry  mass  which  can  be  powdered.  The  products  obtained  by 
the  dry  distillation  of  the  resin  do  not  contain  cycfopentadiene  and 
in  this  respect,  therefore,  cycfcpentadienesulphone  differs  from 
coumaronesulphone.  E.  W.  W. 

Sulphonation  of  1 : 8-Dinitronaphthalene.  O.  Eckstein  ( Ber 
1902,  35,  3403 — 3404). — Although  at  the  ordinary  temperature 
both  1:8-  and  1  : 5-dinitronaphthalene  are  converted  by  fuming 
sulphuric  acid  into  nitronitrosonaphthols,  at  a  higher  temperature 
(140°)  the  1  : 5-compound  is  untouched  by  fuming  sulphuric  acid  con¬ 
taining  20  per  cent,  of  anhydride,  whereas  the  1  : 8-dinitronaphthalene 
is  completely  transformed  into  a  sulphonic  acid.  The  barium  salt, 
[(NO2)2C10H5*SO3]2Ba,5H2O,  crystallises  in  yellowish- brown  needles, 
very  soluble  in  boiling  water.  The  ferrous  salt  forms  anhydrous, 
microscopic  needles  ;  the  silver  salt  is  sparingly  soluble.  The  esters  are 
very  easily  hydrolysed.  This  compound  appears  to  be  identical  with 
that  obtained  by  Cleve  and  Hellstrom  by  nitrating  1-nitronaphthalene- 
6-sulphonic  acid. 

It  is  found  that  1  : 5-dinitronaphthalene  can  be  completely  freed 
from  the  isomeric  1  : 8-compound  by  treatment  with  fuming  sulphuric 
acid.  K.  J.  P.  O. 

Pyrogenetic  Preparation  of  Diphenyl  by  the  Electric 
Current.  Walther  Lob  {Zeit.  Elektrochem,  1902,  8,  t777 — 778. 
Compare  Abstr.,  1901,  ii,  371). — The  carbon  filament  of  an  incandescent 
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electric  lamp  is  heated  to  redness  in  the  vapour  of  benzene  boiling  on 
the  water-bath.  In  4  hours,  7"5  to  8  grams  of  pure  diphenyl  and  a 
small  quantity  of  diphenylbenzene  are  produced.  Platinum  or  nickel 
wire  may  be  used  in  place  of  the  carbon  filament.  T.  E. 

Action  of  Aqua  Regia  on  Anilides  and  Homologous 
Derivatives.  Antonio  Verda  ( Gazzetta ,  1902,  32,  ii,  20 — 21). — 
The  action  of  hydrochloric  acid  and  nitric  acid  on  o-acetotoluidide 
yields  a  reddish-brown,  oily  product,  probably  containing  nitrocresol, 
and  a  dichlorocicetotoluidide,  which  crystallises  in  white  plates 
melting  at  154°. 

The  interaction  of  hydrobromic  acid,  nitric  acid,  and  o-acetotoluidide 
yields  a  dibromoacetotoluidide,  crystallising  in  slender,  white  needles 
which  melt  at  199°.  With  6  parts  of  hydrobromic  acid  and  1‘5  of 
nitric  acid,  aeetotoluidide  yields  the  5-bromoacetotoluidide  melting  at 
156—157°. 

Similar  products  are  obtained,  although  not  so  readily,  with 
jp-acetotoluid  ide, 

Succinanilide,  when  treated  with  hydrochloric  and  nitric  acids, 
yields  a  tetrachlorosuccinanilide,  which  is  soluble  in  alcoholic  potassium 
hydroxide,  from  which  water  precipitates  it  as  a  white,  crystalline 
powder  melting  at  245°. 

In  all  these  cases  it  is  seen  that  no  nitro-group  has  entered  the 
molecule,  but  with  a-acetonaphthalide,  in  which  the  influence  of 
the  amino-group  is  less  on  account  of  the  double  nucleus  of  the 
molecule,  a  nitro-group  goes  in.  Thus,  when  this  compound  is  treated 
with  hydrochloric  acid  and  nitric  acid,  it  yields  a  chloronitroacetyl- 
naphthylamine ,  which  crystallises  from  alcohol  in  shining,  yellow 
needles  melting  at  216°,  and  when  treated  with  concentrated  potassium 
hydroxide  solution  is  decomposed  into  ammonia  and  chloronitro- 
naphthol.  If  hydrobromic  acid  is  used  in  place  of  hydrochloric  acid, 
3  :  8-dibromo-a-acetonaphthalide  is  obtained.  T.  H.  P. 

Control  Experiments  with  Chloro-m-toluidines  and  Chloro- 
m-aminobenzoic  Acids.  Eugen  Bamberger  and  Josef  be  Werra 
( Ber 1902,  [35,  3711 — 3720). — The  results  described  in  another 
paper  (this  vol.,  i,  25)  not  being  in  harmony  with  results  obtained  by 
other  authorities,  the  authors  have  repeated  most  of  this  earlier  experi¬ 
mental  work,  and  have  proved  beyond  doubt  that  the  three  chloro- 
m-toluidines  and  their  derivatives  obtained  by  the  action  of  hydro¬ 
chloric  acid  on  m-tolylhydroxylamine  have  the  following  constitutions  : 

Chlorine  =  6.  2.  4, 

Chloro-3-toluidine  .  83'5 — 84T°  —  — 

Chloro-3-acetotoluidides  ...  9 1  '2 — 91‘7°  133  — 134°  — 

Chloro-3-acetylaminobenzoic 

acids .  215— 215-5°  207  —207-5°  264-5— 265-5° 

Chloro-3-aminobenzoic  acids  188 — 188-5°  160-5 — 161  216 — 217° 

The  6-chloro-derivatives  are  identical  with  those  described  by  Gold- 


22 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


schmidt  and  Honig  and  by  Reverdin  and  Cr6pieux,  The  former 
authorities  have  given  the  melting  point  of  chlorotolylphenylthio- 
carbamide  as  108 — 109°  instead  of  1 32*5 — 133°. 

The  compound  described  by  Griess  as  2-chloro-3-aminobenzoic  acid 
is  really  the  6-chloro-derivative,  which  is  also  identical  with  the  acid 
described  by  Hiibner  and  Biedermann  ( Annalen ,  1868,  147,  264)  as 
melting  at  212°  (instead  of  188°). 

4-Chloro-3-aminobenzoic  acid  is  identical  with  the  compound 
described  by  Griess  and  by  Hiibner  and  Biedermann  as  melting  at 
212°.  The  constitution  is  established  by  the  synthesis  from  Gatter- 
mann  and  Kaiser’s  4-chloro-3-acetotoluidide  (Abstr.,  1886,  49). 

J.  J.  S. 

4-m-Xylidine-5-sulphonic  Acid.  Alfred  Junghahn  ( Ber .,  1902, 
35,  3747 — 3767.  Compare  Armstrong  and  Wilson,  Proc.,  1900,  16, 
229). — i-m-Xylidine-i) -sulphonic  acid  [Me2  :  Nil,  :  S03H  =  1:3:4:  5] 
may  be  obtained  by  the  following  methods  :  (a)  when  ?n-xylene-4- 
sulphonamic  acid  (Abstr,,  1898,  i,  479)  is  heated  for  a  short  time  at 
220 — 230°;  (b)  when  m-xylidine  is  added  to  boiling  chlorosulphonic 
acid.  The  yield  in  this  case  is  small,  as  the  chief  product  is  the 
isomeric  6-sulphonic  acid,  which  may  be  removed  by  the  aid  of  its  readily 
soluble  barium  salt ;  (c)  when  the  acid  sulphate  of  m-xylidine  is  heated 
for  2-5 — 3  hours  at  210 — 230°  under  reduced  pressure;  ( d )  when  the 
normal  sulphate  of  the  base  is  heated  in  a  similar  manner  or  when 
the  sulphate  is  heated  with  four  times  its  weight  of  m-xylidine. 

The  acid  crystallises  from  water  in  anhydrous,  rhombic  plates  ;  its 
solubility  in  water  at  100°  is  1  in  28 ’5.  The  sulphonic  acid  group  is 
removed  when  the  acid  is  heated  at  150 — 155°  for  P5  hours  with 
concentrated  hydrochloric  acid.  The  potassium  and  sodium  salts  are 
anhydrous  and  dissolve  in  hot  water,  the  barium  salt  crystallises  with 
2H20  in  large,  quadratic  plates  and  is  very  characteristic.  The  lead 
and  silver  salts  are  moderately  soluble  in  hot  water. 

A’Diazo~m-xylene-b-sulphonic  acid  crystallises  from  warm  water  in 
truncated  prisms,  which  decompose  when  heated.  XBromo-m-xylene - 

5 -sulphonic  acid,  obtained  by  warming  the  diazo-acid  with  hydro- 
bromic  acid,  crystallises  in  colourless  needles  and  is  soluble  in  water  or 
alcohol.  The  yield  is  not  good,  as  several  bye-products  are  formed  at 
the  same  time.  The  barium  salt  is  anhydrous,  and  the  sodium  salt 
contains  1H20.  The  chloride,  C6H2Me2Br*S02Cl,  crystallises  from 
light  petroleum  in  pale  yellow  plates  melting  at  75°,  the  amide 
crystallises  from  alcohol  in  colourless  prisms  melting  at  158°,  and  the 
anilide  in  colourless  needles  melting  at  179°.  The  isomeric  4 -bromo- 
m-xylene-^-sulphonanilide  melts  at  152°*  When  the  amide  (m.  p. 
158°)  is  reduced  with  sodium  amalgam  and  alcohol,  it  yields 
m-xylene-5-sulphonarnide  melting  at  135’5  (compare  Armstrong  and 
Wilson,  loc.  cit.). 

6- Nitro-4:-m-xylidine-5 -sulphonic  acid  crystallises  in  colourless 
needles  containing  1H20  and  when  boiled  with  hydrochloric  acid  is 
readily  hydrolysed  to  6-nitro-l  :3  :  4-xylidine  melting  at  123°  (Abstr., 
1884,  1011).  The  potassium  salt  (with  1H20),  and  the  barium ,  lead, 
and  silver  salts  are  moderately  soluble  in  water, 
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i-Diazo-%-nitro-m-xylene-K>-sulphonic  acid  crystallises  from  warm 
water  in  reddish-coloured  needles  which  are  insoluble  in  alcohol  or 
ether. 

4:-ffydroxy-m-xylene-5-sulphonic  acid,  obtained  when  4-diazo-m- 
xyiene-5-sulphonic  acid  is  heated  with  water,  is  readily  soluble  in 
water  or  alcohol.  Its  sodium  salt  crystallises  with  1H20  ;  the  potassium 
salt  is  anhydrous,  and  the  barium  salt  contains  2H20.  The  acid  is 
identical  with  Jacobsen’s  4-hydroxy-m-xylene-a-sulphonic  acid 
( Annalen ,  1879,  195,  283),  although  the  barium  salt  is  described  as 
being  anhydrous.  Dilute  solutions  of  the  acid  and  its  salts  gave  a 
deep  blue  coloration  with  ferric  chloride.  4- Ethoxy-va-xylene-b - 
sulplionic  acid,  obtained  by  the  action  of  absolute  alcohol  on  the 
diazo-compound  at  120—125°,  is  readily  soluble  in  water,  and  is 
accompanied  by  a  nitrogen-free  compound  which  crystallises  in  long 
needles  melting  at  156°.  The  potassium  salt,  C10IT13O4SK,  is  soluble 
in  hot  water,  as  are  also  the  barium ,  lead,  and  silver  salts. 

4  :  Q-Diamino-m-xylene-5-sulphonic  acid  crystallises  from  water  in 
long  needles  and  gives  no  coloration  with  ferric  chloride  in  the 
cold.  The  potassium  salt  is  anhydrous,  and  the  barium  salt  contains 
1H2°-. 

4-Diazo-m-xylene-5-sulphonic  acid,  reacts  with  an  alkaline  solu¬ 
tion  of  /I-naphthol,  yielding  an  orange-coloured  dye, 
C18H1504N2SNa,3H20, 

which  crystallises  in  plates  very  sparingly  soluble  in  cold  water.  The 
acid  C18H1604N2S  crystallises  in  golden,  microscopic  plates.  The 
diazo-compound  also  reacts  with  alkaline  solutions  of  resorcinol,  yield¬ 
ing  a  yellow  dye  in  the  form  of  a  sodium  salt.  The  corresponding  acid, 
C14H1405N2S,  crystallises  in  reddish-brown  plates. 

4  Diazo-6-nitro  ??i-xylene-5-sulphonic  acid  and  /?-naphthol  yield  a 
dye,  C18H1506N3S,5H20,  which  crystallises  in  long,  brick-red  needles. 
Whendehydrated,  it  assumes  a  black,  metallic  lustre  and  yields  a  yellow, 
gelatinous  sodium  salt.  J.  J.  S. 

Stereochemistry  of  Nitrogen.  Albert  Reychler  (Bull.  Soc. 
chim.,  1902,  27,  [iii],  974 — 979). — Bischoff’s  view  of  the  arrange¬ 
ment  of  the  affinities  of  quinquevalent  nitrogen  (Abstr.,  1890, 
i,  1330)  is  adopted  with  the  additions  that  the  superficial  angles  of 
the  system  need  not  all  be  equal  and  120°  and  that  between  the 
central  nitrogen  atom  and  its  attached  groups  the  distances  need  not 
be  all  equal.  It  is  shown  that  this  view  explains  satisfactorily 
syntheses  such  as  those  of  Wedekind  (Abstr.,  1899,  i,  353)  which  may 
be  generally  represented  thus  : 

NRR'R"  +  R"'I  —  NRR'R"R"'I  —  NRRR"'  +  R"I, 
and  it  postulates  the  existence  in  the  case  of  the  types  NR4I  and 
NR3RT  single  in  active  forms  only,  for  the  type  NR2R2'I  two  inactive 
forms,  and  for  the  type  NR2R'R"I  one  inactive  form  and  an  enantio- 
morphic  pair,  and  for  the  type  NRR'R"R"T  six  active  forms  in  three 
enantiomorphic  pairs.  T.  A.  H. 

Stereochemistry  of  Nitrogen  and  the  Rotatory  Power 
of  /?-Naphthylmethylethylamine  c7-Camphorsulphonate.  Albert 
Reychler  (Bull.  Soc.  chim.,  1902,  27,  [iii],  979 — 982.  Compare 
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preceding  abstract). — /?-Naphthylmethylethylamine  d-camphorsul- 
phonate  dissolved  in  a  mixture  of  9  parts  of  ethyl  acetate  and  1 
part  of  alcohol  has  [a]D  +  32°  and  in  absolute  alcohol  +  28c  at  20°; 
these  values  remain  constant  after  two  fractional  crystallisations. 
/?-Naphthyldimethylamine  and  /?-naphthyldiethylamine  (f-cajnphor- 
sulphonates  have  [a]D  +35°,  +30°  and  +27°,  +26'5°  respectively  at 
the  same  temperatures  and  in  the  same  solvents.  The  absence  of  any 
separation  into  oppositely  active  forms  in  the  case  of  the  /3-naphthyl- 
methylethylamine  salt  by  crystallisation  leads  the  author  to  suggest 
that  this  substance  may  not  be  a  true  quaternary  ammonium  salt 
(compare  Wedekind,  Chem.  Cenlr.,  1900,  ii,  555).  T.  A.  H. 


/3-Naphthalenesulphonic  Derivatives  of  Amino-acids.  Emil 
Fischer  and  Peter  Bergell  ( Ber .,  1902,  35,  3779 — 3787). — The 
/?-naphthalenesulphonic  derivatives  can  be  advantageously  used  for 
isolating  easily-soluble  amino-acids. 

1 3-Naphthalenesulphoglycine ,  C10H7,SO2,N’H*ClI2,CO2H,  crystallises 
from  hot  water  in  pointed,  anhydrous  flakes,  sinters  at  151°,  and  melts 
at  159°  (corr.) ;  it  dissolves  in  2670  parts  of  water  at  20°  and  in 
about  90  parts  of  boiling  water,  and  is  hydrolysed  by  heating  with 
hydrochloric  acid  for  3  hours  at  110°;  the  copper  salt  is  very  slightly 
soluble  in  water  and  crystallises  in  minute,  glistening,  blue  flakes ;  the 
ethyl  ester,  prepared  by  means  of  absolute  alcohol  and  hydrogen 
chloride,  crystallises  in  minute  needles,  melts  at  74°  (corr.),  and  is 
soluble  in  alkalis  without  undergoing  hydrolysis. 

r -fi-Naphthalenesulphoalanine,  C10H7*SO2‘NH*CHMe'CO2H,  crystal¬ 
lises  in  minute  needles  and  melts  at  152 — 153°  (corr.) ;  the  copper 
salt  is  sparingly  soluble  in  hot  water  and  separates  in  minute,  greenish- 
blue  crystals. 

r  (i-Naphthalenesulpho-d-alanine  crystallises  from  hot  water  in  minute, 
hydrated  needles,  which  sinter  at  62°  and  melt  at  79—81°  (corr.) ; 
the  anhydrous  substance  sinters  at  117°  and  melts  at  122 — 123°;  the 
ethyl  ester  forms  long,  colourless,  hydrated  needles  which  melt  at  78°  ; 
the  anhydrous  substance  melts  at  90'5°  (corr.). 

r -ft-Naphthalenesulpholeucine,  C10H7'SO2*NH,CH(C4H9),CO2HJ  crys¬ 
tallises  from  hot  dilute  alcohol  in  colourless,  glistening  flakes, 
melts  at  145 — 146°  (corr.),  and  dissolves  in  about  500  parts  of  hot 
water.  The  active  compound,  from  ^-leucine,  crystallises  from  120  parts 
of  20  per  cent,  alcohol  in  thin  prisms,  sinters  at  60°,  melts  at  68° 
(corr.),  and  dissolves  in  about  400  parts  of  hot  water. 
v-fi-Naphthalenesulphophenylalanine, 

C10H7-SO2-NH-OH(CO2H)-CH2Ph, 

crystallises  from  water  in  needles,  melts  at  143 — 144°  (corr.),  and 
dissolves  in  about  500  parts  of  hot  water, 

Active  fi-naphthalenesulpho-a-pyrrolidinecarboxylic  acid , 
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'CH(C02H)-CH2’ 

crystallises  from  hot,  dilute  alcohol  or  from  water  in  long,  thin  flakes 
with  1H20;  the  hydrate  sinters  at  80°,  and^melts  at  133'7°  (corr.),  and 
the  dry  substance  melts  at  138°  (corr,);  it  dissolves  in  about  130 
parts  of  hot  water, 
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ft-Naphthalenesulphoserine ,  C10H7,SO2'NH,OH(CH2,OH)’CO2H.  crys¬ 
tallises  from  water  with  or  without  water  of  crystallisation  (%  3H20), 
but  from  hot  alcohol  it  separates  in  anhydrous  needles  ;  it  melts  at  214° 
(corr.)  and  dissolves  in  about  70 — 80  parts  of  hot  water  ;  unlike 
most  of  the  similar  derivatives,  it  is  only  very  slightly  soluble  in  cold 
alcohol. 

fi-N’aphthalenesulphohydroxy-a-pyrrolidinecarboxylic  acid  cry stallises 
from  hot  water  in  thin  flakes  with  1H20,  sinters  at  86°,  and  melts  at 
91 — 92°  (corr.)  to  a  brown  oil. 

fi-Naphthalenesulphogalaheptosaminic  acid , 

O10Hr  *S02*NH‘  CH(C02H)  *[CII*  0H14*CH2*  oh, 
crystallises  in  minute  needles,  melts  at  201°  (corr.),  and  dissolves 
readily  in  hot  water. 

fi-N'aphthalenesulphoglycylglycine, 

c10h7-so2-nh-ch2-co-nh-ch2-co2h, 

crystallises  from  hot  water  with  lH^O,  or  from  alcohol,  and  melts  at 
180 — 182°  (corr.),  dissolves  in  1545  parts  of  water  at  20°,  and  in  45 
parts  of  hot  water ;  the  copper  salt  separates  in  microscopic,  blue 
needles  or  prisms  with  1H20.  T.  M.  L. 

Action  of  Hydrochloric  Acid  on  m-Tolylhydroxylamine. 
Eugen  Bamberger  [with  Leon  Ter-Sarkissjanz  and  Josef  de  Werra] 
(Ber.,  1902,  35,  3697 — 3710). — Finely-divided  »i-tolylhydroxylamine 
is  gradually  added  to  a  solution  of  hydrogen  chloride  saturated  at 
—  8  to  —10°  and  the  mixture  allowed  to  remain  in  an  ice-chest  for 
seven  days.  The  products  consist  of  m-azoxy toluene,  m-toluidine, 
3-amino-6-cresol  (compare  Abstr.,  1884,  900),  and  a  mixture  of 
three  chloro-m-toluidines,  namely,  6-chloro-3-toluidine  in  largest 
quantity  (compare  Goldsmith  and  Honig,  Abstr.,  1887,  363;  Reverdin 
and  Crepieux,  Ber.,  1900,  33,  2503),  2-chloro-3-toluidine,  yielding 
an  acetyl  derivative  melting  at  132°  (compare  Wynne  and  Greeves, 
Proc.,  1895,  11,  151),  and  4-chIoro-3-toluidine,  the  acetyl  derivative 
of  which,  when  oxidised  with  permanganate,  yields  i-chloro-3-acetyl- 
aminobenzoic  acid  melting  at  264’5 — 265-5°. 

6-Chloro-3-toluidine  crystallises  from  light  petroleum  in  long, 
colourless  needles  melting  at  83‘5 — 84T°  and  readily  soluble  in  most 
organic  solvents.  A  drop  of  nitrite  solution  added  to  a  concentrated 
sulphuric  acid  solution  of  the  base  produces  a  deep  violet-red  colora¬ 
tion.  The  hydrochloride,  nitrate,  and  especially  the  sulphate,  are 
sparingly  soluble  in  water.  The  acetyl  derivative  melts  at  91 ’2 — 91  ‘7° 
and  is  readily  soluble  in  most  organic  solvents. 

Phenyl-Q-chlo7’o-\-tolyl-3-tIiiocarbamide,  NHPlrCS*NH'C6H3MeCl, 
crystallises  in  glistening  needles  melting  at  132*5 — 133°  and  is  only 
sparingly  soluble  in  light  petroleum. 

Q-Chloro-3-acetylaminobenzoic  acid,  obtained  by  the  oxidation  of  the 
chloroacetotoluidide  with  permanganate,  crystallises  from  hot  water 
in  glistening  needles  melting  at  215 — 21 5'5°  and  is  only  sparingly 
soluble  in  chloroform  or  benzene.  When  hydrolysed,  it  yields  6-chloro- 
3-aminobenzoic  acid,  crystallising  in  colourless  needles  and  melting  at 
188 — 188  5°  ;  when  heated  slightly  above  its  melting  point,  the  acid 
turns  blue.  100  K=*  0* 0091,  The  same  acid  may  be  obtained  from  the 
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bases  described  by  Golds chmidt  and  Honig  and  by  Reverdin  and 
Crepieux  and  is  identical  with  the  acid  described  by  Griess  as 
2-chloro-3-aminobenzoic  acid  (Abstr.,  1886,  459) ;  2-chIoro-3-toluidine 
and  the  isomeric  4-chloro-derivative  could  not  be  separated,  so  the 
mixture  was  acetylated. 

2-Chloro-3-acefcotoluidide  crystallises  in  slender,  long  needles,  melts  at 
133 — 134°,  and  is  sparingly  soluble  in  hot  water.  The  same  compound 
may  be  obtained  by  the  chlorination  of  m-acetotoluidide  or  by  Wynne 
and  Greeves’  method.  When  oxidised,  it  yields  2-chIoro-3-acetylamino- 
benzoic  acid  melting  at  207 — 207  5°,  and  this  on  hydrolysis  yields 
2-chloro-3-aminobenzoic  acid  melting  at  160‘5 — 161°  (compare  Holle- 
man,  Abstr.,  1902,  i,  451). 

4-Chloro-3-aminobenzoic  acid,  obtained  by  the  hydrolysis  of  the 
corresponding  acetylamino-acid,  melts  at  216 — 217  (Greiss  gives  212°). 

A  tabular  statement  is  given  of  the  colours  produced  when  a  drop 
of  nitrite  solution  or  of  nitric  acid  is  added  to  various  halogen 
arylamines.  J.  J.  S. 

Aromatic  Esters  of  Carbonic  and  Oxalic  Acids.  Carl  A. 
Bischoff  and  August  von  Hedenstrom  (Her.,  1902,  35,  3431 — 3437). 
— Phenyl  carbonate,  CO(OPh)2,  prepared  from  sodium  phenoxide  and 
a  solution  of  carbonyl  chloride  in  toluene,  melts  at  78°  and  boils  at 
167 — 168°  under  15  mm.  pressure.  Benzyl  carbonate,  CO(OCH2Ph)2, 
prepared  from  the  carbonyl  chloride  and  benzyl  alcohol,  boils  at  203'5° 
under  14  mm.  pressure.  With  benzyl  alcohol,  phenyl  carbonate  yields 
only  benzene  phenyl  ether,  but  with  catechol  it  yields  catechyl  car¬ 
bonate  ;  with  resorcinol,  it  yields  resorcinyl  carbonate,  which  separates 
from  ethyl  oxalate  as  a  white,  crystalline  powder,  sinters  at  197°,  and 
melts  at  202° ;  with  quinol,  it  yields  quinol  carbonate  melting  above 
320° ;  with  diphenylethylenediamine  and  methylaniline  it  does  not 
interact,  but  with  diphenylamine  it  yields  phenyl  diphenylaminocar- 
bonate,  NPh2*C02Ph,  and  with  aniline  it  yields  diphenylcarbamide. 

T.  M.  L. 

Decomposition  of  Phenyl  Oxalate.  Carl  A.  Bischoff  and 
August  von  Hedenstrom  ( Ber .,  1902,  35,  3437 — 3442). — Phenyl 
oxalate  interacts  with  diphenylethylenediamine  to  form  diphenyl- 
2  : 3-diketopiperazine,  with  di-o-tolylethylenediamine  to  form  di-o- 
tolyl-2  :  3-diketopiperazine,  with  di-a-naphthylethylenediamine  to  form 
di-a-naphthyl-2  :  3-diketopiperaz'ne,  and  with  di-/3-naphthylethylenedi- 
amine  to  form  di-/?-naphthyl-2  :  3-diketopiperazine. 

Phenyl  diphenyloxamate,  NPh2*COC02Ph,  prepared  from  diphenyl- 
oxalate  and  diphenylamine,  crystallises  from  dilute  alcohol  in  stout, 
broad,  colourless  needles  and  melts  at  129°. 

Phenyl  oxalate  interacts  with  benzyl  alcohol  to  form  benzyl  oxalate, 
and  with  benzhydrol  to  form  the  benzhydrol  ester,  but  does  not  con¬ 
dense  with  triphenylcarbinol.  T.  M.  L. 

Aryl-oxalates.  By  Carl  A.  Bischoff  and  August  von  Heden- 
strom  ( Ber .,  1902,  35,3443 — 3452). — o-Tolyl  oxalate,  C202(0,C6H4Me)2, 
crystallises  froqa  alcohol  or  ether  in  glistening  needles,  pielts  at  91°, 
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and  distils  without  decomposition.  The  m -tolyl  ester  crystallises  from 
benzene  in  glistening  needles,  melts  at  106°,  and  distils  without 
decomposition.  The  p -tolyl  ester  forms  glistening  flakes  and  melts  at 
149°.  The  o -xylenyl  ester,  0202(0' C6H3Me9)2,  crystallises  from  alcohol 
in  small,  glistening,  white  needles  and  melts  at  106°;  the  m -xylenyl 
ester  melts  at  144°,  and  the  p- xylenyl  ester  at  111°. 

o -Xylenyl  ethyl  oxalate,  COgEt'COg’CgHgMeg,  boils  at  164,5°,  the 
m-xylenyl  ester  at  159‘5°,  and  thep -xylenyl  ester  at  156°  under  10  mm. 
pressure. 

Carvacryl  oxalate ,  CgC^O'CgHgMePr/3^,  crystallises  from  alcohol  in 
silvery  needles  and  from  light  petroleum  in  tablets  and  melts  at  64°. 
The  thymyl  ester  crystallises  from  alcohol  in  silvery  needles  and  melts 
at  61°.  Carvacryl  ethyl  oxalate  boils  at  170°  under  10  mm.  pressure, 
and  thymyl  ethyl  oxalate  at  168°  under  10  mm.  pressure. 

a- Naphthyl  oxalate,  CgC^O'C^H^,  crystallises  from  benzene  in 
colourless  needles  and  melts  at  161°.  The  ft-najihthyl  ester  crystallises 
from  acetic  acid  in  colourless,  silvery  needles  and  melts  at  191°. 

Guaiacyl  oxalate,  CgC^O'CglppOMe^,  crystallises  from  benzene 
in  silvery  needles  and  melts  at  127°.  The  wifro-derivative, 
C202[0'CGH3(N02)'0Me]2,  separates  from  nitrobenzene  in  small, 
colourless  needles  and  melts  at  225 — 235°. 

m-Nitrophenyl  oxalate,  CgC^O'CglppNOg^,  crystallises  from  xylene 
in  colourless  flakes,  from  ethyl  oxalate’  in  needles,  is  insoluble 
in  the  ordinary  solvents,  and  melts  at  213°.  The  p-mfro  ester  crystal¬ 
lises  from  ethyl  oxalate  in  colourless  needles,  melts  at  257°  with  slight 
decomposition,  and  can  also  be  prepared  by  nitrating  the  diphenyl 
ester.  T.  M.  L. 

Oxalates  of  Divalent  Phenols.  Diphenyl  and  Dibenzyl 
Malonates.  Carl  A.  Bischoff  and  August  von  Hedenstrom 
( Ber .,  1902,  35,  3452 — 3457). — Catechyl  oxalate,  C204iC6H4,  crystal¬ 
lises  from  benzene  in  needles  and  melts  at  185°.  Resorcinyl  oxalate 
melts  at  260°  and  is  perhaps  a  polymeric  form.  Quinolethyl  oxalate, 
OE>C6H4'  O  ■  CO  •  COgEt,  crystallises  from  chloroform  in  needles, 
crystallises  also  from  benzene,  and  melts  at  110 — 111°.  Quinol 
oxalate,  which  like  the  resorcinyl  compound  is  perhaps  a  polymeride 
of  the  simple  substance,  melts  above  280°. 

Phenyl  malonate,  CH^COgPh^,  crystallises  from  alcohol  in  colour¬ 
less  needles,  melts  at  50°,  and  boils  with  decomposition  at  210°  under 
15  mm.  pressure.  Benzyl  malonate  boils  at  234  5°  under  14  mm. 
pressure.  T.  M.  L, 

Condensation  of  tert. -Butyl  Iodide  with  Resorcinol  under  the 
Influence  of  Ferric  Chloride  in  an  Atmosphere  of  Carbon 
Dioxide  or  Oxygen.  A.  L.  Gurewitsch  (J.  Puss.  Phys.  Chem. 
Soc.,  1902,  34,  622 — 625). — When  resorcinol  (1  mol.),  tert.-\yatj\  iodide 
(3  mols.),  and  a  small  quantity  of  sublimed  ferric  chloride  are  heated 
together  in  a  constantly  renewed  atmosphere  of  carbon  dioxide,  a 
dibutylresorcinol,  CgH^Og^H^g,  is  formed,  which  crystallises  from 
dilute  alcohol  in  shining  plates  melting  at  119-5°  and  is  soluble  in 
ether,  light  petroleum,  benzene,  chloroform,  and  carbon  disulphide, 
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Its  diacetyl  derivative,  C6H2(C4H0)2(OAc)2,  separates  from  dilute 
alcohol  in  amorphous  crystals  which  melt  at  135°  and  are  soluble 
in  ether,  chloroform,  benzene,  carbon  disulphide,  light  petroleum,  or 
hot  acetic  acid  ;  it  gives  no  coloration  with  ferric  chloride  solution. 

If  the  reaction  is  carried  out  in  presence  of  air,  the  butyl  ether  of 
a  dibutylresorcinol  (see  Abstr.,  1899,  i,  880)  is  obtained  which,  on 
hydrolysis,  yields  a  dibutylresorcinol ,  which  is  isomeric  with  that  pre¬ 
viously  described  and  melts  at  116 — 118°;  it  is  insoluble  in  carbon 
disulphide  and  forms  a  diacetyl  derivative  which  melts  at  137 — 139° 
and  is  soluble  in  cold  acetic  acid. 

When  oxygen  is  used  in  place  of  carbon  dioxide,  the  reaction  yields 
a  substance  which  forms  small,  white  crystals  melting  at  121°  and 
gives  no  coloration  with  ferric  chloride;  on  hydrolysis  with  sodium 
hydroxide  solution,  it  yields  a  compound  forming  silvery  crystals 
melting  at  117 — 118°  and  giving  no  coloration  with  ferric  chloride. 

T.  II.  P. 

Synthesis  of  Tertiary  Alcohols  ;  Diphenyl  Carbinols.  Henri 
Masson  ( Compt .  rend.,  1902,  135,  533 — 534.  Compare  Abstr., 
1901,  i,  249). — Tertiary  alcohols  of  the  type  K,*CPh2*OH  are  obtained 
by  the  action  of  magnesium  phenyl  bromide  on  the  esters  of  various 
acids.  Ethyl  formate,  however,  yields  a  secondary  alcohol,  benzhydrol. 
The  tertiary  alcohols  thus  obtained  are  usually  crystalline ;  when  distilled 
under  the  ordinary  pressure  they  yield  the  corresponding  ethylenes, 
and  the  latter,  when  oxidised,  yield  benzophenone  and  acids  with  one 
carbon  atom  less  than  the  generating  acid,  and  when  treated  with 
alcohol  and  sodium  they  yield  the  corresponding  saturated  hydro¬ 
carbons.  In  this  way,  the  author  has  prepared  diphenylmethyl 
carbinol  melting  at  about  81°,  which  yields  diphenylethylene  boiling 
at  270 — 271°  and  melting  at  about  6°,  and  dipbenylethane  boiling  at 
137°  under  12  mm.  pressure.  Diphenylethylearbinol  melts  at  91 — 92°  and 
yields  diphenylpropylene  which  melts  at  51°  and  boils  at  280 — 281°,  and 
diphenylpropane  which  boils  at  142°  under  10  mm.  pressure.  Diphenyl- 
propylcarbinol  boils  at  about  185°  under  15  mm.  pressure  and  yields 
diphenylbutylene  boiling  at  291 — 292°  and  diphenylbutane  boiling  at 
150°  under  10  mm.  pressure.  Diphenylamylcarbinol  melts  at 
46 — 47°  •  it  yields  diphenylhexylene  boiling  at  314°  and  diphenyl- 
hexane  boiling  at  164°  under  10  mm.  pressure.  C.  H.  B. 

Synthesis  of  Aromatic  Alcohols.  Otto  Manasse  ( Ber .,  1902, 
35,  3844 — 3847.  Compare  Abstr.,  1894,  i,  577). — Xylenol-cdcohol. 
OH*C6H2Me2’CH2*OH  [  =  4:1:3:  5],  prepared  by  the  action  of  form¬ 
aldehyde  on  m-xylenol,  separates  from  a  mixture  of  benzene  and  light 
petroleum  in  long  needles,  melts  at  57 — 58°  and  gives  a  blue 
colour  with  ferric  chloride.  \p-Cumenol-alcohol,  OH'C6HMe3’CH2'OH 
[  =  5  :  1  :  2  :  4  :  6],  from  ^-cumenol  and  formaldehyde,  crystallises  from 
light  petroleum  in  glistening  needles  and  melts  at  91 — 92°.  Eugenol- 
alcohol,  OH-C6H2Pr(OMe)-CH2-OH  [  =  4:1:3: 5],  from  eugenol  and 
formaldehyde,  separates  from  a  mixture  of  ether  and  light  petrol¬ 
eum  in  minute  needles  and  melts  at  37 — 38°.  Carvacrol-alcohol, 
OH*C6H2MePrP*CH2-OH,  from  carvacrol  and  formaldehyde,  crystal- 
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lises  from  benzene,  and  melts  at  96 — 97°.  Hydroxymethyl-o-hydroxy- 
quinoline,  OH>C9NH5'CH2*OH,  crystallises  from  a  large  bulk  of  warm 
water  and  melts  at  146 — 148°.  T.  M.  L. 

Pyrogenetic  Formation  of  Anthranilic  Acid  from  o-Nitro- 
toluene.  Walther  Lob  (Zeit.  Elektrochem.,  1902,  8,  775 — 777). — 
A  mixture  of  the  vapours  of  o-nitrotoluene  and  water  is  brought  into 
contact  with  a  red  hot  wire  (Abstr.,  1902,  i,  3).  Anthranilic  acid  is 
formed  (about  L5  grams  from  20  grams  of  o-nitrotoluene)  together  with 
small  quantities  of  salicylic  acid  and  o  cresol  and  large  quantities  of 
resinous  acid  substances.  The  material  and  temperature  of  the  hot 
wire  have  but  little  influence  on  the  result.  A  copper  wire,  however, 
reduces  part  of  the  material  to  o-toluidine  and  brings  about  complete  com¬ 
bustion  of  the  remainder  ;  the  same  result  is  obtained  when  o-nitro¬ 
toluene  and  steam  are  passed  over  red  hot  copper  oxide.  T.  E. 

/3-Naphthol  Esters  of  js-Acetylamino-  and  p-Benzoylamino- 
benzoic  Acid.  Frederic  Reverdin  and  Pierre  Crepieux  (Ber., 
1902,  35,  3417 — 3419). — (5-Naphthyl  p-nitrobenzoate, 
NO2-C6H4-CO2-C10H7, 

is  prepared  by  heating  together  /3-naphthol  and  jo-nitrobenzoyl  chloride 
in  the  presence  of  dilute  aqueous  sodium  hydroxide  ;  it  forms  pale  yellow 
needles  melting  at  .166°.  (5-Naphthyl  p- amino  benzoate  is  obtained  by 
reducing  the  nitro-compound  with  tin  and  hydrochloric  acid  ;  it  forms 
colourless  needles  melting  at  171°;  the  platinichloride  is  an  orange 
powder,  which  decomposes  without  melting.  (5-Naphthyl  p-acetylamino- 
benzoate,  prepared  by  boiling  the  base  with  acetic  anhydride,  crystal¬ 
lises  in  prismatic  needles  melting  at  173°.  (5-Naphthyl  p-benzoylamino- 
benzoate  separates  as  a  crystalline  mass  when  excess  of  benzoyl 
chloride  is  added  to  a  solution  of  the  base  in  boiling  alcohol ;  it 
crystallises  in  white  needles  melting  at  210°.  K.  J.  P.  O. 

Transformation  of  Bromoamides  into  Amines.  Arthur 
Hantzsch  ( Ber .,  1902,  35,  3579 — 3580). — The  author  points  out  the 
parallelism  between  this  phenomenon  and  the  Beckmann  transforma¬ 
tion  of  oximes.  W.  A.  D. 

New  Synthesis  of  Serine.  Emil  Erlenmeyer,  jun.  (Ber., 
1902,  35,  3769 — 3771). — -Ethyl  sodium  hydroxymethylenehippurate , 
ONa*CHiC(NHBz),C02Et,  prepared  from  ethyl  formate  and  hippurate, 
is  reduced  by  aluminium  amalgam  to  ethyl  n-benzoylserine, 
0H-CH2-CH(NHBz)-C02Et, 

which  is  hydrolysed  to  serine  and  benzoic  acid  by  dilute  sulphuric  acid. 

T.  M.  L. 

Action  of  Carbonyl  Chloride  and  Pyridine  on  Alcohol 
Acids.  Alfred  Einhorn  and  Oarl  Mettler  (Ber.,  1902,  35, 
3639 — 3643.  Compare  Abstr.,  1898,  i,  577). — Benzilide, 

cpb2<£^£>cpb2, 
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is  obtained  by  adding  carbonyl  chloride  to  a  pyridine  solution  of 

benzilic  acid.  Diphenylglycollide ,  CHPh^QQ.Q^CHPh,  results  from 

the  action  of  carbonyl  chloride  on  mandelic  acid ;  it  crystallises 
from  acetone  in  leaflets  and  melts  at  240°. 

Tetramethylgly  collide,  CMe2<^QQ.Q^>CMe2,  produced  in  a  similar 

manner  from  hydroxyisobutyric  acid,  is  purified  by  distillation  under 
reduced  pressure  ;  it  boils  at  86°  under  11  mm.  pressure,  melts  at 
78 — 79°,  and  is  insoluble  in  water  or  sodium  carbonate  solution. 

Phenyl-j8-lactic  acid  and  its  o-nitro  compound,  when  treated  with 
pyridine  and  carbonyl  chloride,  yield  cinnamic  and  o-nitrocinnamic 
acids  respectively.  G.  T.  M. 

Dicresotides.  Alfred  Einhorn  and  Carl  Mettler  (Ber., 
1902,  35,  3644 — 3646.  Compare  preceding  abstract). — The  dicreso¬ 
tides,  CyHg^QQ.Q^CyHg,  are  prepared  by  adding  carbonyl  chloride 

to  a  pyridine  solution  of  the  cresotic  acids. 

The  o-compound  crystallises  in  rectangular  plates  and  melts  at 
231 — 231-5°;  the  m-  and  ^-derivatives  crystallise  in  needles  melting 
at  207 — 207-5°  and  243°  respectively. 

These  substances,  when  heated  with  aniline,  give  rise  to  the  corre¬ 
sponding  anilides,  whilst  with  phenols  they  yield  the  aromatic  esters  of 
cresotic  acids. 

The  anilide  of  o-cresotic  acid  crystallises  in  needles  and  melts  at 
127°;  the  corresponding  ra-isomeride  melts  at  193°. 

A  small  quantity  of  disalicylide  is  formed  on  slowly  adding  phos¬ 
phorus  oxychloride  to  a  pyridine  solution  of  salicylic  acid. 

G.  T.  M. 

Action  of  Carbonyl  Chloride  and  Pyridine  on  Acid  Amides. 
Alfred  Einhorn  and  Carl  Mettler  (Ber.,  1902,  35,  3647 — 3653). 
— Benzonitrile  is  produced  on  adding  carbonyl  chloride  to  a  cold  solu¬ 
tion  of  benzamide  in  pyridine.  When  salicylamide  is  employed  in  this 
reaction,  o-hydroxybenzonitrile  and  carbonylsalicylamide  are  obtained, 
and  these  compounds  are  also  formed  when  the  condensation  is  effected 
in  the  presence  of  aqueous  sodium  hydroxide  solution. 

x> — CO 

Carbonylsalicylamide,  which  is  most  conveniently 

prepared  by  adding  ethyl  clilorocarbonate  to  a  pyridine  solution  of 
salicylamide,  is  sparingly  soluble  in  the  organic  solvents  and  crystal¬ 
lises  from  glacial  acetic  acid  or  the  alcohols  in  needles  melting  at 
227°  ;  its  sodium  derivative,  C8H403NNa,  separates  from  alcohol  in 
white  needles ;  the  silver  derivative,  C8H403NAg,H20,  crystallises 
from  an  ammoniacal  solution. 

O— CO 

The  benzoyl  derivative,  C6H4<.QQ,^p>z>  produced  by  adding  benzoyl 
chloride  to  a  pyridine  solution  of  carbonylsalicylamide,  crystallises 
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from  alcohol  in  needles  melting  at  172°.  The  methyl  derivative, 

.0—00 

°6H4<C0-NMe  ’ 

results  from  the  action  of  methyl  iodide  on  the  sodium  derivative, 
and  crystallises  from  methyl  alcohol  in  needles  melting  at  148°;  the 
ethyl  derivative,  prepared  in  a  similar  manner,  melts  at  107°. 

o—co 

The  phenacyl  derivative,  ^o^^cO^N'CH  ’COPh’  PreParec^  hy 

adding  bromoacetophenone  to  the  sodium  derivative  suspended  in 
absolute  alcohol,  crystallises  from  acetone  in  needles  melting  at  187°. 

o—co 

Carbonylsalicylchloroamide,  C6H4<C.Qo.]^Qj)  produced  by  passing 


chlorine  into  a  cold  aqueous  solution  of  the  sodium  derivative,  is  a 
sparingly  soluble  substance,  separating  from  glacial  acetic  acid  as  a 
white  precipitate  melting  at  179 — 180°.  When  heated  with  aniline, 
carbonylsalicylamide  is  decomposed,  yielding  diphenylcarbamide  and 
salieylamide. 


Carbonyl-m-methyl  salieylamide, 


ch:ch-co — co 

CMelCH-C-CO-NH’ 


prepared  by  add¬ 


ing  ethyl  chlorocarbonate  to  a  pyridine  solution  of  m-methylsalicyl- 
amide,  crystallises  from  alcohol  in  needles  melting  at  233°.  Neither 
this  substance  nor  its  lower  homologue  gives  a  coloration  with  ferric 
chloride.  G.  T.  M. 


Study  of  Carbonylsalicylamide.  Alfred  Einiiorn  and  Julius 
Schmidlin  ( Ber .,  1902,  35,  3653 — 3656.  Compare  preceding  ab¬ 
stract). — Carbonylsalicylamide  may  be  produced  from  salieylamide 
by  heating  this  substance  with  amyl  chlorocarbonate,  phenyl  car¬ 
bonate,  or  phenylcarbimide.  When  -the  aromatic  amide  is  heated 
at  250°  with  carbamide,  carbonylsalicylamide  is  also  obtained  mixed 
with  tri-o-hydroxyphenyltriazine  (trihydroxycyaphenine), 

.  c8n8(o«h4-9H)8. 

Salicylic  acid  and  carbamide  also  furnish  a  certain  amount  of  carbonyl- 
salieylamide.  G.  T.  M. 

Action  of  Mixed  Organo-magnesium  Compounds  on  Ketonic 
Esters.  II.  Victor  Grignard  ( Compt .  rend.,  1902,  135,  627 — 630. 
Compare  Abstr.,  1902,  i,  420). — It  has  been  shown  that  /3-ketonic 
esters  give  anomalous  reactions  with  organo-magnesium  compounds, 
but  it  has  now  been  found  that  the  other  ketonic  esters  reict  quite 
normally.  The  carbonyl  group  enters  into  reaction  before  the 
carboxyl  group,  and  in  the  synthesis  of  acid-alcohols  excess  of  the 
organo-magnesium  compound  must  be  avoided.  With  methyl  magnes¬ 
ium  iodide,  ethyl  pyruvate  gives  iso  amyl  a-hydroxyisobutyrate  as  a 
colourless  liquid  with  a  pleasant  odour,  which  boils  at  195 — 198°,  has 
a  sp.  gr.  0’9405  at  17-8°/4°,  and  nD  P4233.  With  isoamyl  magnesium 
bromide,  the  same  ester  gives  methyhsoamylglycollic  acid,  which 
crystallises  in  fine  needles  and  melts  at  72 — 73°.  With  a-naphthyl 
magnesium  bromide,  the  pyruvic  ester  yields  a -naphthylmethylglycollic 
acid,  which  crystallises  from  50  per  cent,  alcohol  with  |H20,  and 
melts  at  143°. 
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Methyl  magnesium  iodide  gives  ethyl  phenylmethylglycollate  when 
treated  with  ethyl  phenylglyoxalate ;  it  is  a  pale  yellow  liquid  which 
boils  at  258 — 260°,  has  a  sp.  gr.  1-100  at  ll°/4°,  and  r?D  1 -50997.  By 
saponification,  the  free  phenyl melhylglycollic  acid  is  obtained  which 
crystallises  with  ^H20  an(l  melts  at  67 — 68°.  The  same  ester  gives 
with  ethyl  magnesium  bromide  ethyl  phenylethylgly collate  as  a  pale 
yellow  liquid  which  boils  at  142 — 145°  under  18  mm.  pressure.  The 
corresponding  acid  crystallises  without  water  and  melts  at  126°. 

Ethyl  lmvulate,  with  ethyl  magnesium  bromide,  gives  the  lactone 

0H2<^^e^fcQ^>0  as  a  colourless,  mobile  liquid  which  boils  at 

105 — 106°  at  a  pressure  of  18  mm.  ;  it  has  a  sp.  gr.  P0085  at  13-7°/4° 
and  nD  1-44320.  The  glycol,  OH-CMeEt-CH2-CH2-CEt2*OH,  boils  at 
138 — 140°  under  14  mm.  pressure  and  crystallises  from  benzene  in 
needles  which  melt  at  61°.  With  tsoamyl  magnesium  bromide,  the 

lactone  CH2<C^  ^>0  is  obtained  as  a  colourless  liquid  which 

boils  at  133 — 134°  under  15  mm.  pressure,  has  a  sp.  gr.  0-9566 
at  15-9°/4°  and  wD  1-44964.  The  glycol 

C5H11-CMe(OH)-C2H4-C(C5H11)2-OH 
is  a  viscous  liquid  which  boils  at  205 — 208°  under  15  mm.  pressure. 

With  phenyl  magnesium  bromide,  the  lactone  CH2<C1qjj 

formed  ;  it  is  a  yellowish  liquid,  which  boils  at  168 — 170°  under  16  mm. 
pressure  and  has  a  sp.  gr.  of  1-1173  at  17"4°/4°  and  nD  1-52996.  At 
the  same  time,  the  oxide  of  the  corresponding  glycol  is  formed, 

(j/H2  CMePh^>o^  4S  a  viscous  liquid  boiling  at  245 — 250°  under 

vjlg  vJrD2 

17  mm.  pressure. 

The  reaction  with  methyl  magnesium  iodide  and  ethyl  acetyl- 
succinate  does  not  proceed  as  in  the  case  of  the  other  y-ketonic  esters, 
but  it  appears  to  react  in  the  enolic  form.  A  small  quantity  of 
terebic  acid  can,  however,  be  obtained  from  the  reaction  product. 

J.  McC. 


a-Hydroxyphenylbutyrolactone  and  its  Conversion  into 
Benzoylpropionic  Acid.  Emil  Erlenheyer,  jun.  ( Ber .,  1902, 
35,  37 67 — 37 69). — a-Hydroxyphenylbutyrolactone, 

CHPh<0 — 

prepared  by  reducing  benzoylpyruvic  acid  with  sodium  amalgam, 
separates  from  chloroform  or  light  petroleum  in  colourless  crystals, 
melts  at  125°,  and  is  converted  by  heating  for  two  hours  with  dilute 
hydrochloric  acid  into  /2-benzoylpropionic  acid.  T.  M.  L. 

Halogen- substituted  Derivatives  of  Indoxyl.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  131401). — A  bromoindoxyl  is  readily 
obtained  by  treating  indoxyl  or  indoxylic  acid  dissolved  in  dilute 
hydrochloric  acid  with  bromine  water ;  it  yields  a  bromoindigotin 
either  when  heated  with  hydrochloric  acid  or  sodium  acetate  or  when 
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oxidised  in  the  presence  of  alkaline  compounds.  This  bromination  can 
also  be  effected  in  the  presence  of  finely  divided  magnesia.  The 
chlorination  is  carried  out  by  adding  a  solution  of  calcium  hypochlorite 
to  one  containing  the  indoxyl  dissolved  in  dilute  acetic  acid. 

G.  T.  M. 

Synthesis  of  Indigo-blue  from  o-Nitroacetopbenone. 
Rudolf  Camps  {Arch.  Pkarm.,  1902,  240,  423 — 437). — The  oil  obtained 
as  a  bye-product  in  the  reduction  of  o-nitroacetophenone  to  o-amino- 
acetophenone  (Abstr.,  1900,  i,  115)  can  be  obtained  in  comparatively 
large  quantity  by  regulating  the  reduction,  the  acid  used  being  weak 
and  in  limited  amount,  or  a  neutral  reducing  agent  being  employed. 
It  is  formed  whether  the  reducing  agent  is  tin  and  hydrochloric  acid, 
stannous  chloride  and  hydrochloric  acid,  zinc  dust  and  water,  or 
amalgamated  aluminium  and  water.  It  is  also  formed  when  o-nitro¬ 
acetophenone  is  pounded  with  ten  times  its  weight  of  a  mixture  of 
soda  lime  with  zinc  dust  (2:13);  the  reaction  often  begins  sponta¬ 
neously,  and  can  be  induced  in  any  case  by  gentle  warming ;  it  is 
completed  by  warming  for  a  time  at  30 — 40°.  This  oil  was  undoubtedly 
an  intermediate  product  in  Emmerling  and  Engler’s  synthesis  of  indigo 
from  o-nitroacetophenone  {Ber.,  1870,  3,  885;  Abstr.,  1895,  i,  231). 

The  oil  boils  at  121 — 122°  under  17  mm.  pressure  and  appears  to 
be  di-a-acetylhy  dr  azobenzene,  N2H2(C6H4*COMe)2 ;  it  has  feebly  basic 
properties,  forms  a  platinichloride,  C16H1602N„,H2PtC)6,2H20,  yields 
indigotin  when  heated,  even  when  air  is  excluded,  and  when  treated  in 
cooled  hydrochloric  acid  solution  with  sodium  nitrite,  forms  a  substance 
melting  at  101  — 102°,  probably  di  o-acetylazoxybenzene  or  perhaps 
o-nitrosoacetophenone,  which  yields  indigotin  when  it  is  heated  with 
water.  C.  F.  B. 

Preparation  of  Indigotin  from  a-Thioisatin.  J.  R.  Geigy  &  Co. 
(D.R.-P.  131934). — a-Thioisatin, 

c,h,<^>c-sh  or  c6h4<££>c:s, 

is  produced  by  adding  simultaneously  to  cold  water  an  aqueous  solution 
of  sodium  hydrosulphide  and  a  concentrated  sulphuric  acid  solution  of 
a-isatinanilide ;  it  separates  in  the  form  of  a  voluminous  paste  which, 
when  treated  with  a  solution  of  alkali  hydroxide,  hydrosulphide,  or 
carbonate  in  the  presence  of  hydrogen  sulphide,  yields  indigotin  in  a 
finely  divided  condition.  G,  T.  M. 

Reduction  of  Indigotin  with  Zinc  Dust  and  Ammonia. 
A.  Kufferath  {Zeit.  Farb.  Text.  Chem.,  1902,  1,  481). — Two  indigo 
vats  were  piepared  with  artificial  indigotin,  zinc  dust,  and  ammonia, 
one  being  maintained  at  0°  and  the  other,  at  80°.  The  clear  solution 
from  the  cold  vat  gave  the  larger  precipitate  on  oxidation,  but  the 
percentage  of  indigotin  in  the  precipitated  pigment  obtained  trom  the 
cold  vat  was  only  50  while  that  from  the  warm  vat  was  78  37.  A 
greater  amount  of  indigo-white  exists  in  an  insoluble  form  in  the 
warm  vat,  the  precipitation  of  this  slightly  acid  compound  being  due 
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to  the  hydrolytic  dissociation  of  its  ammonium  derivative  in  the  warm 
solution.  A  large  excess  of  ammonia  (17  mols.)  is  required  to  keep 
indigo-white  in  solution,  even  at  the  ordinary  temperature.  G.  T.  M. 

Ionic  Phenomena  Exhibited  by  Colouring  Matters.  Aethub 
G.  Gbeen  (Zeit.  Farb.  Text.  Chem .,  1902,  i,  413 — 414). — When  a 
cold  aqueous  solution  of  phenolphthalein  has  been  almost  decolorised 
by  the  addition  of  excess  of  sodium  hydroxide,  it  may  be  partially 
neutralised  with  acetic  acid  without  developing  any  coloration,  and 
even  when  the  solution  is  acidified  with  the  same  acid  and  again  ren¬ 
dered  alkaline,  it  does  not  acquire  the  deep  red  colour  due  to  the 
ordinary  alkali  salt.  On  the  other  hand,  the  colourless  acid  or  neutral 
solution,  when  previously  boiled,  becomes  turbid  on  cooling,  and  then 
gives  the  normal  red  coloration.  These  phenomena  are  most  readily 
explained  in  terms  of  the  quinone  hypothesis.  The  red  quinonoid  sodium 
salt.  CO2Na‘O6H4,C(C6H4,OH)IC0H4IO,  when  treated  with  excess  of 
the  alkali,  passes  into  the  colourless  triphenylcarbinol  derivative, 
C02Na‘C6H4*C(C6H4,0Ii)2,0H,  which,  when  neutralised,  yields  the 
corresponding  carbmol-acid,  C02H,C6H4,C(C(JH4-0H)2‘0H,  and  this 
substance,  on  boiling,  undergoes  internal  dehydration,  yielding  the 

colourless  lactone,  ^^P^>C(C6H4,OH)2.  This  lactone,  when  treated 
Gg  -11 4 

with  one  mol.  of  sodium  hydroxide,  furnishes  the  red  quinonoid  salt. 

Magenta,  crystal-violet,  and  malachite-green,  when  dissolved  in 
excess  of  hydrochloric  acid,  yield  orange-yellow  solutions  which  retain 
their  colour  when  treated  with  sodium  chloride  solution,  but  develop 
the  characteristic  colorations  of  the  colouring  matters  when  diluted 
with  water.  The  diluted  solutions  again  assume  the  yellow  colour 
when  saturated  with  sodium  chloride  or  some  other  metallic  chloride. 
Sodium  acetate,  on  the  other  hand,  causes  the  yellow  solutions  to 
develop  the  characteristic  colorations  of  the  dyes. 

The  yellow  solutions  probably  contain  yellow  carbonium  chlorides, 
analogous  to  triphenylmethyl  chloride  (Abstr.,  1902,  i,  534,  600),  and 
these  salts  undergo  hydrolytic  dissociation  when  their  solutions  are 
diluted,  yielding  the  corresponding  carbinols ;  these  intermediate  pro¬ 
ducts  immediately  lose  water,  and  pass  over  into  the  quinonoid  anhydr¬ 
ides  which  possess  the  characteristic  colours  of  the  colouring  matter. 
The  addition  of  metallic  chlorides  leads  to  the  production  of  double  salts, 
and  these  products,  being  more  stable  than  the  carbonium  chlorides 
themselves,  are  less  dissociated  by  water.  G.  T.  M. 

Haloid  and  Nitro-derivatives  of  Naphthalic  Anhydride. 
Influence  of  the  Substituents  on  Fluorescence.  Luigi 
Francesconi  and  G.  Bargellini  ( Gazzetta ,  1902,  32,  ii,  73 — 96). — The 
authors  give  a  short  account  of  the  theory  of  fluorescence  put  for¬ 
ward  by  Meyer  (Abstr.,  1898,  ii,  105,  275),  according  to  which 
fluorescence  of  a  substance  is  held  to  be  due  to  the  presence  in  the 
molecule  of  one  of  a  number  of  definite  atomic  groupings.  The  blue 
fluorescence  given  by  naphthalic  anhydride  with  concentrated  sulphuric 
acid  is  readily  explainable,  since  this  anhydride  contains  one  of  the 
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so-called  fluorophore  groupings,  namely,  the  pyrone  ring.  They  ad¬ 
versely  criticise  Hewitt’s  theory  (Proc.,  1900,  16,  3). 

The  method  in  which  the  fluorophore  ring  is  combined  with  benzene 
nuclei  in  any  compound  is  without  influence  on  the  fluorescence,  as 
is  also  the  manner  in  which  the  separate  atoms  in  the  fluorophore  ring 
itself  are  united. 

In  order  to  see  how  the  fluorescence  exhibited  by  naphthalic  anhy¬ 
dride  with  concentrated  sulphuric  acid  is  affected  by  the  introduction 
of  substituents  into  the  molecule  of  the  anhydride,  and  hence,  also,  to 
test  Meyer’s  rules  with  regard  to  the  influence  of  substituents,  the 
authors  have  prepared  and  examined  a  number  of  haloid  and  nitro- 
derivatives  of  this  compound.  The  results  obtained  are  briefly  as 
follows.  The  entrance  of  chlorine  into  the  molecule  changes  the 
colour  of  fhe  fluorescence  to  green,  whilst  the  intensity  diminishes 
continuously  as  the  number  of  substituent  chlorine  atoms  increases, 
until  finally  hexachloronaphthalie  anhydride  exhibits  no  fluorescence. 
The  introduction  of  a  bromine  atom  diminishes  the  fluorescence,  which, 
however,  retains  its  blue  colour,  whilst  the  presence  of  an  iodine  atom 
or  a  nitro-group  in  the  molecule  of  naphthalic  anhydride  causes  the 
entire  loss  of  fluorescence.  As  regards  the  extent  to  which  these 
four  substituents  act  in  decreasing  the  fluorescing  power  of  the 
anhydride,  they  stand  in  the  order:  nitro-group,  iodine,  bromine, 
chlorine. 

Juvalta’s  method  (D.R.-P.  50177),  in  which  the  anhydride  is 
treated  in  fuming  sulphuric  acid  solution  with  the  halogen,  was 
employed  for  the  preparation  of  the  haloid  derivatives  of  naphthalic 
anhydride.  The  results  obtained  by  this  method  were  found  to  vary 
widely  with  but  slight  changes  in  the  conditions  of  the  reaction, 
such  as  the  temperature  and  time,  the  proportion  of  sulphur  trioxide 
in  the  sulphuric  acid,  and  the  amount  of  halogen  employed. 

By  passing  chlorine  into  a  solution  of  naphthalic  anhydride  in  a 
mixture  of  equal  weights  of  fuming  and  ordinary  concentrated 
sulphuric  acid  containing  a  small  quantity  of  iodine  and  gradually 
heating  the  liquid  up  to  180 — 200°,  tetrachloro-  and  a  small  pro¬ 
portion  of  trichloro-naplithalic  anhydride  were  obtained. 

CO 

Trichloronap/dhalic  anhydride,  C10H3C13<^qq^>O,  crystallises  from 

benzene  in  mammillary  aggregates  of  needles  and  from  acetic  acid 
in  small,  iridescent  needles,  which  melt  at  183 — 185°  and  are 
soluble  in  nitrobenzene,  concentrated  nitric  acid,  or  ethyl  acetate, 
and  to  a  slight  extent  in  alcohol,  light  petroleum,  or  ether.  Hot 
potassium  hydroxide  solution  dissolves  it  and,  on  cooling,  deposits  the 
potassium  salt  in  the  form  of  white  needles. 

CO 

Tetrachloronaphthalic  anhydride,  C10H2C14<^qq^>O,  crystallises  from 

benzene  solution  in  large,  white  prisms  melting  at  235 — 236°,  and  is 
soluble  in  ethyl  acetate  and  slightly  so  in  acetic  acid,  concentrated 
nitric  acid,  or  nitrobenzene.  It  dissolves  in  hot  potassium  hydr¬ 
oxide  solution,  which,  when  cold,  deposits  the  potassium  salt  as  a 
white,  crystalline  powder.  The  corresponding  tetrachloronaphthal- 
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imide,  C10H2C14<co>NH,  crystallises  from  acetic  acid  in  pale 

yellow,  slender  needles,  which  melt  at  302 — 303°  and  sublime  in 
rhombic  plates  ;  it  is  readily  soluble  in  nitrobenzene.  The  oxime, 

Ci0H2C14<\q^.j^qj£^^>O,  is  deposited  from  acetic  acid  solution  in 

golden-yellow,  slender  needles,  which  melt  at  263 — 264°  and  dissolve 
in  nitrobenzene ;  with  sodium  carbonate,  it  yields  a  sodium  salt  of 
a  wine-red  colour  slightly  soluble  in  water.  The  phenylhydrazone, 
Ci8H802N2C14,  which  is  formed  in  the  cold,  crystallises  from  benzene 
in  long,  woolly,  yellow  needlesmelting  at  269 — 270°  and  soluble  in 
nitrobenzene.  "When  tetrachloronaphthalic  anhydride  and  phenyl- 
hydrazine  are  heated  together  on  a  water-bath,  a  compound  is  ob¬ 
tained  which  separates  from  nitrobenzene  solution  in  small,  orange- 
coloured  crystals  melting  at  237 — 238°;  its  formula  was  not  deter¬ 
mined. 


CO 

Hexachloronaphthalimide ,  C10C16<C^qq^NH,  is  deposited  from  acetic 

acid  as  an  intensely  yellow,  crystalline  powder,  which  melts  at 
260 — 261°  and  is  soluble  in  alcohol;  it  is  dissolved  by  concen¬ 
trated  sulphuric  acid,  yielding  a  yellow,  non-fluorescent  solution. 

By  heating  a  solution  of  naphthalie  anhydride  in  a  mixture  of  fuming 
and  concentrated  sulphuric  acids,  to  which  bromine  is  gradually 
added,  three  products  are  obtained:  (1)  a  non-halogenated  acid 
containing  sulphur  and  melting  at  about  240°,  (2)  a  substance  melting 
at  about  160°,  and  (3)  bromonaphthalic  anhydride,  identical  with  the 
compound  obtained  by  Blumenthal  ( Ber .,  1874,  V,  1092).  This  sub¬ 
stance  gives  a  blue  fluorescence  with  concentrated  sulphuric  acid,  but 
as  it  is  difficult  to  purify,  the  phenomenon  may  be  due  to  slight 
admixture  of  naphthalie  anhydride.  From  the  solutions  of  bromo¬ 
naphthalic  anhydride  in  aqueous  alkali  hydroxide,  hydrochloric 
acid  precipitates  the  corresponding  acid  in  white  flocks.  Bromo- 

naphthalimide ,  Ol0H5Br<^QQ^>NH,  crystallises  from  acetic  acid  in 

white  needles  melting  at  284°  and  dissolving  to  a  slight  extent  in 
benzene  or  alcohol ;  it  gives  a  yellow  coloration  but  no  fluorescence 


with  sulphuric  acid.  The  oxime  of  bromonaphthalic  anhydride, 

C10H5Br<^Q^  separates  from  acetic  acid  solution  in  pale 

yellow  needles  which  melt  at  278 — 280°  and  dissolve  slightly  in 
alcohol,  benzene,  or  ethyl  acetate  ;  it  forms  a  red,  slightly  soluble 
sodium  derivative.  The  phenylhydrazone ,  ClgHn02N2Br,  crystallises 
from  alcohol  in  silky,  pale  yellow  needles  melting  at  222 — 223°;  it  is 
soluble  in  benzene  or  acetic  acid. 


The  action  of  iodine  on  naphthalie  anhydride  in  sulphuric  acid 
solution  yields  : 

(1)  Iodonaphthalic  acid ,  C10H.I(CO2H)2,  which  is  soluble  in  all  the 
ordinary  organic  solvents  and  melts  at  about  217°,  but  could  not  be 
completely  freed  from  a  substance  crystallising  in  silky,  white 
needles. 
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CO 

(2)  Tri-iodonaphthalic  anhydride ,  C10H3T3<^qq^>O,  crystallises  from 

nitrobenzene  in  yellow  needles  melting  at  256 — 257°  and  is  slightly 
soluble  in  alcohol  or  acetic  acid  ;  it  dissolves  in  concentrated  sulphuric 
acid,  giving  a  pale  yellow  coloration  but  no  fluorescence.  The  corre¬ 
sponding  imide,  C12H402NT3,  separates  from  nitrobenzene  in  pale 
yellow  needles  which  begin  to  lose  iodine,  but  do  not  melt  at  325°; 
sulphuric  acid  dissolves  it,  giving  a  yellow  coloration  bat  no  fluor¬ 
escence.  The  oxime,  C19H403bIT3,  crystallises  from  nitrobenzene  in 
yellow  needles  which  begin  to  lose  iodine  at  310°  and  decompose 
completely  without  melting  at  320° ;  it  is  slightly  soluble  in  acetic 
acid  and  forms  a  yellowish-red  sodium  salt.  The  jihvnylhydrazone, 
C18H902N2T3,  is  deposited  from  solution  in  nitrobenzene  in  pale  yellow 
crystals  which  melt  and  decompose  at  305 — 310°.  If  the  tri-iodo¬ 
naphthalic  anhydride  and  phenylhydrazine  be  heated  at  170°  instead 
of  100°,  ammonia  is  evolved  and  (1)  a  red  compound  melting  at 
about  100°  and  very  soluble  in  ether  or  benzene,  and  (2)  a  dark  yellow 
compound  melting  at  about  200°  are  formed  but  were  not  further 
investigated.  Tri-iodonaphthalio  acid,  C10H3I3(CO2H)2,  forms  a  white, 
flocculent  precipitate  ;  its  silver  salt  forms  a  reddish-white  precipitate 
which  gradually  turns  violet. 

Dinitronajjhthalic  acid,  C10H4(NO2)2(CO2H)2,  obtained  by  the  action 
of  fuming  nitric  acid  on  a  solution  of  naphthalic  anhydride  in  con¬ 
centrated  sulphuric  acid,  crystallises  from  water  in  silvery-white 
leaflets  which  melt  at  208 — 210°  and  are  soluble  in  acetic  acid,  alcohol, 
ethyl  acetate,  nitrobenzene,  or  amyl  alcohol ;  it  dissolves  readily  in 
concentrated  nitric  acid  and  the  solution  deposits  a  yellowish-white 
substance  melting  and  decomposing  at  266° ;  this  is  soluble  in  concen¬ 
trated  sulphuric  acid,  giving  a  colourless  solution  which  exhibits  no 
fluorescence. 

The  fluoresceins  of  the  substituted  naphthalic  anhydrides  were 
prepared  by  heating  with  resorcinol  in  presence  of  zinc  chloride  and 
were  examined  in  alkaline  solutions  with  regard  to  their  colour  and 
fluorescence,  the  results  being  given  in  the  following  table  : 


Fluorescein.  Colour. 

From  naphthalic  anhydride  .  Dark  orange 

,,  trichloronaphthalic  anhydride .  Pale  orange 

,,  tetrachloronaphthalic  anhydride...  Darker  orange 
,,  hexachloronaphthalic  anhydride...  Brownish-red 

,,  hromonaphthalic  anhydride .  Pale  orange 

,,  tri-iodonaphthalic  anhydride  ...  .  Cherry-red 

,,  iodonaphthalic  acid  .  Pale  orange 

,,  dinitronaphthalic  acid  .  Browm'sh-red 


Fluorescence. 
Very  intense  green 
Intense  gieen 
Less  intense  green 
Slight  green 
Very  intense  green 
Faint  green 
Imense  green 
Very  faint  green 


The  alkaline  solutions  of  all  these  fluoresceins  dye  silk  different 
shades  of  red  according  to  the  dilution  of  the  bath  and  the  duration  of 
immersion.  The  most  vivid  tints  are  obtained  with  the  fluoresceins 
from  tetrachloro-  and  tri-iodo-naphthalic  anhydrides.  T.  H.  P. 


p-Dimethylaminobenzaldehyde.  Franz  Sachs  and  Willy 
Lewin  ( Ber .,  1902,  35,  3569 — 3578). — ^-Dimethylaminobenzaldehy  de- 
cyanohydrin,  NMe2*C6H4,CH.(OH)*CN,  prepared  by  the  interaction  of 
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the  aldehyde  with  anhydrous  hydrogen  cyanide  at  0°,  is  precipitated 
from  its  chloroform  solution  by  light  petroleum  as  a  white,  flocculent 
mass  melting  at  113 — 114°;  by  concentrated  sulphuric  acid  at  the 
ordinary  temperature,  it  is  converted  into  p- dimetkylaminomandelamide , 
NMe2,C6H440H(0H)*C0’NH2,  which  separates  from  hot  water  in 
small  crystals  and  melts  at  195°;  barium  ip-dimethylaminoniandelate, 
C20H24O6N2Ba,  forms  white  needles  and  is  sparingly  soluble  in  water. 
a-Cyano-'p-dimethylaminobenzylaniline ,  NMe2*C6H44CH(CN)*NHPh, 
obtained  by  heating  the  cyanohydrin  with  aniline  for  2  hours  at  60°, 
forms  white,  rhombohedral  crystals,  melts  at  114°,  and  is  oxidised  by 
potassium  permanganate  in  acetone  solution  to  4 '-dimetkylamino- 
phenylphenyl-fji-cyanoazomethine,  NMe2*C6H4*C(CI4)!NPh,  which  crys¬ 
tallises  from  light  petroleum  in  orange-yellow  prisms  and  melts  at 
121°.  p ■Dimelhylaminobenzylideneciniline,  NMe2,C6H4,CH!KPh,  ob¬ 
tained  by  heating  the  components  on  the  water-bath,  forms  greenish- 
yellow  crystals  melting  at  100°. 

The  following  derivatives  were  prepared  similarly  from  yetoluidine  : 
a-Cyano-ip-dimethylaminobenzyl-p-toluidine,  white  crystals,  melting  at 
127 — 128° ;  4’  ■dimelhylominophenyl-  4-lolyl-  y-cyanoazometkine,  yellow 

needles,  melting  at  154 — 155°;  p-dimethylaminobenzylidenep-toluidine, 
slender,  bright  yellow  needles,  melting  at  120 — 121°.  From  o-anisidine 
and^-anisidine,  a-cyano-p-dimethylaminobenzylanisidines  melting  at  133° 
and  109 — 110°  ;  4' -dimethylaminophenylmethoxy phenyl- p-cyanoazo- 

methines  melting  at  148 — 149°  and  133 — 134°;  and  p-dimethylamino- 
benzylideneanisidines  melting  at  113 — 114°  and  138 — 140°  respectively, 
were  obtained.  a-Cyano-'p-dimethylaminobenzyl-:p-phenelidine  melts 
at  100°  ;  4' -dimethylamino  phenyl-4-ethoxyjjhenyl-  p-cyanoazomethine  at 
133 — 134°,  and  p-dmiethylaminobenzylidine-p-phenelidine  at  145 — 146°. 

jo-Dimethylaminobenzaldehydecyanohydrin  condenses  much  more 
slowly  with  methylaniline  than  with  the  primary  bases ;  a-cyano- p- 
dimethylaminobenzylmethylaniline,  NMe2,OflH4'CH(CN)'NMePh,  is 
only  obtained  on  heating  the  components  for  3  hours  at  120°  along 
with  a  little  alcohol,  and  crystallises  from  light  petroleum  in  white 
needles  melting  at  102  — 103°;  the  corresponding  amide , 
NMe2-C(,H4-CH(00-NH2)-NMePh, 
is  easily  soluble  in  alcohol,  sparingly  so  in  water,  and  melts  at  170°. 

p  -Dimethylaminobenzylideneacetone,  NMe2’C6H44CH  ICUL'COMe,  is 
readily  obtained  by  adding  a  few  drops  of  aqueous  sodium  hydroxide 
to  an  alcoholic  solution  of  yr-dimethylaminobenzaldehyde  and  acetone 
(1  mol.) ;  it  separates  from  alcohol  in  orange-yellow,  spear-shaped 
crystals,  sinters  at  230°,  melts  at  234 — 235°,  and  condenses  with 
p-dimetbylaminobenzaldehyde  (1  mol.)  in  alkaline  alcoholic  solution  to 
form  tetramethyl-p-diaminodibenzylideneacetone, 
CO(CH:CH-C6H4-NMe2)2. 

This  crystallises  from  alcohol  in  dark  yellow  or  orange-coloured 
leaflets,  melts  at  191°,  and  gives  a  picrate  melting  at  163 — 165°. 

p- Dimethylaminobenzylideneacetophenone ,  N Me24  C6H4-  CHIC  H* COPb, 
obtained  from  p-dimethylaminobenzaldehyde  and  acetophenone, 
separates  from  alcohol  in  yellow  crystals  and  melts  at  114°,  the 
picrate  melts  at  150°. 

m-Nitro-\>dimethylaminobenzaldehyde  cannot  be  obtained  by 
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Knofler  and  Nossek’s  method  (Ber.,  1887,  20,  3194),  but  is  prepared 
by  adding  ju-dimethylaminobenzaldehyde  to  an  excess  of  cold  nitric 
acid  free  from  nitrous  fumes;  it  melts  at  103 — 105°  and  yields  with 
acetophenone  (1  mol.)  the  compound ,  NMe2,C6H3(N0.2),CHICH,C0Ph, 
melting  at  130 — 131°. 

-p-Dimethylaminobenzylidenemalononitrile,  NMe2,CflH4,CHIC(CN)3, 
prepared  by  the  interaction  of  the  components  at  the  ordinary 
temperature  in  presence  of  piperidine,  crystallises  from  absolute 
alcohol  in  long,  red  needles,  and  melts  at  179 — 180°. 

] p-Dimethylaminobenzylidene-p-nitrobenzyl  cyanide, , 

NMe2-C6H4-CH:C(CN)-C0H4-NO2, 

crystallises  from  glacial  acetic  acid  in  dark  purple-red  needles  melting 
at  245°. 

p- Dimethylaminobenzylidenebarbituric  acid , 

NMe2-C„H4-CH:C<“°'™>C0,H20, 

obtained  by  heating  the  components  for  three-quarters  of  an  hour  at 
145 — 150°,  separates  from  glacial  acetic  acid  in  scarlet-red  crystals 
and  melts  and  decomposes  at  268°. 

It  is  pointed  out  that  whereas  the  compound 
C6H5-C(CN):N-C6H4-NMe2, 

is  orange-red,  the  compound,  NMe2‘C6H4,C(CN)|NPh,  is  much  lighter 
coloured  (orange-yellow),  whilst  the  unsubstituted  form, 
C6H5*C(CN):NPh, 

is  lemon-yellow.  The  cyano-group,  moreover,  is  auxochromic,  since, 
for  example,  NMe2-C0H4*C(CN)INPh  is  much  more  coloured  than 
NMe2-C6FT4*CH:NPh.  W.  A.  D. 

Chemical  Action  of  Light.  IV.  Giacomo  L.  Ciamician 
and  Paul  G.  Silber  ( Atti  It.  Accad.  Lincei,  1902,  [v],  11,  ii, 
145 — 151  ;  Ber.,  1902,  35,  3593 — 3598.  Compare  Abstr,,  1901,  i, 
390,  547  ;  1902,  i,  433).— In  order  to  determine  which  rays  of  the 
spectrum  cause  the  accelerating  action  in  the  reactions  previously 
studied  by  them  ( loc .  cit.),  the  authors  have  investigated  the  actions 
of  two  kinds  of  light;  (1)  a  red  light,  obtained  by  absorption  with 
an  alcoholic  solution  of  fluorescein  and  gentian-violet,  and  (2)  a  bluish- 
violet  light  for  which  a  10  per  cent,  alcoholic  solution  of  cobalt 
chloride  was  employed,  on  the  various  reactions  given  below.  Glass 
tubes  containing  the  leacting  substances  were  immersed  in  these 
solutions  contained  in  glass  cylinders,  which  were  then  exposed  to 
the  action  of  sunlight. 

An  ethereal  solution  of  quinone  remains  unchanged  in  red  light, 
whilst  in  blue  light  long,  black  needles  of  quinhydrone  begin  to 
separate  after  six  hours.  In  red  light,  an  alcoholic  solution  of  quinone 
becomes  slightly  brown,  whilst  in  blue  light  the  darkening  is  much 
greater  and  quinol,  quinhydrone,  acetaldehyde,  and  a  black,  amorphous 
substance  are  formed.  In  red  light,  an  aqueous  solution  of  glycerol 
and  quinone  undergoes  a  slight  darkening  in  colour,  but  the  quinone 
can  be  almost  entirely  recovered,  whilst  in  blue  light  the  quinone  is 
partially  transformed  into  a  blackish  mass. 
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An  alcoholic  solution  of  benzophenone  remains  unchanged  in  red 
light  whilst  in  blue  light  it  yields  benzopinacone. 

A  solution  of  benzil  in  alcohol  is  turned  faintly  green  by  red  light, 
but  in  blue  light  it  deposits  crystals  of  benzylbenzoin. 

In  red  light,  an  alcoholic  vanillin  solution  remains  unchanged,  whilst 
with  blue  light  it  yields  dehydrovanillin. 

A  benzene  solution  of  o-nitrobenzaldehyde  is  unaltered  by  red 
light,  but  is  converted  by  yellowish-green,  or  more  quickly  by  blue,  light 
into  o-nitrosobenzoic  acid.  In  blue  light,  an  alcoholic  o-nitrobenzalde¬ 
hyde  solution  yields  o-nitrobenzoic  acid  and  its  ethyl  ester.  The 
transformation,  observed  by  Friswell  (Proc.,  1897,  13,  148),  of 

nitrobenzene  into  a  black  mass  by  sulphuric  acid,  only  takes  place 
in  blue  and  not  in  red  light ;  the  author  has  been  unable  to  determine 
the  nature  of  the  compound  produced. 

In  red  light,  a  pai’aldehyde  solution  of  o-nitrosobenzoic  acid 
remains  unchanged,  whilst  under  the  influence  of  blue  light  it  yields 
the  compound  C9H703I7,  previously  obtained  by  the  authors  (Abstr., 
1902,  i,  378). 

In  all  these  cases  it  is  seen  that  the  reactions  are  favoured  by 
the  more  refrangible  rays.  The  accelerating  influence  is  hence  a 
photochemical  one  and  is  not  due  to  the  prolonged  action  of  solar  heat. 

T.  H.  P. 

Theory  of  the  Action  of  Ferric  Chloride  in  the  Synthesis  of 
Organic  Compounds.  A.  L.  Gurewitsch  (J.  Buss.  Phys.  Chem. 
Soc.,  1902,  34,  625 — 629). — From  a  consideration  of  the  different 
syntheses  of  organic  compounds  by  the  agency  of  ferric  chloride,  the 
author  draws  conclusions  as  to  the  mechanism  of  the  reaction.  The 
various  steps  in  the  formation  of  keto-phenols  from  phenols  and 
acid  chlorides  are  probably  as  follows:  (1)  C6H4(OH)2  +  2FeCl3  = 
C6H4(0)22FeCl2  +  2HC1 ;  (2)  2RCOC1  +  2FeCls  =  (RU001)a2FeCl3  ;  (3) 
CbJH4022FeCl2  +  (RC0C1)22  FeCls  =  C6H4(OCOR)24FeCI3  ; 

(4)  C6H4(OCOR)24FeCl3  =  C6H2(OH)2(RCO)2  +  4FeCl3. 

When  an  anhydride  is  used  in  place  of  the  acid  chloride,  the  latter  is 
most  probably  formed  from  the  former  according  to  the  equation  : 
6Ac20  +  2FeCl3  =  2Fe(0Ac)3  +  6AcCl;  the  other  steps  in  the 
synthesis  of  the  keto-phenol  are  then  the  same  as  those  represented  in 
the  four  equations  given  above.  T.  H,  P. 

Condensation  of  Phenoxyacetone  with  Benzaldehyde. 
Richard  Stoermer  and  R.  Wehlst  ( Ber .,  1902,  35,  3549 — 3560). — 
Benzylidenephenoxyacetone ,  CHPhIC(OPh)’COMe,  obtained  when  equal 
molecules  of  benzaldehyde  and  phenoxyacetone  are  condensed  either 
in  the  presence  of  sodium  hydroxide  or  hydrogen  chloride,  forms 
colourless  crystals,  melts  at  102°,  and  when  oxidised  with  sodium 
hypochlorite  yields  phenoxycinnamic  acid ;  the  oxime  crystallises  in 
pale  yellow  needles  melting  at  169°,  the  phenylhydrazone  in  yellowish 
leaflets  melting  at  118°,  and  the  semicarbazone  in  lustrous,  white 
needles  melting  at  216°.  p -Methoxybenzylidenephenoxy  acetone  crystal¬ 
lises  from  alcohol  in  bright  yellow  leaflets  and  melts  at  106°  and 
yields  a-phenoxy-p-methoxycinnamic  acid  when  oxidised ;  its  oxime 
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crystallises  in  lustrous,  white  needles  which  melt  at  179°,  the  phenyl - 
hydrazone  in  golden  leaflets  which  melt  at  101°,  and  the  semicarbazone 
in  lustrous,  feathery  needles  which  melt  at  193°.  o -Hydroxybenzylidene- 
phenoxyacetone  crystallises  from  dilute  alcohol  in  pale  yellow  plates 
with  diagonal  striae,  melts  at  153°,  and,  when  oxidised  with  sodium 
hypochlorite,  yields  a-phenoxy-o-coumaric  acid;  it  yields  a  semicarb¬ 
azone ,  which  separates  from  alcohol  in  lustrous,  feathery  cr)  stals  and 
melts  at  220°. 

Phenoxyacetone  condenses  with  two  mols.  of  benzaldehyde, 
forming  dibenzylidenephenoxyacetone,  CHPh!C(OPh),GO-CH  ICHPh, 
which  crystallises  from  alcohol  in  bright  yellow  leaflets  and  melts  at 
154°;  the  analogous  compound  from  anisaldehyde  is  yellow  and  melts 
at  136°.  The  compound,  CHPh:C(OPh)-CO-CH:CH-C6H4*OMe,  ob¬ 
tained  by  the  successive  condensation  of  phenoxyacetone  with  benzalde¬ 
hyde  and  anisaldehyde,  forms  yellow  crystals  and  melts  at  119  — 120°  ; 
the  analogous  compound,  0Me*06H4,CH!0(0Ph)*C0*0H."CHPh,  crys¬ 
tallises  in  yellow  needles  and  melts  at  155°. 

Benzyl  phenoxyacetone,  CH2Ph*C(OPh),COMe,  obtained  by  the  re¬ 
duction  of  the  corresponding  benzylidene  compound,  is  a  viscous  oil, 
which  boils  at  180 — 183°  under  14  mm.  pressure.  When  oxidised  with 
sodium  hypochlorite,  it  yields  phenoxy  phenyl  propionic  acid,  and  con¬ 
denses  with  benzaldehyde,  forming  a  compound  melting  at  95° ;  when 
treated  with  cold  concentrated  sulphuric  acid,  it  yields  a  compound, 
C16Hi40,  which  forms  hard  crystals  melting  at  29°,  boils  at  198 — 200° 
under  15  mm.  pressure,  and  is  probably  benzylmethylcoumarone. 

The  constitution  of  the  condensation  products  of  benzaldehyde  with 
unsymmetrical  ketones,  E,*OH2'CO*CH2E.1,  is  in  general  readily  proved 
by  oxidation  with  sodium  hypochlorite ;  thus,  for  example,  when 
oxidised,  the  compound  CHPhICMe4COMe  (Harries  and  Muller,  Abstr., 
1902,  i,  296)  yields  a-methylcinnamic  acid.  R  H.  P. 

Action  of  Phenoxyacetyl  Chloride  on  Benzene  and  its 
Derivatives.  Richard  Stoermer  and  P.  Atenstadt  ( Ber .,  1902,  35, 
3560 — 3565). — When  phenoxyacetyl  chloride  reacts  with  benzene  in 
the  presence  of  aluminiumchloride,  a  15  percent,  yield  of  coumaranone  is 
obtained  in  addition  to  phenoxyacetophenone  as  described  by 
Vandevelde  (Abstr.,  1900,  i,  30).  Coumaranone  condenses  with 
o-nitrobenzaldehyde  in  the  presence  of  hydrochloric  acid,  forming 
o-nitrobenzylidenecoumaranone,  C15H904N,  which  crystallises  in  orange- 
yellow,  slender,  felted  needles,  and  melts  at  195 — 196°.  Attempts  to 
convert  phenoxyacetophenone  into  phenylcoumarone  were  unsuccessful ; 
it,  however,  yields  a  sulphonic  acid,  CuH1205S,  which  crystallises  from 
hot  water,  melts  at  165°,  and  forms  crystalline  barium  (with  4H20) 
and  sodium  (with  2H20)  salts. 

Analogous  condensations  of  phenoxyacetyl  chloride  with  homologues 
of  benzene  gave  similar  results,  but  with  an  increasing  yield  of 
ketone  and  decreasing  yield  of  the  coumaranones.  p -Tolyl  phenoxy- 
methyl  ketone  crystallises  in  white  needles,  melts  at  73°,  boils  at 
210 — 215°  under  12  mm.  pressure,  and  forms  an  oxime  melting  at  96° 
a,nd  a,  sulphonic  acid  melting  at  167°.  m -Xylyl  phenoxymethyl  ketone 
crystallises  in  long,  white  needles,  melts  at  65°,  boils  at  256 — 258°  under 
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60  mm.  pressure,  and  forms  an  oxime,  which  crystallises  in  clusters  of 
white  needles  melting  at  122 — 123°,  and  a  sulphonic  acid  melting  at 
138°.  Anisyl  phenoxy methyl  ketone  melts  at  67°  and  boils  at  230 — 233° 
under  20  mm.  pressure ;  the  oxime  crystallises  in  white  needles  and 
melts  at  105°.  p-Ethoxy phenyl  phenoxymethyl  ketone  crystallises  in 
white  needles  melting  at  102°,  boils  at  245 — 248°  under  25  mm. 
pressure,  and  its  oxime  crystallises  in  needles  and  melts  at  116°. 
1  :3 -Dimethoxyphenyl phenoxymethyl  ketone  melts  at  1 1 8*5°  and  boils  at 
260 — 264°  under  18  mm.  pressure.  a-Phenoxypropionyl  chloride  is  a 
colourless  liquid  with  an  unpleasant  odour,  and  boils  at  115 — 117° 
under  10  mm.  pressure]  about  a  10  per  cent,  yield  of  1-methyl- 

coumaranone,  C6H4<^Q^CHMe,  is  obtained  when  it  is  condensed 

with  benzene  in  the  presence  of  aluminium  chloride.  1  -Methylcoumaran- 
one  is  a  yellowish  oil  which  boils  at  163 — 165°  under  40  mm.  pressure, 
is  volatile  with  steam,  and  reduces  Fehling’s  and  ammoniacal  silver 
oxide  solutions.  R.  H.  P. 


Syntheses  by  means  of  Organo-magnesium  Compounds. 
Joseph  Houben  and  Ludwig  Kesselkaul  ( Ber .,  1902,  35, 

3695 — 3696). — Pinene  hydrochloride,  when  dissolved  in  ether  and 
treated  first  with  magnesium  and  then  with  carbon  dioxide,  yields  an 
acid,  C10Hl7‘CO.2H,  which  boils  at  156°  under  12  mm.  pressure. 
Carbon  disulphide  reacts  with  benzyl  magnesium  chloride  forming 
dithiophenylacelic  acid,  CH2Ph*CS2H,  which  is  a  reddish-yellow  oil, 
has  an  unpleasant  odour,  is  somewhat  soluble  in  water,  and  distils 
under  5  mm.  pressure,  decomposing  to  some  extent.  R.  H.  P. 


Hydroxycamphor.  Otto  Manasse  {Ber.,  1902,  35,  3811 — 3828. 
Compare  Abstr.,  1897,  i,  290). — A  modified  method  is  given  of 
preparing  a-hydroxycamphor  {loc.  cit.)  by  reducing  camphorquinone 
with  zinc  dust  and  acetic  acid ;  the  compound  is  soluble  in 
water,  melts  at  203 — 205°,  and,  contrary  to  the  previous  statement, 
possesses  acid  properties  ]  the  sodium  and  salts  separate 

in  glistening  flakes  when  the  substance  is  covered  with  50  per  cent, 
sodium  or  potassium  hydroxide  and  shaken  with  ether ;  the  dry 
substance,  unlike  its  solution,  decomposes  spontaneously  to  a  thick, 
honey-like  mass  containing  camphoric  acid.  The  methyl  ether, 


C,II1I< 


CIT-OMe 


gradually  separates  in  prismatic  crystals  from  a 


solution  of  hydroxycamphor  in  anhydrous  methyl  alcoholic  hydrogen 
chloride  ]  the  further  action  of  the  hydrogen  chloride  converts  the 
ether  into  an  oily  compound  (1  isomeride)  ]  the  ether  has  no  taste  or 
odour,  is  insoluble  in  water,  crystallises  from  methyl  alcohol  in 
glistening  prisms,  and  melts  at  149 — 150°.  The  ethyl  ether  crystal¬ 
lises  from  alcohol  in  four-sided  tablets,  melts  at  85 — 86°,  and  is  more 


soluble  than  the  methyl  ether.  An  oily  isomeride  is  also  produced 
by  the  further  action  of  the  alcoholic  hydrogen  chloride  on  the  ether; 
this  boils  at  231 — 232°  under  714  mm.  pressure,  is  colourless,  and 
has  an  odour  suggestive  of  camphor  and  peppermint ;  unlike  the  solid 
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isomeride,  it  is  not  readily  hydrolysed  by  strong  hydrochloric  acid,  is 
stable  towards  hydrobromic  acid  and  sodium  hydroxide,  and  is  only 
slightly  acted  on  by  dilute  sulphuric  acid  at  130°.  When  hydrolysed 
by  hydrochloric,  hydrobromic,  or  dilute  sulphuric  acid  (at  130°), 
ethoxycamphor  is  converted  into  (^-hydroxycamphor,  isomeric  with 
that  previously  described;  this  is  more  stable  than  the  a-isomeride,  melts 
at  212 — 213°,  has  [a]D  +  12'3°  in  alcohol  (a-hydroxycamphor  melts 
less  sharply  at  203 — 205°,  a  mixture  melts  at  207 — 209°,  and  a  mix¬ 
ture  crystallised  from  light  petroleum  at  204 — 206°),  is  readily  con¬ 
verted  into  the  methyl  ether  described  above,  and  is  oxidised  by 
chromic  acid  to  camphorquinone ;  the  two  compounds  and  the  mixture 
separate  from  light  petroleum  in  feathery  forms  which  cannot  be  dis¬ 
tinguished,  and  the  a-com  pound  yields  no  trace  of  the  /?-  when 
left  for  several  days  in  contact  with  strong  hydrochloric  acid.  The 
oxime  of  /3-hydroxycamphor  crystallises  from  light  petroleum  in  three- 
sided  tablets  (the  a-oxime  is  less  soluble  in  light  petroleum,  separates 
in  prisms,  and  melts  at  86 — 87°).  The  (5-phenylhydrazone  melts  at 
111 — 113°  (a-phenylhydrazone  at  137‘5°,  mixture  at  91 — 92°),  is  more 
soluble  in  dilute  alcohol  than  the  a-phenylhydrazone,  from  which  it 
also  differs  in  the  readiness  with  which  it  separates  as  an  oil,  and 
crystallises  in  pyramidal  forms.  The  fi-semicarbazone  is  more  soluble  in 
alcohol  than  the  a-compound,  and  melts  at  202 — 204°  (a  at  182 — 183°, 
mixture  at  170 — 172°).  The  /3-benzenesulphonate  separates  from  alcohol 
in  tabular  crystals  (a  in  pyramids)  and  melts  at  111 — 113°  (a  at 
95 — 96°,  mixture  at  92 — 93°) ;  an  isomeric  henzenesulphonate  is  also  pro¬ 
duced  which  crystallises  in  hexagonal  tablets  and  melts  at  79 — 80°. 
Both  a-  and  /1-hydroxycamphor  are  readily  reduced  by  sodium  amalgam 
to  a  camphor  which  yields  an  oxime  and  semicarbazone  of  normal  melting 
point,  but  that  from  a-hydroxycamphor  has  [a]D  +  11  ’45°  only,  whilst 
/^-hydroxycamphor  yields  an  almost  inactive  camphor,  [a]D  +  T3°. 

Hydroxycamphor  is  reduced  by  sodium  and  alcohol  to  camphor  glycol, 

xh-oh 

C8H14<C.(^jj-<qjj,  which  separates  from  light  petroleum  in  glistening 

flakes,  melts  at  230 — 231°,  has  [<x]D  + 12 3°  in  alcohol,  dissolves  in 
200  parts  of  cold  water,  sublimes  readily,  is  volatile  with  steam,  has  a 
slightly  bitter,  camphor-like  taste,  is  oxidised  by  chromic  acid  to 
camphorquinone  and  (?)  hydroxycamphor,  and  by  dilute  permanganate 
to  camphoric  acid.  The  phenylur ethane,  C24H2S04N2,  separates  as  a 
crystalline  powder  from  benzene  or  light  petroleum,  melts  at  161 — 163°, 
and  yields  an  odour  of  fsonitrile  when  acted  on  by  sodium  hydroxide. 
When  heated  with  dilute  sulphuric  acid,  the  glycol  loses  water,  but  is 
not  altered  by  heating  with  water  to  200°  ;  the  product  has  the  com¬ 
position  of  a  camphor,  and  contains  a  little  ordinary  camphor,  but  con¬ 
sists  chiefly  of  an  oil,  of  which  half  distilled  between  206°  and  211°  under 
724  ’6  mm.  pressure;  it  yielded  a  small  amount  of  bisulphite  compound, 
and  this,  when  heated  with  soda,  gave  an  oil  of  peppermint-like  odour. 
Hydrochloric  acid  converts  the  glycol  into  a  chlorohydrin  melting  at 
110—113°.  T.  M.  L. 

Study  of  Aminocamphor.  Alfred  Einhorn  and  Stephan 
Jahn  ( Ber .,  1902,  35,  3657 — 3668). — Ethyl  camphor ylglycinate, 
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,CH-NH-CH2-C02Et 

CfiH]4<s(IjQ  “  ,  prepared  by  heating  aminocamphor  with 

ethyl  chloroacetate,  is  a  colourless,  mobile  oil  ;  its  hydrochloride  crys¬ 
tallises  in  small  needles,  decomposes  at  188°,  and  has  a  toxic  effect 
when  introduced  intravenously  into  a  rabbit.  The  nitrosoamine  crys¬ 
tallises  from  petroleum  in  yellow  leaflets  melting  at  105°;  it  gives  the 
Liebermann  reaction. 

/  CgHjA 

Dicamphorylamine,  NHI  CH^qq  j  ,  results  from  the  interaction 

of  aminocamphor,  chloroacetic  acid,  and  anhydrous  sodium  carbonate 
on  the  water- bath  ;  it  sinters  at  160°,  decomposes  at  181  — 182°,  and 
crystallises  in  needles  from  ether  or  petroleum. 

The  compound  is  a  weak  base,  the  solutions  of  its  salts  having  an 
acid  reaction ;  it  is  not  affected  by  ferric  chloride  or  nitric  acid,  and 
has  not  been  acetylated.  The  hydrochloride  and  sulphate  crystallise 
from  alcoholic  solutions,  on  the  addition  of  alcohol,  in  needles  melting 
respectively  at  220  — 222°  and  212°;  the  picrate  forms  yellow  leaflets 
melting  at  185c. 

/ 

The  nitrosoamine,  NON!  CH\^q  J  ,  crystallises  from  alcohol  in 

needles  and  melts  at  190°;  the  product  of  the  action  of  phenyl- 
hydrazine  could  not  be  crystallised. 

Diborneolamine  (di- 1  :  1  -hydroxycamphanylamine), 

nh(oh<££  oh); 

produced  by  reducing  the  preceding  base  with  alcohol  and  sodium, 
crystallises  from  petroleum  in  needles  sintering  at  195°  and  melting 
at  197°;  it  volatilises  without  decomposition,  and  yields  a  sulphate 
and  a  nitrosoamine  which  crystallise  in  needles. 

Dicamphene\s>opyrazine ,  C20H28N2,  is  a  bye-product  of  the  condens¬ 
ation  of  aminocamphor  and  its  hydrochloride  at  220 — 230°  ;  the  chief 
product  of  this  reaction  is  the  isomeric  dicamphenepyrazine,  camphor 
and  camphorquinone  being  simultaneously  formed.  The  new  com¬ 
pound,  separated  from  its  isomeride  by  fractional  crystallisation  from 
acetone,  forms  well-defined,  bitetragonal  prisms  with  pyramidal 
terminations,  melts  at  202 — 203°,  and  volatilises  at  higher  tempera¬ 
tures  without  decomposition  ;  it  is  a  very  stable  substance  and  is  not 
affected  by  acid  chlorides,  oxidising  agents,  concentrated  sulphuric 
acid,  piperidine,  or  alcoholic  potassium  hydroxide.  The  picrate , 
C2oH2gN2,06H307N3  crystallises  from  alcohol  in  yellow  needles 
melting  at  203° ;  the  mercurichloride,  C20H26lSr2,HgCl2,  is  a  white, 
curdy  precipitate,  crystallising  from  alcohol  in  needles  melting  at 
236°.  Duden  and  Pritzkow  (Abstr.,  1899,  i,  779)  found  that  dicam- 
phenepyrazine  forms  the  double  salt  C20H2gN2,2Hg(Jl2. 

Dicamphene\%op>yrazine  methiodide,  C20H28N2,MeI,  dissolves  in  water 
to  a  colourless  solution,  but  crystallises  therefrom  in  yellow  needles 
decomposing  into  its  generators  above  260°.  G.  T.  M. 

Camphonitrophenol.  Giacomo  Ponzio  ( Gazzetta ,  1902,  32,  ii, 
34 — 36). — A  readier  method  for  the  preparation  of  camphonitrophenol 
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than  that  given  by  Cazeneuve  (Abstr.,  1889,  618)  consists  in  the 
gradual  addition  of  isonitrosocamphor  to  nitric  acid  of  sp.  gr.  1  '3 T  ; 
when  the  reaction  is  over,  the  liquid  is  diluted  with  water,  rendered 
alkaline  with  ammonia,  treated  with  excess  of  calcium  chloride 
solution,  and  the  well-washed  calcium  salt  decomposed  by  means  of 
dilute  hydrochloric  acid.  The  anhydrous  compound  melts  at  223° 
(Cazeneuve  gave  220°).  T.  H.  P. 

Reactions  of  Camphorquinone.  Otto  Manasse  and  Ernst 
Samuel  ( Ber .,  1902,  35,  3829 — 3843.  Compare  Abstr.,  1898,  i,  147  ; 
1899,  i,  300;  Bredt,  Abstr.,  1902,  i,  217). — The  ketonic  acid  obtained 
by  the  action  of  sulphuric  acid  on  camphorquinone  is  not  oxidised  to 
camphoric  acid,  yields  no  formic  acid  or  carbon  dioxide  when  heated 
with  sulphuric  acid  or  carbon  dioxide,  is  stable  towards  alkalis  and 
mineral  acids,  and  is  therefore  probably  a  y-  or  S-ketonic  acid.  The 
acid  crystallises  in  rhombic  prisms  \a  :  b  :  c  =  0-9030  :  1  :  0‘4275],  melts 
at  97 — 98°,  and  distils  at  297 — 302°  with  only  slight  decomposition. 
The  methyl  ester  separates  from  methyl  alcohol  in  large,  brilliant,  mono¬ 
clinic  tablets  [a  :  b  :  c  =  2‘225  :  1  :  4-275  ;  j3  =  93°55'],  melts  at  82 — 83°, 
and  can  be  crystallised  from  much  hot  water ;  its  phenylhydrazone  crystal¬ 
lises  from  acetic  acid  and  melts  at  99 — 100°.  The  ethyl  ester  is  a  colour¬ 
less  oil  of  menthol-like  odour  and  boils  at  250°.  The  hydroxy  -acid, 
CjgHjgOg,  prepared  by  reducing  with  sodium  amalgam,  crystallises  from 
water  in  long,  silky  needles  with  1H20  and  becomes  anhydrous  when 
heated  at  80° ;  the  anhydi’ous  acid  crystallises  from  benzene  and 
melts  at  133 — 134°. 

The  fsocamphorquinone,  which  is  also  produced  by  the  action  of 
sulphuric  acid  on  camphorquinone,  was  first  regarded  as  the  enolic 
form  of  the  quinone,  was  then  shown  by  Bredt  to  contain  the  !CMe2 
group,  and  is  now  formulated  as  A1,4  (8)-terpadienol  (2)  or  (3), 

CMe<^H)0CHO>c:CMe, 

It  is  stable  when  kept  in  a  vacuum  over  sulphuric  acid,  but  when  heated 
to  50°  softens  and  liberates  pungent  fumes  of  acetic  acid  like  odour. 
It  behaves  as  a  stable  hydioxy-ketone  and  has  no  tendency  to  react  as 
a  diketone.  The  copper  salt,  (Cl0H13O2)2Cu,  is  a  green  powder  and 
soon  decomposes  in  the  air.  The  oxime  crystallises  from  benzene  or 
light  petroleum  and  melts  at  122 — 133°.  The  phenylhydrazone  crys¬ 
tallises  from  alcohol  and  melts  at  169 — 170°.  The  benzoyl  derivative 
separates  from  light  petroleum  in  large,  monoclinic  crys  als  [a  :  b  :c  = 

1  ‘325  :  1  :  0965  ;  fi  =  146°38']  and  melts  at  79°.  The  phenylurethane 
solidifies  in  needles,  has  no  sharp  melting  point,  and  is  decomposed 
by  boiling  with  alcohol.  With  o-phenylenediamine,  the  hydrox}’- 
ketone  condenses  with  elimination  of  only  one  mol.  of  water;  the 
p>roduct,  C16H20ON2,  separates  from  light  petroleum  in  colourless 
needles,  melts  at  122 — 123°,  and  gives  a  nitrosoamine  melting  at 
114°.  The  mVoso-compound  (nitrite)  is  a  white  powder  and  melts 
and  decomposes  at  142 — 143°.  The  hydrobromide,  C]0H15O2Br,  crys¬ 
tallises  from  acetic  acid  in  large  tablets,  melts  and  decomposes  at 
163°,  and  is  resolved  into  its  components  by  cold  water.  The 
hydrochloride,  prepared  by  covering  the  hydroxy  ketone  with  concen- 
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trated  hydrochloric  acid,  melts  and  decomposes  at  130 — 133°  and  is 
as  unstable  as  the  hydrobromide. 

The  acid,  C7H1203,  prepared  by  boiling  the  acid  with  dilute  sulph- 
uric/acid,  is  not  identical  with  Dieekmann’s  /3-hydroxy-a-methylc?yc£o- 
pentanecarboxylic  acid  (Abstr.,  1901,  i,  539)  or  with  his  /3-hydroxy- 
y-methylCT/cZopentanecarboxylie  acid  ;  it  is  oxidised  to  succinic  acid, 
and  a  ketonic  acid  could  not  be  obtained  by  oxidising  the  methyl  ester  ; 
it  distils  with  formation  of  a  small  amount  of  unsaturated  acid 
at  255 — 260°.  The  silver  salt,  C7H110,Ag,  crystallises  in  small 
needles.  '  T.  M.  L. 

The  Essence  of  the  Wood  of  Atlas  Cedar.  Emilien  Grimal 
( Compt .  rend.,  1902,  135,  582 — 583). — The  oil  obtained  from 
Cedrus  Atlantica  and  Cedrus  Libani  with  steam  was  distilled  under 
16  mm.  pressure,  and  six  fractions  were  collected  between  50°  and 
175°.  The  first  fraction  was  redistilled  under  the  ordinary  pressure  ; 
the  most  volatile  part  of  it  contained  ordinary  acetone,  but  between 
180°  and  215°  an  oil  was  obtained  which  possessed  exactly  the  odour 
of  the  original  essence,  and  contained  a  ketone  of  the  formula 
C9H140.  This  ketone  gave  a  semicarbazone,  C10H17ON3,  which  melted 
at  159 — 160°  j  its  oxime  was  not  obtained  in  the  solid  form,  but  when 
treated  with  hydroxylamine  hydrochloride,  and  then  with  bromine,  it 
gave  crystals  of  a  brominated  oxime,  O0H15ONBr2,  which  melted  at 
132—133°. 

The  second  fraction  of  the  original  distillation  gave  an  oil  which 
boiled  between  271°  and  276°  under  the  ordinary  pressure,  and  has 
been  identified  as  the  sesquiterpene  eadinene,  CJ5H24  (Wallach,  Abstr., 
1887,595). 

The  fifth  fraction,  when  distilled  under  the  ordinary  pressure,  gave 
a  thick  oil  between  291°  and  295°,  which  appears  to  contain  several 
sesquiterpenic  alcohols.  J.  McC. 

Chinese  Anise  Oil.  E.  Tardy  ( Bull .  Soc.  chim.,  1902,  27, 
[iii],  990 — 994). — This  oil,  when  freed  from  most  of  its  anethole  by 
exposure  to  a  low  temperature,  has  [a]  —  3°15'  and  was  found  to 

contain  anisaldehyde  and  anisic  acid,  quinol  ethyl  ether,  ymnethoxy- 
phenyiacetone,  cZ-pinene,  Z-phellandrene,  anethole,  estragol,  terpilenol,  a 
lsevorotatory  sesquiterpene  which  boils  between  270°  and  275°  and  has 
[a]D  -5°,  and  a  small  amount  of  a  colourless,  crystalline  substance 
having  the  composition  C20H22O3,  but  no  safrole  (compare  Oswald, 
Abstr.,  1891,  i,  957).  The  largest  fractions  of  the  oil  were  obtained 
between  174°  and  180°  (Z-phellandrene)  and  220°  and  230°  (anethole, 
estragol,  and  terpilenol).  T.  A.  H. 

Japanese  Anise  Oil.  E.  Tardy  (Bull.  Soc.  chim.,  1902,  27, 
[iii],  987 — 990.  Compare  Eykmann,  Abstr.,  1885,  95). — This  oil, 
prepared  by  extraction  of  the  seeds  of  Illicium  religiosum  with  light 
petroleum  has  [a]D  - 150°.  It  contains  eugenol,  cineol,  safrole, 
borneol  (1),  and  a  small  quantity  of  a  substance  giving  anisic  acid 
when  oxidised  with  potassium  permanganate,  possibly  anethole  or 
estragol.  There  are  also  present  small  quantities  of  palmitic  and  other 
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fatty  acids,  but  no  aldehydes  or  esters.  Eykmann’s  shikimene  is 
shown  to  be  a  slightly  optically  active  mixture  of  at  least  two  terpenes, 
one  of  which  furnishes  terpilene  hydrobromide  with  bromine  and  is 
probably  a  terpane.  T.  A.  H. 

Methyl  Methylanthranilate  in  the  Vegetable  Organism. 

Eugene  Charabot  (Compt.  rend.,  1902,  135,  580 — 582). — The  oil 
obtained  from  the  leaves  of  Citrus  madurensis  by  distillation  with 
steam  possesses  a  sweet  odour  and  has  au  +  6°40'  in  a  100  mm.  tube. 
Its  saponification  coefficient  is  160,  but  after  treatment  with  acetic 
anhydride  this  coefficient  becomes  much  smaller.  When  treated  with 
sulphuric  acid,  it  gives  about  50  per  cent,  of  methyl  methylanthranil¬ 
ate,  C9Hn02hT,  in  the  form  of  crystals  which  melt  at  19°.  The 
compound  was  identified  by  converting  it  into  methylanthranilic  acid 
and  its  acetyl  derivative.  .  J.  McC. 

Oil  of  Bitter  Fennel.  E.  Tardy  (Bull.  Soc.  chim.,  1902,  27r 
[iii],  994 — 997.  Compare  Abstr.,  1897,  i,  578). — A  specimen  of  this 
oil  from  Algeria  had  an  amber-like  colour,  an  odour  recalling  those  of 
camphor  and  of  turpentine,  sp.  gr.  0‘991,  and  [a]D  +62°16'.  It 
contained c7-pinene,phellandrene,fenchone,  estragol  (about  10  per  cent.), 
anethole  in  small  quantity,  a  sesquiterpene  which  boiled  between 
175°  and  180°  under  30  mm.  pressure  and  had  [a]D  — 2°40',  and  a 
diterpene  which  boiled  at  215°  under  the  same  pressure  and  had 
[a]D  + 10°20\ 

A  specimen  of  Galician  oil  ’  was  colourless,  had  a  camphor-like 
odour,  [a]D  +  39°52',  and  when  cooled  to  —18°  deposited  colourless 
crystals.  It  contained  a  d-camphane,  d-pliellandrene,  fenchone  (in 
large  quantity),  a  minute  proportion  of  estragol,  and  only  traces  of 
anethole.  It  is  supposed  that  the  anethole  had  been  fraudulently  re¬ 
moved.  The  lower  proportion  of  estragol  in  the  Galician  oil  is  regarded 
as  due  to  climatic  influences.  T.  A.  H. 

Ethereal  Oil  of  Gardenia.  E.  Parone  ( Chem .  Cenlr.,  1902,  ii, 
703 — 701;  from  Boll.  Chim.  Farm.,  41,  489 — 498). — Oil  of  gardenia 
is  a  clear,  yellowish  liquid  which  gradually  decomposes  when  heated 
for  a  long  time  at  200°  and  boils  with  partial  decomposition  at  204°  ;  it 
is  readily  soluble  in  alcohol  or  ether  and  has  [a]D  +  1-47°  at  20°  (50 
mm.  tube).  In  the  various  fractions  obtained  by  distilling  the  oil 
under  12 — 15  mm.  pressure,  benzyl  acetate,  styrene  acetate,  linalool, 
linalyl  acetate,  terpineol,  and  methyl  anthranilate  were  detected. 
Benzoic  acid  is  probably  also  present  as  an  ester  together  with  other 
compounds  which  were  not  determined.  Benzyl  acetate  is  the  main 
component  of  the  oil,  which  owes  its  odour,  however,  to  the  presence  of 
styrene  acetate,  C6H5*CHMe*OAc.  The  latter  was  prepared  by 
synthetical  methods;  it  boils  and  decomposes  at  about  215°  and  has 
a  sp.  gr.  1-058  at  16°.  E.  W.  W. 

German  Oil  of  Rue  and  the  Transformation  of  Methylnonyl- 
ketoxime.  J.  Houben  (Ber.,  1902,  35,  3587 — 3592). — The  oil 
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liad  a  slight  fluorescence,  which  was  probably  caused  by  traces  of  a 
basic  nitrogenous  substance  which  could  be  extracted  with  acids  ;  soda 
removed  a  small  amount  of  free  fatty  acid,  probably  consisting  of 
octoic  acid  (b.  p.  236 — 238°).  One  per  cent,  of  a  phenolic  substance 
melting  at  155 — 156°  (compare  Thoms,  Ber.  deut.  pharm.  Ges.,  1901, 
11,  3)  was  isolated,  as  well  as  71  per  cent,  of  methyl  nonyl  ketone  and 
2 '4  per  cent,  of  methyl  heptyl  ketone. 

Methyl  heptyl  ketone  boils  at  194 — 196°  under  atmospheric  and 
at  80 — 82°  under  15  mm.  pressure  (compare  Soden  and  Henle, 
Abstr.,  1901,  i,  396)  ;  on  reduction  with  sodium  in  aqueous  ether,  it 
yields  methylheptylcarbinol ,  which  boils  at  193 — 194°  under  atmospheric 
and  at  90 — 91°  under  12  mm.  pressure.  Dimethyl  heptylcarbinol, 
CyHjg’CMe^OH,  synthesised  from  methyl  heptyl  ketone  and  mag¬ 
nesium  methiodide,  boils  at  96 — 98°  under  13  5  mm.  pressure  and  does 
not  solidify  at  —  15°. 

Methyl  nonyl  ketone  melts  at  13°,  boils  at  228 — 230°  under  atmo¬ 
spheric,  at  118°  under  18  mm.,  and  at  120°  under  20  mm.  pressure;  it 
has  a  sp.  gr.  0  8295  at  15°,  0‘8263  at  20°  (compare  Thoms  and  Soden 
and  Henle,  loc.  cit.). 

On  reduction  with  sodium,  methylnonylcarbinol  and  methylnonyl- 
carbinolpinacone  are  obtained;  the  carbinol  boils  at  115°  under  10  mm. 
and  at  120°  under  14  mm.  pressure,  and  its  acetate  at  122°  under  11 
mm.  pressure ;  the  pinacone ,  C22H4602,  is  solid  at  the  ordinary 
temperature  and  boils  at  215°  under  10  mm.  pressure.  Dimethylnonyl- 
carbinol,  obtained  by  the  Grignard  reaction,  boils  at  117 — 118°  under 
12 ‘5  mm.  pressure. 

Thoms,  working  with  methylnonylketoxime,  has  confirmed  Hantzsch’s 
law  for  the  transformation  of  ketoximes,  by  which  the  alkyl  radicle 
of  greater  molecular  weight  changes  place  with  the  hydroxyl  group 
of  the  fsonitroso-group  ;  the  author,  however,  finds  that  with  con¬ 
centrated  sulphuric  acid  methylnonylketoxime  yields  at  least  30 
per  cent,  of  decomethylamide,  a  fact  quite  out  of  accord  with 
Hantzsch’s  view.  W.  A.  H. 

Colouring  Matter  of  the  Red  Grape.  II.  Livio  Sostegni 
( Gazzetta ,  1902,  32,  ii,  17 — 19.  Compare  Abstr.,  1898,  i,  331). — On 
treating  the  red  colouring  matter  previously  described  (loc.  cit.)  with 
potassium  hydroxide,  either  in  the  fused  state  or  in  30  per  cent, 
solution,  the  principal  product  obtained  is  protocatechuic  acid,  small 
quantities  of  catechol  and  another  phenol,  probably  hydroxyquinol, 
also  being  formed. 

The  acetyl  derivative  of  the  colouring  matter,  C19H909Ac5,  deposited 
after  a  year  from  a  concentrated  acetic  acid  solution  of  the  substance, 
is  a  bright  red,  crystalline  powder,  slightly  soluble  in  alcohol  and  more 
so  in  solutions  of  the  alkalis,  to  which  it  imparts  a  dark  red  coloration. 
The  benzoyl  compound,  C19H0O8Bz5,  prepared  by  the  action  of  sodium 
hydroxide  and  benzoyl  chloride  on  the  potassium  compound  (loc.  cit.),  is 
an  amorphous  substance  soluble  in  alcohol. 

The  author  regards  the  colouring  matter  as  a  kind  of  tannin  derived 
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from  protocatechuic  acid  and  ascribes  it  to  the  following  formula  : 
C6H3(0H)2-C0-0*C6H3(0H)-0*C6H3(0H)2.  T.  H.  P. 

Benzidine-blue  and  some  Reactions  of  Benzidine.  G. 
Saget  ( Chem .  Centr.,  1902,  ii,  897 — 898  ;  from  Mon.  Scient.,  [iv],  16, 
ii,  655 — 656). — When  a  cold  aqueous  solution  of  potassium  perman¬ 
ganate  is  added  to  a  cold  aqueous  solution  of  benzidine  hydrochloride, 
a  blue  precipitate  is  formed  which  becomes  darker  as  the 
addition  of  the  permanganate  proceeds,  until  it  finally  attains  a  deep 
indigo-blue  colour  The  precipitate  is  not  quite  insoluble  in  water, 
and  is  decomposed  by  the  addition  of  more  permanganate.  The  re¬ 
action  does  not  take  place  in  presence  of  hydrochloric  acid.  Sulphuric 
acid  throws  down  a  white  precipitate  of  benzidine  sulphate  from  a 
solution  of  the  hydrochloride,  and  this,  when  treated  with  potassium 
permanganate,  becomes  yellow.  By  the  action  of  finely  divided 
manganese  dioxide  on  an  excess  of  benzidine  hydrochloride  and  a  small 
quantity  of  water,  a  dark  blue  precipitate  is  formed  which  is  very 
sparingly  soluble  in  cold  water  and  is  decomposed  by  hydrochloric 
acid,  ammonia,  or  sodium  carbonate,  or  by  heating  with  water  at  65°. 

E.  W.  W. 


A  Derivative  of  Hydrogen  Peroxide  [Dinap hthapyranol]. 
Robert  Fosse  ( Compt .  rend.,  1902,  135,  530 — 533). — Dinaphtha- 
pyranol  (Abstr.,  1902,  i,  689)  is  reduced  by  zinc  powder  to  colourless 
bis-dinaphthapyryl  (bis-dinaphthaxanthene),  identical  with  that  ob¬ 
tained  in  the  same  way  from  dinaphthapyryloxonium.  The  dinaphtha- 
pyranol,  dissolved  in  acetic  acid,  oxidises  alcohol  with  formation  of 
aldehyde  and  dinaphtha pyran,  oxidises  pyrogallol,  and  liberates  the 
whole  of  the  iodine  from  potassium  iodide.  These  facts  show  that  the 
dinaphthapyranol  is  not  an  alcohol  but  a  derivative  of  hydrogen  per- 


/C  H  \ 

oxide  of  the  constitution  CHI'  p1Q  M  6yOOH,  one  of  the  oxygen  atoms 

^10  ^6 

being  quadrivalent.  C.  H.  B. 


Synthesis  of  Benzopyrone.  E.  Rap  ( Gazzetta ,  1902,  32,  ii, 
53 — 57). — Owing  to  the  appearance  of  papers  on  this  subject  by  Ruhe- 
mann  with  various  other  authors,  the  author  gives  the  incomplete 
results  of  a  continuation  of  his  previous  work  (see  Abstr.,  1896,  i,  303). 

The  condensation  of  sodium  phenoxide  with  ethyl  chlorofumarate 
yields  a  substance  boiling  at  142 — 1435°  under  5  mm.  pressure,  and 
on  hydrolysis  with  barium  hydroxide  giving  rise  to  an  acid  separating 
from  water  in  small  crystals  melting  at  211°.  These  compounds  are 
considered  by  the  author  to  be  identical  with  Ruhemann’s  ethyl 
phenoxyfumarate,  boiling  at  183 — 184°  under  14  mm.  pressure,  and 
the  corresponding  acid  melting  at  215°  (see  Trans.,  1900,  77,  1121). 

T.  H.  P. 

Nitropyromucic  Acid  and  its  Ethyl  Ester.  Dinitrofurfuran. 
R.  Marquis  (Compt.  rend.,  1902,  135,  505 — 507). — By  the  nitra¬ 
tion  of  ethyl  pyromucate  by  the  method  previously  described  for  fur- 
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furan  (Abstr.,  1901,  i,  222),  a  yellow  liquid  is  formed,  which,  on  treat¬ 
ment  with  pyridine,  gives  yellow  crystals  of  ethyl  nitropyromucate 
which  melt  at  101°.  When  saponified,  by  heating  with  water  at  180°, 
nitropyromucic  acid  is  formed.  This  contains  the  nitro-group  either 
in  the  3-  or  4-position,  and,  since  it  is  identical  with  the  nitropyro¬ 
mucic  acid  described  by  Hill  and  White  (Abstr.,  1902,  i,  388),  they 
are  incorrect  in  stating  that  their  compound  contains  the  nitro-group 
in  the  5 -position. 

3-Nitrofurfuran,  on  nitration,  gives  a  dinitrofurfuran  identical  with 
the  compound  obtained  by  Hill  and  White  ( loc .  cit.),  and  the  constitu¬ 
tion  given  by  them  must  be  modified  so  as  to  account  for  the  presence 
of  one  nitro-group  in  the  3-position.  J.  McC. 

Thionaphthen  contained  in  Brown-Coal  Tar.  Johannes 
Boes  ( Chem .  Cento.,  1902,  ii,  804  ;  from  Apoth.-Zeii.,  17,  565). — Thio¬ 
naphthen  has  been  isolated  from  the  fraction  of  brown-coal  tar 
boiling  at  215 — 225°  by  precipitation  as  the  picric  acid  compound. 
The  purified  thionaphthen  melts  at  30 — 31°,  combines  with  bromine 
in  the  cold,  and  readily  forms  bromo-derivatives. 

Peat  tar  and  American  crude  petroleum  do  not  contain  thionaph¬ 
then.  E.  W.  W. 

Acyl  Derivatives  of  Cinchona  Alkaloids.  Vereinigte  Chinin- 
fabriken  Zimmer  &  Co.  (D.R.-P.  131723).— The  acyl  derivatives  of 
the  cinchona  alkaloids  are  prepared  by  the  action  of  the  phenyl  esters 
of  the  organic  acids  on  these  bases.  The  reaction  is  conveniently 
effected  in  benzene  solution,  and  the  phenol  set  free  is  separated  from 
the  acyl  compound  by  shaking  the  product  with  dilute  sodium 
hydroxide  solution. 

Anisy l quinine,  CgQHggONg'O'CO’CgH^OMe,  forms  white  needles 
melting  at  87 — 88°. 

Salicylquinidine  and  salicylquinine  may  also  be  isolated  by  this 
process  providing  that  very  dilute  sodium  hydroxide  solution  is 
employed  in  extracting  the  phenol.  G.  T.  M. 

Rotatory  Power  of  Cocaine  Hydrochloride.  Henri  Imbert 
{Bull.  Soc.  chim .,  1902,  27,  [iii],  985 — 987.  Compare  Antrick,  Abstr., 
1887,  506,  and  Herissey,  Abstr.,  1898,  i,  498). — Determinations  of  the 
specific  rotatory  power  of  cocaine  hydrochloride  in  aqueous  solution  at 
17°  show  that  for  concentrations  (c)  between  2  and  20  per  cent,  this 
constant  can  be  calculated  from  the  formula  [a]D  -  (71’5776  — 
0’3788c).  In  water-alcohol  solution,  the  specific  rotatory  power  for 
concentrations  (c)  between  2  and  8  per  cent,  is  given  by  the  expression 
[a]D- (68-77  -0-225c).  When  the  alcohol  employed  contains  less 
than  35  per  cent,  of  water,  the  specific  rotatory  power  of  the  salt 
becomes  constant  and  equal  to  —  67*5°.  T.  A.  H. 

Alkaloids  of  Calumba  Root  (Jateorrhiza  Columba  syn. 
Cocculus  Palmatus.  Johannes  Gadamer  [Arch.  Pharm.,  1902, 
240,  450 — 453). — In  view  of  Gordin’s  statement  (Abstr.,  1902,  ii, 
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368)  that  Cocculus  palmatus  contains  no  berberine,  a  preliminary 
examination  of  Radix  Calumba  has  been  made.  It  is  found  that :  (1) 
Calumba  root  contains  at  least  two  alkaloids  which  resemble 
berberine,  but  are  not  identical  with  it.  (2)  These  alkaloids  are 
yellow  ;  when  reduced,  they  yield  colourless  hydro-compounds,  which 
can  be  extracted  with  ether,  unlike  the  parent  substances.  (3) 
Berberine  itself  is  probably  not  contained  in  the  root.  (4)  The 
alkaloids,  like  berberine,  are  probably  quaternary  bases,  and  the 
hydro-compounds  which  they  yield  when  reduced  are  probably  tertiary 
bases.  C.  F.  B. 


Scopolamine  and  Scopoline.  Ernst  Schmidt  (Chem.  Centr., 
1902,  ii,  844 — 845 ;  from  Apoth.-Zeit.,  17,  592 — 593.  Compare 
Abstr.,  1898,  i,  499). — When  scopoline,  C8H1302N,  is  heated  with 
four  times  its  weight  of  hydriodic  acid  of  sp.  gr.  1*9  and  a 
small  quantity  of  red  phosphorus  at  150°,  hydriodoscopoline 
hydriodide,  C8Hu02NI,HI,  is  formed ;  by  the  action  of  the  same 
reagents  at  190°,  however,  the  base  hydroscopohdine,  C8H15N,  is 
obtained  together  with  methylamine  and  a  liquid  hydrocarbon  which 
has  the  odour  of  petroleum.  The  hydriodide  separates  from  water  in 
colourless  crystals,  and  is  only  sparingly  soluble  in  cold  water. 
Hydrobromoscopoline  hydrobromide,  C8H1402NBr,HBr,  prepared  by 
heating  scopoline  for  six  hours  at  130°  with  four  times  its  weight  of 
a  solution  of  hydrobromic  acid  saturated  at  0°,  crystallises  from 
water  or  dilute  alcohol  in  colourless,  columnar  crystals  or  plates,  melts 
at  202°,  and  is  rather  sparingly  soluble  in  water  or  alcohol.  The 
aurichloride  of  the  diacetyl  derivative,  C8H12NBr(OAc)2,HAuCl4, 
crystallises  from  alcohol  in  golden-yellow  plates,  and  melts  at  187°. 
When  hydrobromoscopoline  is  reduced  with  zinc  and  sulphuric  acid, 
a  compound  is  formed  which  also  yields  a  diacetyl  derivative.  The 
aurichloride  of  the  latter,  C8H13N(OAe)2,HAuCl4,  crystallises  from 
alcohol  in  leaflets  and  melts  at  185°. 

The  benzoyl  derivative  of  the  reduction  product  of  hydrobromo¬ 
scopoline  forms  an  aurichloride,  C8H13N(OBz)2,HAuCl4,  which 
crystallises  from  alcohol  in  transparent,  nodular  masses  and  melts 
at  200—201°. 


Hydroxylamine,  phenylhydrazine,  semicarbazide,  &c.,  do  not  react 
with  scopoline. 

From  the  foregoing  reactions,  it  is  evident  that  scopoline  must 


contain  a 


group 


which,  by  the  action  of  hydrobromic  or 


hydriodic  acid,  is  converted  into  the  group 


HOC- 
BrC— ' 


E.  W.  W. 


Action  of  Sulphuryl  Chloride  on  Pyrrole.  II.  Girolamo 
Mazzara  ( Gazzetta ,  1902,  32,  ii,  28 — 33.  Compare  Abstr.,  1902,  i, 
820). — The  action  of  excess  of  sulpburyl  chloride  on  an  ethereal  solu¬ 
tion  of  pyrrole  at  0°  gives  an  almost  theoretical  yield  of  the  penta- 
chloropyrrole  obtained  by  Anschutz  and  Schroeter  (Abstr.,  1897,  i, 
367).  As  obtained  by  the  author,  this  compound  boils  at  209°  under 

e  2 
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the  ordinary  pressure  and  at  142°  under  15  mm.  pressure  ;  it  gives  the 
normal  molecular  weight  in  freezing  benzene.  The  action  of  water, 
especially  when  hot,  yields  dichloromaleimide.  The  same  pentachloro- 
pyrrole  is  obtained  by  the  action  of  sulphuryl  chloride  on  an  ethereal 
solution  of  tetrachloropyrrole. 

The  author  regards  the  formation  of  dichloro-  or  dibromo  maleimide 
by  the  action  of  hypochlorites  or  hypobromites  on  pyrrole,  tetrachloro-, 
or  tetrabromo-pyrrole  not  as  direct  oxidation  processes,  but  as  due  to 
the  intermediate  formation  of  a  pentahalogenated  pyrrole,  which  is  then 
decomposed  by  water,  yielding  the  di-substituted  maleimide. 

T.  H.  P. 

Action  of  Phosphorus  Pentachloride  on  1-Alkylpyridones 
and  1-Alkylquinolones.  IV.  Otto  Fischer  (Ber.,  1902,  35, 
3674 — 3683.  See  Abstr.,  1899,  i,  635). — [With  Theodor  Merl.]-— 
2-p -  Methoxyanilinopyridine,  obtained  when  2-chloropyridine,  j9-anisidine, 
and  zinc  chloride  are  heated  in  a  sealed  tube  for  five  hours  at 
220 — 230°,  crystallises  from  light  petroleum  in  small  leaflets,  melts  at 
85°,  and  gives  a  violet  coloration  with  sulphuric  acid.  The  aurichloride 
crystallises  in  red  prisms  melting  at  150°,  the  platinichloride  is  a 
canary-yellow,  microcrystalline  powder  which  melts  at  188°,  and  the 
mer aurichloride  crystallises  in  needles  and  is  soluble  in  hydrochloric 
acid.  2-o-Methoxyanilinopyridine  crystallises  from  light  petroleum 
in  flat  plates  melting  at  63 — 64°,  2-p -ethoxy  anilinopyridine  from 
alcohol  in  colourless  needles  melting  at  94°,  2-a -naphthylaminopyridine 
crystallises  from  alcohol  in  colourless  needles  melting  at  115°,  and  the 
corresponding  (3- compound  in  white  leaflets  melting  at  133°.  o-  and 
^-Aminobenzoic  acids,  when  condensed  under  similar  conditions, 
evolve  carbon  dioxide  and  yield  2-anilinopyridine.  Di-2-pyridyl-o- 
phenylenediamine  crystallises  from  alcohol  in  small,  white  leaflets,  melts 
at  166 — 167°,  and  forms  a  crystalline  platinichloride  and  a  dinitroso- 
amine,  which  crystallises  in  bright  yellow  prisms  and  melts  at  136°. 
Di-2-pyridyl-Tp-phenylenediamine  crystallises  in  white  needles,  melts  at 
200 — 201°,  and  forms  a  yellow,  crystalline  platinichloride  and  auri¬ 
chloride.  The  corresponding  meta-derivative  was  obtained  in  slender 
white  needles  melting  at  160°. 

1-Methylthiopyridone  methiodide,  C5NH4Me!SMeI,  obtained  as  a  mass 
of  yellow  needles  when  methyl  iodide  is  added  to  l-methylthiopyridone, 
melts  at  156°,  and,  when  treated  with  sodium  hydroxide,  yields  methyl 
mercaptan.  The  corresponding  ethiodide  was  obtained  as  a  yellow  oil, 
which  solidified  when  rubbed.  1  -Methylthioquinolone  methiodide  separ¬ 
ates  from  alcohol  in  compact,  yellow  crystals  and  melts  at  189°;  the 
allyl  iodide  crystallises  in  orange-yellow  prisms  and  melts  and  decom¬ 
poses  at  about  180°. 

[With  P.  Dreverhoff.] — 1  :  8-Dimethylquinolone,  when  heated  with 
phosphorus  pentachloride,  yields  2-chloro-8-methylquinoline,  which  crys¬ 
tallises  in  colourless  needles,  melts  at  61°,  and  boils  at  286°  under  734  mm. 
pressure.  The  hydrochloride  crystallises  inlongneedles,  the  sulphate  isonly 
slightly  soluble  in  water,  the  platinichloride  crystallises  in  long,  yellow 
needles,  the  aurichloride  in  orange-yellow  needles,  the  mercurichloride 
\yas  obtained  as  a  flocculent  precipitate,  and  the  picrate  crystallises  in 
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long,  yellow  needles.  2- Amino-8~methyl  quinoline,  obtained  by  heating 
the  chloro-compound  with  ammonio-zinc  chloride,  crystallises  from 
water  in  bright  yellow,  felted  needles.  When  the  ehloro-compound  is 
nitrated,  a  2-chloronitro-8-methylquinoline  is  obtained  ;  this  crystallises 
in  yellow,  laminated  prisms  melting  at  232°,  and,  when  reduced,  yields 
the  corresponding  a/m'wo-compound  which  crystallises  from  light 
petroleum  in  light  yellow  prisms  and  melts  at  148°. 

[WithR.  Berckhemer  and  J.  Ulbrtcht.] — - S-Methoxy-l-methylquin - 
oline  crystallises  from  alcohol  in  colourless,  iridescent  plates,  melts  at 
70°,  and,  when  treated  with  phosphorus  pentachloride,  yields  2 -chloro- 
8-methoxyquinoline,  which  crystallises  in  colourless  plates  and  melts  at 
82°.  The  hydrochloride  crystallises  in  colourless  needles,  the  mercuri- 
ohloride  in  voluminous,  felted  needles,  and  the  platinichloride  forms 
compact,  golden-yellow  crystals. 

2- Amino-8-methoxy quinoline  crystallises  in  silvery,  colourless,  small 
needles,  melts  at  156°,  and  forms  an  aurichloride  which  crystallises  in 
red-brown  needles.  2-Methylamino-8-methoxyquinoline  crystallises  from 
light  petroleum  in  colourless,  silvery  prisms  melting  at  151°  and  forms 
a  crystalline  nitrosoamine  which  melts  at  180°.  2-Thiol-8-methoxy- 
quinoline  crystallises  from  alcohol  in  beautiful,  yellow  prisms,  melts  at 
211°,  and  forms  a  crystalline  mercurichloride. 

2-Chloro-Q~bromoquinoline  crystallises  in  small,  white  needles,  and 
melts  at  159 — 160°.  Q-Bromo-2-thiolquinoline  melts  at  252°.  6-Chloro- 

1- methyl-2-quinolone  crystallises  in  clusters  of  needles,  melts  at  150°, 

and  reacts  with  phosphorus  pentasulphide,  forming  8~chloro-2~thioU 
methylquinolone,  which  crystallises  in  greenish  needles  melting  at 
184°,  and  yields  additive  compounds  with  alkyl  iodides.  2  :  6 -Dichloro- 
quinoline,  crystallises  in  slender,  white  needles,  melts  at  156°,  and  is 
feebly  basic  ;  the  corresponding  6-chloro-2-aminoquinoline  crystallises  in 
white  needles,  melts  at  152°,  and  forms  an  aurichloride  which  crystallises 
in  golden-yellow  needles.  1-Chloro-\-methyl-2-quinolone  crystallises  in 
short,  white  needles  melting  at  139 — 140°,  and  2  :  7 -dichloroquinoline  in 
colourless,  felted  needles  melting  at  98 — 99°.  R.  H.  P. 

Condensation  of  Isatic  Acid  to  Cinchonic  Acid  and  its 
Derivatives.  Wilhelm  Pfitzinger  ( J .  pr.  Chem. ,  1902,  [ii],  66, 
263 — 264.  Compare  Abstr.,  1898,  i,  207). — Isatic  acid  condenses  with 
acetaldoxime  in  presence  of  potassium  to  form  cinchonic  acid  and 
the  oxime  of  isatic  acid.  With  rsonitrosoacetone,  isatic  acid  forms  the 
oxime  of  a-aldehydocinchonic  acid,  which  crystallises  in  greyish-yellow 
leaflets  and  melts  at  251°.  With  acetyl  chloride,  the  oxime  forms  an 
acetate  which  melts  at  195°  and  decomposes  into  acetic  acid  and  2 -cyano- 
cinchonic  acid.  2-Cyanocinchonic  acid  crystallises  in  long  needles, 
melts  at  226°,  and  is  easily  hydrolysed  to  quinoline-2  :  4-dicarboxylic 
acid. 

o-Aminobenzaldehyde  condenses  with  isonitrosoacetone  to  form  the 
oxime  of  2-aldehydoquinoline,  which  crystallises  in  delicate,  white 
needles,  melts  at  189°,  is  acetylated  by  acetic  anhydride,  and  yields 

2- cyanoquinoline  melting  at  93°.  G.  Y. 
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Interaction  of  Kairoline  with  Esters  of  Iodoacetic  Acid. 
Edgar  Wedekind  and  Robert  Oechslen  ( Ber .,  1902,  35, 
3580 — 3586.  Compare  Abstr.,  1902,  i,  277). — Kairoline  interacts 
at  the  ordinary  temperature  with  ethyl  iodoacetate,  giving  ethyl 
kairoliniumiodoacetate,  C9H10NMeI*CH2*CO2Et,  along  with 
kairoline  hydriodide  and  methiodide ;  with  methyl  iodoacetate, 
methyl  kairoliniumiodoacetate  is  obtained  with  the  same  bye- 
products.  The  kairoline  hydriodide  is  probably  formed  by  the 
elimination  of  hydrogen  iodide  from  two  mols.  of  the  iodoacetic  ester, 
a  maleic  or  fumaric  ester  being  produced  ;  the  methiodide  may  be 
produced  by  double  dissociation  (compare  Abstr.,  1902,  i,  392),  or 
more  probably  by  a  stereochemical  change. 

Kairoline  hydriodide  forms  monoclinic  crystals  [a :  b :  c  = 
1T023  :  1  : U3274  ;  /3  =  71053']  and  kairoline  methiodide  orthorhombic 
prisms  | 'a:b:c  =  0-8386  : 1  :  0-5319].  W,  A.  D. 

Dinitrocarbazolesulphonic  Acid.  Ernst  Wirth  &  Heinrich 
Schott  (D.R.-P.  128854). — Dinitrocarbazolesulphonic  acid ,  prepared  by 
the  prolonged  action  of  excess  of  concentrated  sulphuric  acid  on 
dinitrocarbazole  (Abstr.,'  1902,  i,  495)  at  95 — 100°,  is  separated 
from  the  disulphonic  acid  by  diluting  the  product  until  it  has  a  sp.  gr. 
of  1‘3 — 1-4.  Under  these  conditions,  the  monosulphonic  acid  is 
completely  precipitated,  whilst  the  disulphonic  acid  remains  in 
solution.  The  former  is  dissolved  in  hot  water  and  precipitated  from 
the  solution  in  the  form  of  its  sodium  salt  by  the  addition  of  excess 
of  sodium  chloride.  This  sulphonation  apparently  leads  to  the 
formation  of  two  monosulphonic  acids,  one  of  which,  the  a-acid,  has 
been  purified  by  taking  advantage  of  the  sparing  solubility  of  its 
alkali,  calcium,  and  ammonium  salts.  G.  T.  M. 

4-Nitro-?7i-phenylenediamine.  Aktien-Gesellschaft  fur  Anilin- 
Eabrikation  (D.R.-P.  130438). — j»-Uitroaniline-3-sulphouic  acid,  when 
heated  with  25  per  cent,  ammonia  solution  at  170 — 180°,  yields 
4-nitro-m-phenylenediamine  (m.  p.  161°).  G.  T.  M. 

Phenylhydrazides  of  Organic  Acids.  Carl  BOlow  (Ber., 
1902,  35,  3684 — 3691). — Ethyl  phenylhydrazino-oxalate  can  be  separ¬ 
ated  from  oxalyldiphenylhydrazide  by  extraction  by  hot  water  ;  it  dis¬ 
solves  in  dilute  sodium  hydroxide  solution,  being  reprecipitated  by  acetic 
acid  or  carbon  dioxide,  and  is  decomposed  by  long  continued  boiling  with 
water.  The  mtfroso-derivative  crystallises  from  a  mixture  of  chloroform 
and  light  petroleum  and  melts  and  decomposes  at  80 — 81°.  Oxamic 
phenylhydrazide  also  dissolves  in  dilute  sodium  hydroxide  solution  and 
is  reprecipitated  by  carbon  dioxide ;  the  acetyl  derivative  crystallises 
from  water  in  small,  slender  needles,  melts  at  221 — 222°,  and  only 
gives  Biilow’s  reaction  when  warmed.  Methyl  nitrosophenylhydrazino- 
oxamate  crystallises  from  water  in  clusters  of  long,  white,  slender 
needles  and  melts  at  115 — 1 16°.  Ethyl phenylhydrazino-oxamate  crystal¬ 
lises  in  lustrous,  rhombic  laminae  melting  at  181 — 182°  and  forms  a 
yellow  nitrosoamine,  which  melts  at  107 — 108°.  Oxalyldiphenyl- 
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hydrazide  can  easily  be  crystallised  from  a  dilute  solution  of  sodium 
hydroxide;  the  diacetyl  derivative  separates  from  water  in  heavy, 
granular,  white  crystals.  The  diacetyl  derivative  of  succinyldiphenyl- 
hydrazide  crystallises  from  dilute  acetic  acid,  melts  at  197°,  and  is 
more  soluble  in  dilute  sodium  hydroxide  solution  than  the  hydrazide 
itself.  R.  H.  P. 

Pyruvylpyruvic  Ester  Derivatives.  II.  Stereoisomeric 
Hydrazones.  Louis  J.  Simon  ( Compt .  rend.,  1902,  135, 
630 — 631.  Compare  Abstr.,  1902,  i,  422). — By  the  action  of  concen¬ 
trated  sulphuric  acid  and  aniline  on  ethyl  pyruvate,  a  phenylimino- 
derivative  of  the  formula  NPhlCMe’CCbCH^COCOgEt  is  obtained 
(i loc .  cit.).  In  order  to  establish  the  ketonic  nature  of  this,  the  action 
of  phenylhydrazine  on  it  has  been  studied.  Two  phenylhydrazones 
are  formed,  the  a -phenylhydrazone  being  produced  in  the  larger  quantity. 
It  melts  at  195 — 196°  and  crystallises  in  yellow,  hexagonal  plates 
with  1H20  which  it  loses  at  110°.  The  ^-phenylhydrazone 
crystallises  without  water  in  golden  needles  which  melt  at  133°. 
Both  hydrazones  are  insoluble  in  water,  potassium  hydroxide  solution, 
and  concentrated  hydrochloric  acid,  but  are  soluble  in  the  common 
organic  solvents.  When  the  a-phenylhydrazone  is  heated  for  some 
time  near  its  melting  point,  it  is  transformed  into  a  mixture  of  the 
two  hydrazones ;  the  extent  of  the  conversion  into  the  /2-phenylhydr- 
azone  depends  on  the  temperature.  The  /2-phenylhydrazone  may  be 
transformed  into  the  a-isomeride  by  dissolving  in  alcohol  and  passing 
a  current  of  hydrogen  chloride  through  the  solution.  When  the 
/3-derivative  is  saponified,  it  gives  the  same  acid  as  that  obtained 
from  the  a-phenylhydrazone  ;  this  acid  crystallises  in  slender  needles 
which  decompose  at  151 — 152°  and  give  the  a-phenylhydrazone 
on  esterification.  The  simultaneous  production  of  the  two  phenyl¬ 
hydrazones  and  their  mutual  transformations  are  characteristic  of 
i  tereoisomerides. 

By  the  action  of  concentrated  sulphuric  acid  on  the  two  phenylhydr¬ 
azones  a  brownish  coloration  is  first  developed  which  becomes  blue. 
This  is  due  to  the  formation  of  a  substance  which  can  be  precipitated 
by  pouring  on  to  ice,  but  its  nature  has  not  been  established. 

Precisely  the  same  results  are  obtained  with  corresponding  sub¬ 
stituted  pyruvylpyruvic  esters.  Thus  from  the  tolylimino-compound, 
C6H4Me*NiCMe,C0*CH2*C0,C02Et,  by  the  action  of  phenylhydrazine, 
an  a- phenylhydrazone  melting  at  175 — 176°  is  obtained  which 
crystallises  with  1H20,  and  a  /3-phenvlhydrazone  which  melts  at 
117—118°.  '  J.  McC. 

Action  of  Tetrazoic  Chlorides  on  Ethyl  Oxalacetate.  J. 

Rabischong  {Bull.  Soc.  chim.,  1902,  27,  [iii],  982—985 ). — Ethyl 
diphenyldihydrazone-oxalacetate,  C12H8[N2H:C(C02Et),C0-C02Et]2, 
prepared  by  the  addition  of  an  aqueous  solution  of  diphenyltetrazo- 
chloride  to  an  alcoholic  solution  of  ethyl  oxalacetate,  forms  carmine- 
red  crystals  which  melt  at  130 — 131°. 

Ethyl  ditolyldihydrazone-oxalacetate,  similarly  prepared,  separates 
from  xylene  in  red  crystals  melting  at  194 — 195°. 
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Ethyl  dianisyldihydrazone-oxalacetate,  similarly  prepared  from  diazo- 
tised  anisidine,  forms  yellow  crystals  which  melt  at  224 — 225°. 

T.  A.  H. 


Action  of  Phosphorus  Oxychloride  on  Acetylanthranilic 
Acid.  Richard  AnschRtz  and  0.  Schmidt  ( Ber .,  1902,  35, 
3463 — 3470.  Compare  Abstr.,  1893,  i,  166). — An  acidic  substance, 
OjgHi^O^Ng,  provisionally  termed  bis-anhydroacetylanthranilic  acid,  is 
produced  by  the  action  of  phosphorus  oxychloride  on  ethyl  acetyl- 
anthranilate  or  acetylanthranil.  When  crystallised  from  glacial  acetic 
acid,  the  acid  separates  as  a  pale  yellow  powder  melting  at 
249 — 250° ;  it  is  very  sparingly  soluble  in  the  other  ordinary  organic 
solvents,  and  dissolves  in  solution  of  sodium  carbonate,  sodium 
acetate  or  ammonia,  or  in  pyridine.  When  heated  with  zinc  dust,  it 
yields  aniline  and  benzonitrile  ;  by  the  action  of  heat  alone,  acetic 
and  benzoic  acids  are  produced.  Titrations  of  the  substance  with 
standard  sodium  hydroxide  in  dilute  alcoholic  solutions  indicate  that 
it  is  a  dibasic  acid ;  its  alkali  salts  undergo  hydrolysis  in  aqueous 
solutions.  The  basic  copper  salt,  C18H1304N2,Cu,0H,  is  a  dark  green 
powder,  the  ammonium  salt  crystallises  in  white  needles  decomposing 
at  239°. 


The  alkyl  esters  have  the  general  formula  C1SHU04N2R,  and  are 
obtained  by  treating  with  an  alcohol  the  crude  product  of  the  action 
of  phosphorus  oxychloride  on  acetylanthranilic  acid  in  toluene  solution. 

The  methyl ,  ethyl,  and  n -propyl  esters  crystallise  in  white  needles 
melting  respectively  at  250 — 251°,  227 — 228°,  and  251°;  they 
dissolve  in  pyridine  or  glacial  acetic  acid,  but  are  almost  insoluble  in 
the  other  organic  solvents. 

When  phosphorus  oxychloride  acts  on  acetylanthranilic  acid 
dissolved  in  hot  toluene,  three  substances  are  formed,  namely,  bis- 
anhydroacetylanthranilic  acid,methylketoquinazoline,  audits  carboxylic 
acid  (compare  succeeding  abstracts) ;  the  last  of  these  compounds  was 
formerly  described  by  Kowalski  and  Niementowski  as  anhydroethenyl- 
dianthranilic  acid  (compare  Abstr.,  1897,  i,  416). 

2-Hydroxynap>hthaleneazobenzene-o-carboxylic  acid, 

oh-c10h6*n2-c6h4-co2h, 

the  azo-compound  produced  by  coupling  diazotised  anthranilic  acid 
with  /3-naphthol,  crystallises  from  glacial  acetic  acid  in  red,  felted 
needles  and  decomposes  at  272° 3  its  production  affords  a  ready  means 
of  detecting  small  quantities  of  the  amino-acid. 

Propyl  bis-anhydroacetylanthranilate,  when  heated  with  a  mixture 
of  concentrated  acetic  and  hydrochloric  acids,  yields  anthranilic  acid 
and  propyl  acetylanthranilate.  The  reactions  tend  to  show  that  bis- 
anhydroacetylanthranilic  acid  may  be  represented  either  as 


r  it  <-C(OH):CH-CO-KH^r  „ 
^6£14\NH*CO*CH:C(OH)/U(3-t1^ 


c6h4<V(oh)-ch2'co*^“>c6h4. 

b  4  N— CO— CH2— ‘C(OH)  6  4 


GL  T.  M. 


Anthranil  and  Anthranilic  Acid.  Richard  AnschRtz  and 
O.  Schmidt  {Ber.,  1902,  35,  3470 — 3476.  Compare  preceding  abstract). 
• — The  physical  properties  of  anthranil  furnish  evidence  in  support  of 
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its 


lactam  formula,  C6H4<^ 


the  molecular  refractions  of  two 


specimens  of  the  compound  prepared  by  different  methods  were  33*691 
and  33*672,  whilst  the  value  of  MD  calculated  for  the  lactam  formula 
is  33*769.  When  pure,  anthranil  boils  at  99 — 101°  under  14 — 15  mm. 
pressure,  and  has  a  sp.  gr.  1*1889  and  wD  1*58791  at  13*8°.  The 
boiling  points  of  anthranil  and  acetylanthranil  differ  by  48°,  this 
increment  being  practically  the  same  as  the  difference  between  the 
boiling  points  of  methylaniline  and  methylacetanilide. 

Acetylanthranil  may  be  obtained  by  the  action  of  boiling  acetic 
anhydride  on  anthranil  or  acetylanthranilic  acid ;  in  the  latter  case, 
anhydroethenyldianthranilic  acid  (m.  p.  246°)  is  also  produced.  The 
bye-product  is  also  formed  by  heating  acetylanthranilic  acid  alone. 
Anthranilic  acid,  when  heated,  partly  sublimes  and  partly  decomposes 
into  aniline  and  carbon  dioxide;  its  formyl  derivative  at  190 — 200° 

QQ 

yields  o-carboxyphenylketoquinazoline,  C0H4<^^.q^>N,C6H4,CO2H. 


G.  T.  M. 


Action  of  Anthranilic  Acid  on  Acetylanthranil.  Richard 
AnschiJtz,  O.  Schmidt,  and  A.  Greiffenberg  (Ber.,  1902,  35, 
3477 — 3480.  Compare  preceding  abstracts). — o-Carboxyphenyl 
methylketoquinazoline  (m.  p.  246°)  is  also  produced  by  heating 
together  acetylanthranil  and  anthranilic  acid  at  125°,  N-o-acetylamino- 
benzoylanthranilic  acid,  NHAc*CeH4,C0,NH,C6H4,C02H  (m.  p. 
224 — 225°),  being  formed  simultaneously.  These  substances  were 
respectively  designated  as  anhydroethenyldianthranilic  acid  and 
ethenyldianthranilic  acid  by  Kowalski  and  Niementowski  (Abstr., 
1897,  i,  416).  N-o-Acetylaminobenzoylanthranilic  acid  is  a  monobasic 
acid.  o-Aminobenzoylanthranilic  acid  (m.  p.  203°)  is  produced  from 
the  quinazoline  by  heating  the  latter  with  alcoholic  potassium  hydr¬ 
oxide  solution ;  prolonged  hydrolysis,  however,  leads  to  the  formation 
of  anthranilic  acid.  The  quinazoline  is,  on  the  other  hand,  unaffected 
by  hot  hydrochloric  acid.  G.  T.  M. 

Acylanthranils.  Richard  Anschutz,  O.  Schmidt,  and  A. 
Greiffenberg  (Ber.,  1902,  35,  3480 — 3485.  Compare  preceding 

CO 

abstracts). — The  acylanthranils,  C6H4<^  i  ,  when  treated  with 

JN  'LUii 

primary  amines,  NH2R',  first  yield  amides,  COR'NH'CgH^CO’NHR1, 

^CO — ^ 

which,  by  loss  of  water  pass  into  quinazolines,  C6H4<^.q  j^^NR1. 

Acetylanthranil  and  ammonia  form  successively  acetyl-o-aminobenz- 
amide  (m.  p.  177°)  and  methylketoquinazoline,  C6H4<^^-9^^^>NPh. 

2-Methyl-3-phenylketoquinazoline,  CgH4\^.^j^>NPh,  produced 

from  acetylanthranil  and  aniline,  melts  at  143°  and  forms  a  hydro¬ 
chloride  crystallising  from  dilute  hydrochloric  acid  in  silvery-white 
leaflets  decomposing  at  276°. 

YOL.  LXXXIV.  i. 
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Z-Hydroxy-2-methylA-ketoquinazolinc,  C6H4<^^9q^^!>N,OH,  formed 

by  mixing  together  acetylanthranil,  hydroxylamine  hydrochloride,  and 
sodium  carbonate  in  aqueous  solution,  crystallises  from  glacial  acetic 
acid  in  white  needles  melting  at  214°. 

3-Anilino-2-methyl-4:-ketoquinazoline, 

C<H*<KCfe>i,'SHPl1- 

resulting  from  the  interaction  of  acetylanthranil  and  phenylhydrazine, 
forms  pale  yellow  crystals  and  melts  at  208 — 209°. 

When  benzoylanthranil  (m.  p.  122°),  prepared  by  heating  anthr- 
anilic  acid  with  benzoyl  chloride  on  the  water-bath,  interacts  with  the 
primary  amines,  the  action  ceases  with  the  formation  of  the  additive 
product. 

o-Benzoylaminobenzamide,  NHBz*CgH4‘CO*NH2,  produced  by  the 
action  of  ammonia,  decomposes  at  214 — 215°.  o -Benzoylaminobenz- 
anilide,  NHBz*C6H4-C(>iNTIPh,  produced  by  warming  benzoylanthr¬ 
anil  with  aniline,  is  insoluble  in  the  ordinary  organic  solvents,  but 
dissolves  in  hot  aniline  or  ethyl  benzoate,  crystallising  from  the  latter 
in  slender,  white  needles  melting  at  279°.  o -Benzoylaminobenzoyl- 
phenylhy dr  azide,  NHBz*C6H4'CO-NH'NHPh,  obtained  from  benzoyl¬ 
anthranil  and  phenylhydrazine,  crystallises  from  toluene  in  white 
needles  melting  at  195°.  G.  T.  M. 


Action  of  Sulphur  Chloride  on  Aromatic  Amines.  Albert 
Edinger  and  John  B.  Ekeley  (J.  pr.  Chem.,  1902,  [ii],  66,  209 — 230. 
Compare  Abstr.,  1902,  i,  230). — 2  : 9-Dimethylthioquinanthren, 

CHIN— c— - C-SH’C-CMeiCH-C-CHICH  ,  , 

I  1 1  1 1  i  1 1  ii  i  ,  formed  by  the 

CHiCH-C-CHICMe-C-SH-C - C-N=CH’ 


action  of  disulphur  dichloride  (S2C12)  on  6-methylquinoline,  crystal¬ 
lises  from  glacial  acetic  acid  in  very  small,  almost  white  needles, 
melts  at  316°,  and  is  soluble  in  concentrated  acids  or  boiling 
xylene.  The  hydrochloride,  C20H16N2S2>2HCI,  forms  yellow  needles, 
the  hydrobromide,  C20H16N2S2,2HBr,  is  yellow,  the  picrate , 

^20^16^2®2’^6-^3p7^3’ 

forms  yellow  needles,  and  the  methiodide,  C20H16N2S2,2MeI,  forms 
red  needles. 


Thioquinanthren  hydrochloride,  C18H12N2S2,2HC1,  and  the  hydro- 
'hromide,  C18H12N2S2,2HBr,  form  yellow  needles.  The  base  from 
disulphur  dichloride  and  o-toluquinoline,  forms  a  hydrochloride, 
C18H12N2S2,2HC1,2H20, 

which  is  yellow,  but  when  anhydrous  forms  red  needles;  the  hydro¬ 
bromide,  C18H12'N2S2,2HBr,  is  dark  red. 

All  the  salts  of  the  thioquinanthrens  dissociate  when  warmed  with 
water.  With  bromine  in  glacial  acetic  acid  solution,  the  base  forms 


unstable  additive  compounds. 

The  action  of  sulphur  dichloride  (SC12)  on  6-methylquinoline  leads 
to  the  formation  of  dichloro-  and  trichloro-fS-toluquinolme.  Dichloro- 
6-methylquinoline  crystallises  in  colourless  needles,  melts  at  80 — 81°, 
.and  forms  a  yellow,  crystalline  picrate,  (C10"HrNCl2)2,H2PtCl6,  and  a 
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methiodide,  C10H7NCl2,MeT,  crystallising  in  reddish-yellow  needles. 
Trichloro-6-methylquinoline  crystallises  in  small,  colourless  needles, 
melts  at  159°,  and  has  weak  basic  properties. 

Bromo-6-methylquinoline,  formed  by  the  action  of  disulphur 
■dibromide  (S2Br2)  on  6-methylquinoline,  crystallises  in  colourless 
needles,  molts  at  84 — 85°,  and  forms  a  platinichloride, 
(C10H8NBr)2,H2PtCl6, 

crystallising  in  long,  yellow  needles.  Dibromo  6-methylquinoline, 
formed  by  the  action  of  bromine  on  6-methylquinoline  dissolved  in 
fuming  sulphuric  acid,  forms  colourless  needles  and  melts  at 
135 — 136°.  The  platinichloride,  (C10H7NBr2)2,H2PtCl6,  forms  light 
yellow  crystals.  Di-iodo-6-methylquinoline,  formed  by  the  action  of 
iodine  on  6-methylquinoline  dissolved  in  fuming  sulphuric  acid, 
crystallises  in  colourless,  glistening  needles,  melts  at  135 — 136°,  and 
forms  a  platinichloride,  (C10H7NI2)2,H2PtCl6. 

When  heated  with  fuming  nitric  acid,  di-iodo-p-toluquinoline  forms 
iodonitro-6-methylquinoline ,  C10H7NI‘NO2,  which  crystallises  in  light 
yellow  needles  and  melts  at  133°. 

Contrary  to  previous  statements  ( loc .  cit.),  acetyl  derivatives  of  the 
thioquinanthren  bases  are  not  formed  by  the  action  of  acetyl  chloride. 

G.  Y. 

Action  of  Acetic  Anhydride  on  Osazones  :  Formation  of 
Osotriazoles.  Heinrich  Biltz  and  Rudolf  Weiss  (Ber.,  1902, 
36,  3519 — 3524). — The  formation  of  triphenylosotriazole  as  a  bye- 
product  in  the  acetylation  of  benzil-/3-osazone  has  been  previously  de¬ 
scribed  (Abstr.,  1899,  i,  502);  it  forms,  however,  the  sole  product  if 
the  osazone  is  heated  with  three  times  its  weight  of  acetic  anhydride 
at  135°  for  seven  or  eight  hours  in  a  sealed  tube.  Triphenylosotriazole 
readily  forms  a  tribromo- derivative,  which  crystallises  in  small,  white 
needles  and  melts  at  193 — 194°,  a  p-m'iro-derivative,  which  crystallises 
in  pale  yellow  needles  or  lhombohedra  and  melts  at  160 — 162°,  and  a 
tfrm^ro-derivative,  which  crystallises  in  slender  needles  and  melts  at 
285—286°. 

Benzil-p-nitrophenylhydrazone  crystallises  in  fiat  prisms  of  a  dark 
orange  colour,  me'ts  at  192  — 193°,  and,  like  benziI-/?-nitro-osazone 
(Abstr.,  1899,  i,  689),  dissolves  in  alcoholic  potash,  giving  a  reddish- 
violet  solution.  Benzihp-nitro-osazone,  when  boiled  with  acetic  anhy¬ 
dride  and  sodium  acetate,  yields  a  mixture  of  the  nitrotriphenylosotri- 
azole  just  described  and  the  diacetyl  derivative  of  the  osazone,  which 
crystallises  in  small,  flat  needles  and  melts  at  244°. 

The  acetylation  of  salicyl-a-osazone  (compare  loc.  cit.)  yields  a  mix¬ 
ture  of  the  tetra-acetyl  derivatives  of  salicyl-a-osazone  and  salicyl-jtf- 
osazone  melting  at  228°  and  194 — 195°  respectively.  R.  H.  P. 

R-Dimethylnaphthasafranine.  Otto  Fischer  and  Eduard 
Hepp  {Zeit.  Farb.  Text.  Chem.,  1902,  1,  437 — 439). — B-Dimethyl- 

-0 _ Q  JJ 

naphthasafranine,  NMe2*C6H3<^  I  I6  *  ,  is  a  bye-product  of 

Arhiv'vii'v'rlxi 

I _ 1 

the  action  of  nitrosodimethylanih'ne  on  a-naphthylamine  hydrochloride 
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in  the  presence  of  aniline  (compare  Abstr.,  1893,  i,  333  ;  1895,  i,  608) ; 
it  crystallises  from  benzene  in  prisms  having  a  metallic  lustre,  and 
containing  1  mol.  of  the  solvent.  The  hydrochloride  separates  from 
alcohol  in  acicular  prisms  having  a  green  reflex  ;  the  nitrate  and  the 
hydrobromide  are  obtained  in  green  needles  and  leaflets  respectively ; 
the  freshly  precipitated  hydriodide  is  amorphous,  and  slowly  takes  the 
form  of  green  needles.  The  mercurichloride,  platinichloride,  and  auri- 
chloride  also  separate  in  green,  acicular  crystals. 

When  heated  with  a  mixture  of  concentrated  acetic  and  hydrochloric 
acids,  the  base  becomes  converted  into  the  corresponding  hydroxy- 
rosindone  (naphthasafranol) ;  this  compound  is  also  obtained  by  the 
action  of  alcoholic  potassium  hydroxide  on  the  base  at  140 — 150°,  but 
in  this  case  dimethylnaphthasafraninone  is  simultaneously  produced. 

When  heated  at  160 — 170°  with  a  mixture  of  jo-phenylenediamine, 
jo-phenylenediamine  hydrochloride,  and  alcohol,  dimethylnaphthasafran- 
ine  yields  p -aminophenyl-B-dimethylnaphthasafranine, 


NMec 


■c6h3<n=-? 


■an. 


NPhlC-CHIC-N-CpH^NH^ 


this  product  crystallises  from  alcohol  in  dark  brown  needles  and 
furnishes  salts  with  the  mineral  acids  which  separate  *out  from  the 
same  solvent  as  crystalline  precipitates  with  a  bronze  reflex. 

The  constitution  of  the  preceding  base  is  indicated  by  the  result  of 
its  decomposition  by  concentrated  hydrochloric  acid  at  180 — 200°,  the 
products  being  hydroxyrosindone,  ^-phenylenediamine,  dimethyl¬ 
naphthasafraninone,  and  tarry  substances  which  yield  quinone  on 
oxidation  with  ferric  chloride.  i?-Dimethylnaphthasafranine  is  readily 
diazotisable  either  in  aqueous  or  in  alcoholic  solution. 

The  prefix  “  B,”  employed  in  designating  these  safranine  derivatives, 
indicates  chat  the  substituent  is  in  the  benzene  nucleus. 


G.  T.  M. 


Civet.  Alexandre  Hubert  (Bull.  Soc.  chim.,  1902,  27,  [iii], 
997 — 1000). — The  three  samples  examined  varied  in  colour  from 
yellowish -brown  to  brown  ;  they  were  of  soft  consistence  and  possessed 
stercoraceous  odours  which  became  less  unpleasant  in  small  quantities. 
The  specimens  melted  somewhat  indefinitely  at  36 — 37°  and  were 
readily  soluble  in  organic  solvents  with  the  exception  of  alcohol  and 
acetone,  leaving  a  residue  of  hair,  &c.,  forming  from  3'6 — 5'3  per 
cent,  of  the  whole;  these  solutions  were  not  optically  active.  The 
ash  in  the  samples  varied  from  0’6 — 1*2  per  cent.  When  treated 
with  alcoholic  potash,  they  furnished  from  51 — 70  per  cent,  of  solid 
fatty  acids.  Two  of  the  samples,  when  steam  distilled,  readily  gave  a 
distillate  containing  scatole,  but  the  third  did  not  (compare 
Wahlbaum,  Abstr.,  1900,  i,  509).  T.  A.  H. 


61 


Organic  Chemistry. 


Products  of  the  Slow  Combustion  of  isoPentane,  w-Hexane, 
and  fsoButyl  Alcohol.  Richard  von  Stepski  ( Monatsh .,  1902,  23, 
773 — 801). — A  stream  of  air  saturated  with  the  vapour  was  passed 
slowly  over  glowing  platinum,  and  the  products  of  combustion  were 
passed  through  a  condenser  cooled  to  -  15°,  and  any  uncondensed  gas 
led  into  bromine ;  the  bromides  thus  formed  were  separated  by  re¬ 
peated  fractional  distillation  under  15  mm.  pressure. 

isoPentane  gave  formaldehyde,  ethylene,  propylene,  Aa£-  and 
A^r-butylenes,  isobutylene,  two  isoamylenes,  butadiene  (?),  water, 
and  carbon  dioxide,  only  the  first  two  mentioned  being  formed  in 
quantity.  Similarly,  w-hexane  gave  formaldehyde,  ethylene,  propylene, 
Aa£-  and  A^y-butylenes,  two  amylenes,  three  hexylenes,  butadiene  (1), 
water,  and  carbon  dioxide.  Equations  are  given  to  explain  the  forma¬ 
tion  of  these  products. 

isoButyl  alcohol  gave  isobutaldehyde,  fsobutyric  acid,  form¬ 
aldehyde,  ethylene,  propylene,  isobutylene,  water,  and  an  acetal  (?) 
(compare  Trillat,  Abstr.,  1901,  i,  444,  496).  E.  E.  A. 

Preparation  of  Iodoform  by  means  of  Acetylene.  Octave 
Le  Comte  (J.  Pharm,  Chim.,  1902,  [vi],  16,  297 — 300).— Acetylene 
mercuric  chloride,  silver  and  cuprous  acetylides,  and  a  solution  of 
acetylene  in  concentrated  sulphuric  acid  all  yield  iodoform  when 
treated  with  iodine  and  dilute  sodium  hydroxide  solution.  G.  D.  L. 

Formula  of  Trimethylethylene  Nitrosite.  Arthur  Hantzscii 
(Ber.,  1902,  38,  4120 — 4121). — A  reply  to  Schmidt  (this  vol.,  i,  2). 

T.  M.  L. 

Condensation  of  Ethyl  Alcohol  with  Heptyl  Alcohol. 
Formation  of  Normal  Nonyl  Alcohol.  Marcel  Guerbet  (Bull. 
Soc.  chim.,  1902,  [iii],  27,  1934 — 1036). — When  sodium  (30  parts)  is 
dissolved  in  a  mixture  of  heptyl  alcohol  (300  parts)  and  ethyl  alcohol 
(250  parts),  and  the  solution  heated  in  closed  vessels  at  230°,  there 
is  produced  w-nonyl  alcohol  (8  parts)  and  a  tetradecyl  alcohol  (1  part). 

T.  A.  H. 

Condensation  of  Heptyl  Alcohol  with  Propyl  Alcohol. 
Formation  of  /3-Methylnonyl  Alcohol.  Marcel  Guerbet  (Bull. 
Soc.  chim.,  1902,  [iii],  27, 1036 — 1038). — When  a  mixture  of  100  grams 
of  heptyl  alcohol  with  250  grams  of  propyl  alcohol  is  treated  as  de¬ 
scribed  in  the  preceding  abstract,  18  grams  of  /3-methylnonyl  alcohol  and 
a  small  quantity  of  a  hexyl  alcohol  are  formed.  (5- Methylnonyl  alcohol, 
CH3,[CH2]6*CHMe,CH2'OH,  is  a  colourless,  oily  liquid  which  boils 
at  221 — 223°  (corr.)  and  has  a  sp.  gr.  0'8457  at  0°  and  0‘8333  at  15°. 
The  acetate  has  a  faint  lemon-like  odour,  boils  at  238 — 240°,  and  has 
vol.  lxxxiv.  i.  g 
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a  sp,  gr.  0’8812  at  0°  and  0*8705  at  -15°.  a -Methylnonoic  acid , 
CH3*[CH2]g*CHMe*C02H,  obtained  by  the  action  of  potassium  hydr¬ 
oxide  on  the  alcohol,  is  a  colourless  oil  with  the  odour  of  perspiration  ; 
it  boils  at  261 — 265°  (corr.)  and  furnishes  an  amide  crystallising  in 
prismatic  needles  which  melt  at  76°.  When  oxidised  with  chromic 
acid,  it  forms  methyl  heptyl  ketone,  octoic,  heptoic,  and  acetic  acids, 
and  carbon  dioxide,  whence  the  formulae  assigned  to  the  acid  and 
alcohol.  When  two  alcohols  are  condensed  in  this  way,  the  oxygen 
of  the  molecule  of  water  eliminated  is  furnished  by  the  higher  alcohol. 

T.  A.  H. 

Presence  of  Volemitol  in  some  Primulaceae.  J.  Bougault 
and  G-.  Allard  (Conipt,  rend.,  1902,  135,  796 — 797). — The  polyhydric 
alcohol,  extracted  by  85  per  cent,  alcohol  from  the  roots  of  Primula 
grandijlora  and  previously  described  as  primulitol,  is  now  recognised 
as  volemitol,  C7Hl607,  discovered  by  Bourquelot  (Abstr.,  1895,  i,  273). 
Volemitol  has  been  further  purified,  and  the  following  constants  have 
been  obtained.  It  melts  at  154 — 155°;  in  aqueous  solution,  it  has 
[a]D  +2*65°,  this  being  independent  of  the  concentration  and  not 
affected  by  boric  acid,  although  sodium  borate  increases  it.  Its 
ethyl  acetal  melts  at  206°  and  has  [a]D  -46*4°  in  chloroform  solu¬ 
tion.  Its  acetate  melts  at  62°. 

It  is  contained  in  Primula  elatior  and  Primula  officinalis,  and  in  a 
large  variety  of  Primula}.  The  proportion  contained  in  all  these  different 
species  is  about  the  same,  namely,  1*5  per  cent,  of  the  dry  plant. 

J.  McC. 

Solid  Acid  from  the  Oil  of  Blseococca  Vernicia.  L6on 
Maquenne  ( Compt .  rend.,  1902,  135,  696 — 698.) — Cloez  ( Compt .  rend., 
1875,  81,  469  ;  1876,  82,  501,  and  83,  943)  isolated  from  the  oil  of 
Elceococca  vernicia  an  acid  (m.  p.  48°)  to  which  he  gave  the  name 
elaeomargaric  acid,  C16H29*C02H ;  it  was  very  readily  converted,  by 
dissolving  in  carbon  disulphide,  into  an  acid  (m.  p.  71°)  of  the  same 
composition  which  he  took  to  bo  a  polymeride,  and  called  elseostearic 
acid.  On  reinvestigation,  it  was  found  that  the  two  acids  had  the 
same  mol.  weight,  and  further  that  the  acid  melting  at  48°  was 
converted  into  the  acid  melting  at  71°  by  the  action  of  traces  of 
sulphur  or  iodine.  The  two  acids  are  therefore  probably  stereo- 
isomeric,  and  it  is  suggested  that  they  should  be  called  a-  and 
fi-elaiostearic  acid  respectively.  Owing  to  the  great  rapidity  with  which 
the  acids  absorb  oxygen,  it  was  extremely  difficult  to  get  trustworthy 
analyses.  The  numbers  given  by  the  purest  material  point  to  the 
formula  Cl7H29*C02H,  the  acids  being  therefore  isomeric  with  linolenic 
acid.  Oxidation  of  both  acids  with  permanganate  produced  azelaic 
acid  (m.  p.  105 — 106°)  and  valeric  acid.  K.  J.  P.  O. 

The  Supposed  Separation  of  the  Two  Desmotropic  Forms 
of  Ethyl  Acetoacetate.  Paul  Rabe  (Ber.,  1902,  35,  3947 — 3952. 
Compare  Schiff,  Abstr.,  1898,  i,  237,  and  Ber.,  1899,  32,  86). — From 
a  purely  theoretical  standpoint,  Sehiff’s  results  are  untenable. 


ORGANIC  CHEMISTRY. 


63 


Most  of  Sehiff’s  experiments  have  been  repeated,  but  the  results 
are  not  confirmed.  The  products  obtained  under  the  varying  con¬ 
ditions  appear  to  be  mixtures  and  the  melting  points  vary  consider¬ 
ably.  All  the  preparations  exhibit  the  same  reaction  towards  ferric 
chloride,  all  appear  to  be  unimolecular,  and  the  ebullioscopic  method  in 
benzene  solution  gives  low  numbers  showing  that  decomposition  un¬ 
doubtedly  occurs,  followed,  as  the  solution  cools,  by  recombination. 

J.  J.  S. 

Action  of  Aliphatic  Acid  Chlorides  on  the  Sodium  Deri¬ 
vatives  of  Acetoacetic  Esters.  Louis  Bouveault  and  A.  Bongert 
(Bull.  Soc.  chim.,  1902,|[iii],  27,  1038 — 1046). — An  historical  summary 
of  previous  work  on  the  preparation  of  0-acyl  and  (7-acyl  derivatives 
of  acetoacetic  ester  is  given.  A  mixture  of  the  two  isomerides  is 
produced  when  an  acid  chloride  is  added  drop  by  drop  to  the  sodium 
derivative  of  an  acetoacetic  ester  suspended  in  ether.  When  the 
acid  chloride  is  of  low  molecular  weight,  the  isomerides  so  produced 
can  be  separated  by  a  method  already  described  (Bouveault,  Abstr., 
1900,  i,  474),  but  for  acid  chlorides  of  higher  mol.  weight  the  residue 
obtained  after  distilling  off  the  solvent  is  washed  with  8  per  cent, 
sodium  hydroxide  solution,  which  dissolves  out  the  (7-acyl  isomeride 
and  regenerates  the  latter  on  acidification  ;  this  is  purified  by  shaking 
with  sodium  carbonate  to  remove  fatty  acids,  and  fractionation  to 
remove  unattacked  ester.  T.  A.  H. 

(7-Acyl  Derivatives  of  Acetoacetic  Esters.  Louis  Bouveault 
and  A.  Bongert  (Bull.  Soc.  chvm.,  1902,  [iff],  27,  1046 — 1049.  Compare 
Abstr.,  1901,  i,  311). — The  following  esters  have  been  prepared  by 
the  methods  described  in  the  preceding  abstract.  They  are  all  colour¬ 
less  liquids  which  boil  without  decomposition  under  reduced  pressure, 
have  slight  odours,  and  give  red  colorations  with  ferric  chloride.  With 
sodium  ethoxide  in  alcohol,  they  form  soluble,  crystalline  sodium 
derivatives,  and  with  aqueous  copper  acetate  well-crystallised  copper 
compounds. 

Methyl  C-iso valerrjlacetoacetate,  ^Hg’CO’CHAc'COgMe,  boils  at 
107 — 108°  under  11  mm.  pressure  and  has  a  sp.  gr.  1'069  at  0°/4°.  The 
copper  derivative  forms  blue  needles,  melts  at  137°,  and  is  insoluble 
in  petroleum  or  ether. 

Methyl  C-hexoylacetoacetate,  C5H11*C0,CHAc*C02Me,  boils  at  140° 
under  22  mm.  pressure  and  has  a  sp.  gr.  1‘056  at  0°/4°.  The  copper 
derivative  forms  blue  needles,  melts  at  92°,  and  dissolves  easily  in 
organic  solvents  with  the  exception  of  light  petroleum. 

Ethyl  C-propionylacetoacetate,  CEtOCHAc'COgEt,  boils  at  111° 
under  20  mm.  pressure  and  has  asp.  gr.  1'091  at  0°/4°;  the  copper 
derivative  crystallises  in  blue  needles  melting  at  80°  and  is  easily 
soluble  in  most  organic  solvents,  but  less  so  in  light  petroleum. 

Ethyl  Q-butyrylacetoacetate,  CPraO,CHAc,C02  lit,  boils  at  112°  under 
16  mm.  pressure  and  has  a  sp.  gr.  L062  at  0°/4°.  The  copper  deriva¬ 
tive  forms  slender,  blue  needlts  melting  at  92°. 

Ethyl  GMobutyrylcicetoacetate,  CPrPO’CHAc’COgEt,  boils  at  114° 
under  15  mm.  pressure  and  has  a  sp.  gr.  1’061  at  0°/4°. 

9  2 
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Ethyl  C-iso valerylacetoacetate,  C4H9*C0,CHAc*C02Et,  boils  at  118° 
under  12  mm.  pressure  and  has  a  sp.  gr.  1-043  at  0°/4°.  The  copper 
derivative  forms  small,  light  blue  crystals  melting  at  110°. 

Ethyl  Q-hexoylacetoacetate ,  C5Hn*C0*CHAc,C02Et,  boils  at  136° 
under  10  mm.  pressure  and  has  a  sp.  gr.  1  032  at  0°/4°.  The  copper 
derivative  separates  from  methyl  alcohol  in  violet-blue  needles  and 
melts  at  53°,  T.  A.  H. 

O-Acyl  Derivatives  of  Acetoacetic  Esters.  Louis  Bouveault 
and  A.  Bongert  (Bull.  Soc.  chim.,  1902,  [iiij,  27,  1050 — 1055. 
Compare  Abstr.,  1901,  i,  311). — These  substances  are  acyl  derivatives 
of  /3-hydroxvcrotonic  esters  and  are  obtained  as  described  in  the  two 
preceding  abstracts ;  they  are  colourless,  slightly  odorous  liquids, 
which  distil  without  decomposition  under  reduced  pressure,  have 
slightly  higher  specific  gravities  than  the  isomeric  O-acyl  derivatives, 
and  unlike  these  give  no  colour  reaction  with  ferric  chloride. 

Methyl  /2-iso valeryloxycrotonate,  C4H9-COOCMeICH*C02Me,  boils  at 
113 — 114°  and  has  a  sp.  gr.  L039  at  0°/4o. 

Methyl  hexoyloxycrotonate,  C5Hn*CO*OCMe!CH*C02Me,  becomes 
brown  when  exposed  to  air  and  light ;  it  boils  at  132°  under  12  mm. 
pressure. 

Ethyl  fi-propionyloxyci'otonate,  COEt*OCMe!CH*C02Et,  boils  at 
106°  under  12  mm.  pressure,  has  a  sp.  gr.  1-061  at  0°/4°,  and  becomes 
slightly  yeliow  when  kept. 

Ethyl  (3-butyryloxycrotonate,  C0Pr“-0'0MeICH-CO2Et,  boils  at 
111 — 112°  under  10  mm.  pressure  and  has  a  sp.  gr.  1-033  at  0°/4°. 

Ethyl  (3-isobutyryloxycrotonate,  COPi0-OCMe!CH-CO2Et,  boils  at 
117°  under  15  mm.  pressure  and  has  a  sp.  gr.  1-033  at  0°/4°. 

Ethyl  /8-iso valeryloxycrotonate,  C4H9 •  CO •  O •  CMe 1 CH •  C02Et,  boils  at 
122°  under  14  mm.  pressure  and  has  a  sp.  gr.  L018  at  0°/4°. 

Aqueous  ammonia  converts  methyl  /3-butyryloxycrotonate  into 
ammonium  butyrate  and  methyl  acetoacetate,  whilst  gaseous  ammonia 
passed  into  an  ethereal  solution  of  the  ester  furnishes  butyramide  and 
methyl  /3-aminocrotonate  (compare  Abstr.,  1901,  i,  311). 

Phenylhydiazine  reacts  with  methyl  /3-butyryloxycrotonate  dissolved 
in  ether,  producing  butyrylphenylhydrazine,  phenylmethylpyrazolone, 
and  a  small  quantity  of  ftis-phenylmethylpyrazolone. 

Hydrazine  reacts  similarly,  forming  methylpyrazolone  and  butyryl- 
hydrazine ,  COPr*NH'NH2.  This  crystallises  in  deliquescent,  colourless 
needles,  is  soluble  in  all  ordinary  solvents  except  light  petroleum, 
boils  at  120°  under  10  mm.  pressure,  and  reduces  Fehling’s  solution. 
It  reacts  with  benzaldehyde  to  form  the  corresponding  hydrazone, 
which  crystallises  in  long  needles,  melts  at  97°,  and  is  soluble  in  ether, 
alcohol,  and  chloroform,  but  insoluble  in  light  petroleum  and  water. 
Acetone  butyrylhydrazone,  COPr*NH*NICMe2,  obtained  by  the  solution 
of  butyr\ lhydrazine  in  acetone,  forms  colourless  crystals  melting  at 
83°  and  readily  soluble  in  acetone,  ether,  alcohol,  and  water,  but 
almost  insoluble  in  light  petroleum.  T.  A.  H. 

Camphocarboxylic  Acid.  Ill  and  IV.  Julius  W.  Bruijl 
(Ber.,  1902,  35,  4030 — 4040;  4113 — 4119.  Compare  this  vol.,  i,  4). 
— Methyl  acetylcamphocarboxylate,  prepared  by  the  action  of  acetyl 
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chloride  on  the  sodium  derivative,  is  a  colourless,  odourless,  viscous  oil, 
boils  at  142°  under  12  mm.  pressure,  is  insoluble  in  dilute  alkali 
hydroxides,  but  readily  soluble  in  organic  solvents ;  it  does  not 
decolorise  bromine  or  permanganate  but  is  readily  hydrolysed  by 
alkalis  or  acids  to  acetic  and  camphocarboxylic  acids,  and  is  therefore 

.OCOoMe 

regarded  as  the  acetate  of  an  enolic  modification,  C8H14<^U  ,  a 

O'UAc 

conclusion  which  is  in  accordance  with  the  optical  properties  of  the 
substance. 

The  sodium  derivative  of  amyl  camphocarboxylate  is  soluble  in 
ether,  benzene,  or  light  petroleum.  Amyl  acetylcccmphocarboxylate  is  a 
thick,  colourless,  odourless  oil  and  boils  at  170 — 171°  under  10*5  mm. 
pressure ;  its  properties  are  similar  to  those  of  the  methyl  ester 
and  it  is  therefore  also  regarded  as  an  enolic  acetate, 

C8  14<(j.OAc 

Amyl  camphocarboxylate  is  not  acted  on  by  acetyl  chloride  in  pyridine 
solution,  and  the  corresponding  ketonic  acetate  has  not  yet  been  prepared. 

Ethyl  isovalerylcamphocarboxylate  is  a  viscous,  colourless  oil  and 
boils  at  174 — 176°  under  13  mm.  pressure  ;  the  optical  properties  are 

C*CO  Et 

in  accord  with  the  formula  C8H14<^U  ,  and  agree  exceed- 

4/ *  0  *  C  O  *  H  g 

ingly  closely  with  those  of  the  isomeric  amyl  acetylcamphocarb- 
oxylate ;  the  ester  is  readily  hydrolysed  to  ethyl  alcohol,  campho¬ 
carboxylic  acid,  and  isovaleric  acid  by  alkalis,  by  hydrochloric  acid, 
and  even  by  dilute  acetic  acid. 

Ethyl  benzoylcamphocarboxylale  crystallises  from  90  per  cent, 
alcohol  in  beautiful,  long,  rhombic  prisms,  melts  at  46 — 47°,  boils  at 
218 — 21 8 -5°  under  14  mm.  pressure,  is  readily  hydrolysed  by  methyl 
alcoholic  potassium  hydroxide,  but  much  less  readily  by  hydrochloric 
acid  ;  no  trace  of  benzoylcamphor  is  formed  in  the  hydrolysis,  and  the 
product  therefore  consists  entirely  of  the  enolic  benzoate, 

CsH“<C-OBz 

The  products  of  interaction  of  methyl  sodium  camphocarboxylate  and 
benzenesulphonic  chloride  are  benzenesulphinic  acid  and  (under  vary¬ 
ing  conditions)  two  methyl  chlorocamphoearboxylates,  which  are 

,  .  1  .  .  ,  .  ^  TT  JXJl’COgMe 

probably  stereoisomerides  01  the  formula  C8HU<^  1  „ 

vU 


Methyl  chlorocamphocarboxylate  separates  from  60  per  cent,  alcohol 
in  tablets  and  melts  at  53 — 54°.  Methyl  isochlorocamphocarboxylate 
separates  in  prismatic  crystals  and  melts  at  60 — 61°.  Amyl  chloro- 
camphocarboxylate,  prepared  by  a  similar  method  from  amyl  sodium- 
camphocarboxylate  and  benzenesulphonic  chloride,  is  an  oil  boiling  at 
182 — 183°  under  12  mm.  pressure  and  is  perhaps  a  mixture  of  stereo¬ 
isomerides. 

Methyl  chlorocamphocarboxylate,  like  the  methyl  alkylcampho- 
carboxylate,  cannot  be  hydrolysed  by  mineral  acids,  but  is  very  readily 
hydrolysed  by  methyl  alcoholic  sodium  or  potassium  hydroxide.  The 
hydrolysis  does  not  proceed  in  any  simple  manner ;  a-chlorocamphor 
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is  formed,  and  a  small  amount  of  an  acid  was  isolated  which  melted  at 
116 — 117°,  and  which  may  perhaps  be  a  stable  a'-chlorocampho-a- 
carboxylic  acid.  T.  M.  L. 

Oxalomolybdites.  G.  Bailhache  ( Compt .  rend.,  1902,  135, 
862 — 865.  Compare  Abstr.,  1901,  ii,  243). — A  potassium  oxalomolyb- 
dite ,  MoO(OH)3,C204HK,  is  prepared  by  dissolving  molybdenum 
sulphate,  Mo205,2S03  (1  mol.),  and  oxalic  acid  (2  mols.)  in  water, 
exactly  precipitating  the  sulphuric  acid  with  barium  hydroxide,  adding 
the  necessary  quantity  of  potassium  carbonate,  and  concentrating  in  a 
current  of  carbon  dioxide.  The  salt  forms  orange-red,  hydrated 
crystals,  which  become  yellow  on  losing  water.  On  treatment  with  an 
ammonium  chloride  solution  saturated  with  hydrogen  chloride,  the 
compound  MoOCl3,2NH4Cl  is  obtained  in  grass-green  crystals.  By 
nitric  acid,  the'  potassium  salt  is  converted  into  an  oxalomolybdate. 
When  heated  at  115 — 180°,  it  decomposes  according  to  the  equation 
2MoO(OH)3,C204HK  =  Mo02  +  K2Mo04  +  2CO  +  2C02  +  4H20. 

Ammonium  oxalomolybdite  forms  orange-red  crystals,  with  H20, 
which  lose  water  and  become  yellow  in  a  desiccator.  The  barium  salt 
separates  in  red  crystals,  with  H20,  and  is  very  insoluble.  It  is  also 
formed  by  treating  the  green  ammonium  chloride  compound  just 
mentioned  with  oxalic  acid  and  barium  chloride.  K.  J.  P.  O. 

Microscopic  Examination  of  [Succinates  of]  the  Rare  Earths. 
Richard  J.  Meyer  {Zeit.  anorg.  Chem.,  1902, 33,  31 — 44). — The  micro¬ 
scopic  appearance  of  the  succinates  of  the  metals  of  the  cerite  group 
has  been  examined.  The  form  depends  on  the  concentration  of  the 
solution.  Neodymium  and  praseodymium  succinates  separate  from 
dilute  solution  in  small  needles,  and  from  more  concentrated  solution 
in  starry  aggregates.  Samarium  succinate  separates  in  precisely  the 
same  form.  Lanthanum  succinate  also  separates  in  this  form  as  well 
as  in  rhomboids. 

From  all  the  cerium  preparations,  cerium  succinate  separates  in 
rhomboids  resembling  those  of  lanthanum  succinate  as  well  as  in 
needles ;  whether  this  is  due  to  the  actual  presence  of  lanthanum  or 
whether  this  form  is  also  characteristic  of  cerium  succinate  is  doubtful. 

From  an  exhaustive  examination  of  these  succinates,  the  author 
believes  that  the  microscopic  method  is  insufficient  for  deciding  as 
to  the  homogeneity  of  cerite  earth  preparations.  J.  McC. 

Synthesis  of  Alkylated  Glutaric  Acids  from  /3-Glycols.  I. 
Synthesis  of  a-Methylglutaric  Acid.  Adolf  Franke  and  Moriz 
Kohn  ( Monatsh .,  1902,  23,  740 — 746). — a -Methyltrimethylene  dicyanide 
[ay -dicyanobutane],  prepared  from  the  bromide  of  /3-butylene  glycol  and 
potassium  cyanide,  is  a  colourless  liquid,  which  boils  at»269 — 271°  under 
atmospheric  pressure,  and  at  134°  under  13  mm.;  it  is  easily  soluble 
in  water,  alcohol,  or  ether.  On  hydrolysis  with  acids,  it  is  converted 
into  a-methylglutaric  acid.  E.  F.  A. 

Selenodilactylic  Acids.  Nils  Coos  ( Ber .,  1902,  35,  4109 — 4112). 
— Two  stereoisomeric  selenodilactylic  acids,  Se(CH2,CH2*C02H)2,  are 
obtained  in  the  form  of  potassium  salts  by  the  action  of  potassium 
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a-bromopropionate  on  hydrogen  selenide  dissolved  in  aqueous  potass¬ 
ium  hydroxide.  The  acid,  which  is  the  principal  product,  crystal¬ 
lises  from  water  in  monoclinic  prisms,  [_a  :  b  :  c  =  1‘0089  :  1  :  T3345  ; 
/8=  114°32'],' melts  at  145°,  and  has  356,  K  0'0416;  from  the 
mother  liquors  of  this  acid,  a  rhombic  form,  \_a  :  b  :  c  =  09210  : 1  : 1*2360], 
is  obtained  which  melts  at  106 — 107°  and  has  A=  0*0380.  The  sodium 
and  potassium  salts  are  very  easily  soluble  ;  the  barium  salts  each  exist 
in  two  forms,  as  in  the  case  of  the  analogous  thio-acids,  one 
amorphous  and  easily  soluble,  the  other  crystalline  and  sparingly 
soluble.  The  amide  of  the  monoclinic  acid  crystallises  in  long  needles, 
that  of  the  rhombic  acid  in  plates.  W.  A.  D. 

Metacetaldehyde.  Walther  Burstyn  (Monatsh.,  1902,  23, 
731 — 739). — A  determination  of  some  physical  constants.  The  vapour 
tension  rises  regularly  with  the  temperature  up  to  80°,  when  decompo¬ 
sition  begins.  The  vapour  density,  determined  by  Hofmann’s  method, 
was  found  to  vary  between  25*5  and  26  6.  The  numbers  obtained  for  the 
molecular  weight,  as  determined  by  the  freezing  point  method,  increase 
with  the  concentration,  but  fall  between  those  required  for  3C2H40 
and  4C2H40,  and  as  the  partial  dissociation  into  acetaldehyde  must 
lead  to  too  low  a  result,  the  quadrimolecular  formula,  C8H1604,  is 
probably  indicated.  E.  F.  A. 

Action  of  Sodium  Dioxide  on  Paraformaldehyde.  Ludwig 
Vanino  (Zeit.  anal.  Chem.,  1902,  41,  619 — 620). — Solid  sodium 
peroxide  thrown  into  formaldehyde  solution  generally  produces  detona¬ 
tion.  Solid  paraformaldehyde  brought  into  contact  with  dry  sodium 
peroxide  is  instantly  inflamed.  M.  J.  S. 

Synthesis  of  Organic  Acids,  Carbohydrates,  and  Proteids 
Julius  Walther  (Chem.  Zeit.,  1902,  26,  1001 — 1002). — The  author 
describes  the  apparatus  used  in  his  synthetical  experiments  (compare 
Abstr.,  1902,  i,  747).  K.  J.  P.  O. 

Oxidation  Products  of  Rhodeose.  Emil  Votocek  (Zeit. 
Zuckevind.  Bohm.,  1902,  27,  15 — 27.  Compare  Abstr.,  1900,  i, 
332,  and  1901,  i,  368). — In  order  to  discover  the  cause  of  the  difference 
in  specific  rotations  between  syrupy  rhodeose  ([a]D  +  36°)  and  the 
crystalline  sugar  ([a]D  +  75*2)  (loc.  cit.),  the  author  has  studied  the 
products  of  oxidation  of  the  syrupy  modification  by  means  of  bromine 
in  presence  of  water.  From  the  resulting  mixture  of  acids,  two 
barium  salts  were  separated. 

(1)  Barium  rhodeonate,  (C6Hll06)2Ba,  is  sparingly  soluble  in 
water  and  crystallises  with  either  1  or  2H20  ;  free  ihodeonic  acid 
was  not  obtained,  as  it  passes  readily  into  rhodeolactone,  which  melts 
at  105 ’5°,  is  readily  soluble  in  water,  and  has  [a]D-76*3°;  reduc¬ 
tion  of  the  lactone  by  means  of  dilute  sulphuric  acid  and  sodium 
amalgam  yields  rhodeose.  From  dilute  alcohol,  potassium  rhodeonate 
crystallises,  with  1^H20,  in  thin,  colourless  prisms  soluble  in  water. 

(2)  Barium  iso  rhodeonate,  which  is  isomeric  with,  and  more  soluble 
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in  water  than,  the  rhodeonate,  separates,  with  2H,20,  as  a  microcrystal- 
line  mass,  iso Rhodeonic  acid,  which  was  obtained  as  a  yellowish- 
brown  syrup,  gives  a  value  + 16°  for  [a]D,  and  is  much  less  readily 
converted  into  a  lactone  than  rhodeonic  acid ;  oxidation  of  the  acid  by 
means  of  nitric  acid  gives  rise  to  trihydroxyglutaric  acid,  showing 
that  the  corresponding  sugar,  tsorhodeose,  is  a  methylpentose ;  the 
potassium  salt  was  prepared  and  analysed.  Reduction  of  a  mixture 
of  isorhodeonic  acid  and  its  lactone,  by  means  of  sodium  amalgam  in 
presence  of  water,  yields  a  sugar  to  which  the  name  iso rhodeose  is  given, 
and  which  strongly  reduces  Fehling’s  solution,  has  a  lower  sjfecific 
rotation  than  rhodeose,  and  yields  a  phenylosazone  crystallising  in 
short,  yellow,  prism-like  needles  melting  at  189 — 190°.  With 
hydrazine  or  substituted  hydrazines,  isorhodeose  does  not  form 
insoluble  hydrazones. 

The  author  compares  the  properties  of  rhodeose  with  those  of  fucose 
(see  Tollens,  Abstr.,  1890,  1393),  which  is  probably  the  optical 
antipode  of  rhodeose.  T.  H.  P. 

Action  of  Formaldehyde  on  Starch :  Iodo-compound  of 
Amylodextrin.  Victor  Syniewski  (Annalen,  1902,  324,  201 — 212; 
Bull.  Acad.  Sci.  Cracow ,  1902,  435—441). — Potato  starch,  when 
mixed  with  40  per  cent,  formaldehyde  solution,  is  not  immediately 
attacked,  but  after  three  days  its  granules  commence  to  coagulate, 
their  circumferential  parts  vitrify,  and  only  the  unaltered  interiors 
give  the  iodine  reaction.  This  alteration  increases  until  the  mix¬ 
ture  becomes  gelatinous  and  homogeneous,  and,  on  adding  a  further 
quantity  of  the  aldehyde  solution,  the  product  becomes  mobile, 
and  after  two  months  acquires  the  consistence  of  an  ordinary  starch 
solution  of  similar  concentration,  but  does  not  give  the  colora¬ 
tion  with  iodine.  The  condensation  product,  which  is  not  identical 
with  Claassen’s  amyloform  ( Chem .  Cenir.,  1879,  i,  160),  is  readily 
decomposed  on  heating,  and  is  slowly  hydrolysed  by  water  and 
rapidly  by  acids,  giving  rise  to  a  substance  closely  resembling  amylo¬ 
dextrin  ;  this  substance  rapidly  recombines  with  the  aldehyde  to  give 
the  original  compound. 

*  These  results  indicate  that  a  concentrated  formaldehyde  solution 
hydrolyses  starch,  giving  rise  to  a  substance  of  the  earbinol  type 
which  does  not  reduce  Fehling’s  solution  and  which  interacts  with  the 
aldehyde,  yielding  a  readily  hydrolysable  condensation  product.  The 
latter  process  is  employed  in  purifying  amylodextrin,  this  substance 
dissolving  in  formaldehyde  solution,  whilst  its  impurities  remain  in¬ 
soluble  ;  the  filtrate,  on  evaporation,  yields  microscopic  granules  com¬ 
posed  of  concentrically  arranged  layers  of  small  needles,  and,  under 
polarised  light,  these  aggregates  exhihit  a  well-defined,  black  cross. 

The  iodine  derivative  of  amylodextrin,  prepared  by  hydrolysing  the 
formaldehyde  compound  with  dilute  acid  and  adding  a  standard  pot¬ 
assium  iodide  solution  of  iodine,  is  precipitated  by  the  addition  of  a 
saturated  sodium  chloride  solution,  and  its  composition  is  determined 
by  titrating  the  residual  iodine.  In  this  way,  the  formula 

[C54H90O45,|(H2O)IJ4 


is  obtained. 
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Formaldehydeamylodextrin,  which  does  not  react  with  iodine,  prob¬ 
ably  contains  the  aldehyde  combined  in  some  way  with  its  primary 
alcoholic  radicles  ‘CH2*OH.  The  progress  of  hydrolysis  is  indicated  by 
the  colour  reaction  with  iodine  ;  when  one  of  these  groups  is  present, 
a  brown  colour  is  observed  ;  a  red  coloration  is  obtained  when  two  of 
these  react,  and  the  blue  iodoamylodextrin  results  when  three  alcoholic 
residues  participate  in  the  interaction.  G.  T.  M. 

Constitution  of  Starch.  Victor  Syniewski  ( Annalen ,  1902, 
324*212 — 268  ;  Bull.  Acad.  Sci.  Cracow ,  1902,  441 — 454.  Compare 
Abstr.,  1900,  i,  78). — A  starch  emulsion  of  known  strength,  con¬ 
taining  a  small  amount  of  formaldehyde,  is  treated  with  malt 
extract  prepared  at  76 — 78°,  and  samples  taken  out  from  time 
to  time  are  tested  by  Fehling’s  solution.  The  results  indicate  that 
hydrolysis  takes  place  rapidly  until  the  mixture  contains  30*72  per 
cent,  of  maltose,  but  from  this  stage  onwards  the  reaction  proceeds 
very  slowly.  The  critical  point  at  which  the  rate  of  hydrolysis 
changes  corresponds  with  the  stage  at  which  the  mixture  ceases  to 
give  any  characteristic  coloration  with  iodine  solution.  With  a  starch 
solution  containing  0  021286  gram  of  amylogen  per  c.c.,  this  change 
occurs  after  216  hours,  and  when  this  solution  is  treated  with  fresh 
malt  extract  prepared  at  the  ordinary  temperature,  hydrolysis  takes  place 
much  more  rapidly,  until  after  48  hours  the  percentage  of  maltose  has 
risen  to  92*36.  then  the  reaction  slackens  again  considerably,  so  that 
after  96  hours  the  percentage  of  the  sugar  is  only  93*05.  Similar  re¬ 
sults  are  obtained  by  adding  the  cold  malt  extract  at  other  stages  in 
the  hydrolysis  of  starch  by  the  heated  extract.  The  dextrin  which 
remains  when  the  action  of  the  cold  extract  begins  to  slacken  is 
called  protodextrin  I  (“  Grenzdextrin  1  ”)  and  that  which  resists  the 
action  of  the  heated  extract  is  designated  protodextrin  II  (“  Grenz¬ 
dextrin  II.”)  The  latter  is  isolated  by  adding  the  partially  hydrolysed 
solution  to  boiling  water,  evaporating,  filtering,  and  precipitating  with 
90  per  cent,  alcohol ;  it  is  finally  extracted  with  methyl  alcohol  to  re¬ 
move  the  last  traces  of  sugar. 

Protodextrin  II,  C36H62031,  a  pale  yellow  powder  with  a  sweet 
taste,  is  moderately  soluble  in  dilute  alcohol,  the  solubility  diminish¬ 
ing  as  the  concentration  of  the  alcohol  increases  ;  it  has  [a]D  +  179°36' 
at  20°,  its  molecular  weight,  as  determined  by  the  cryoscopie  method 
in  aqueous  solution,  is  1039. 

This  dextrin,  which  is  readily  hydrolysed  by  cold  malt  extract,  is 
apparently  identical  with  a-maltodextrin  (Ling  and  Baker,  Trans., 
T897,  71,  517),  achroodextrinll  (Lintnerand  Dull,  Abstr.,  1895,  i,  409), 
and  maltodextrin  (Brown  and  Morris,  Trans.,  1885,  47,  527). 

When  a  3  per  cent,  solution  of  protodextrin  II  is  treated  for 
1  hour  with  fresh  malt  extract,  60  per  cent,  is  converted  into  sugar 
(maltose),  and  a  substance  having  the  composition  C24H42021  is  pre¬ 
cipitated  on  adding  alcohol ;  this  product,  to  which  the  name  y -malto¬ 
dextrin  is  given,  resembles  protodextrin  II,  and  is  readily  soluble 
in  dilute  alcohol,  dissolving,  however,  more  sparingly  in  the  concen¬ 
trated  solvent ;  it  has  [a ]D  +172°17'  at  20°;  its  molecular  weight, 
determined  by  the  cryoscopie  method  in  aqueous  solution,  is  595.  The 
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hydrolysis  of  y-maltodextrin  by  fresh  cold  malt  extract  takes  place 
at  first  very  rapidly  until  94'06  per  cent,  has  been  converted  into 
sugar. 

y-Maltodextrin  is  undoubtedly  identical  with  Ling  and  Baker’s 
/3-maltodextrin  (Trans.,  1897,  71,  518)  and  with  Prior’s  achroodex- 
trin  III  (Abstr.,  1897,  i,  312). 

The  formation  of  this  substance  from  protodextrin  II  takes 
place  in  accordance  with  the  following  equation  :  ^'36^-62^31  "h  -^2^  — 
^24^-42^21  +  ^12^-22^11*  isoMaltose  is  extracted  by  alcohol  from  the 
residue  obtained  by  evaporating  down  the  product  of  the  action  of 
fresh  malt  extract  on  y-maltodextrin ;  the  osazone  obtained  from  this 
sugar  has  the  characteristics  of  Lintner’s  ■isomaltosazone,  and  is  not 
contaminated  with  dextrinous  substances  as  suggested  by  Brown  and 
Millar  (Trans.,  1899,  75,  292.  Compare  also  Ling  and  Baker,  Trans., 
1895,  67,  739). 

Protodextrin  II  yields,  on  hydrolysis,  2  mols.  of  maltose  to  1 
of  isomaltose,  whilst  y-maltodextrin  gives  rise  to  equal  mols.  of  the 
two  sugars. 

Protodextrin  I  (Lintner’s  achroodextrin  I),  C72H124062,  is  a  white 
powder,  very  slowly  hydrolysed  by  freshly  prepared  cold  malt  extract 
in  the  presence  of  formaldehyde,  yielding  a  mixture  of  dextrose, 
maltose,  and  isomaltose ;  the  first  two  sugars  are  removed  by  ex¬ 
tracting  the  syrupy  product  of  evaporation  with  hot  dilute  alcohol, 
the  isomaltose  and  dextrinous  substances  remain  undissolved,  the  biose 
being  then  dissolved  out  by  90  per  cent,  alcohol.  The  isomaltose, 
which  is  purified  by  crystallisation  from  a  mixture  of  methyl  and 
ethyl  alcohols,  decomposes  at  82 — 85°  and  has  [a]D  + 141°40'  at 
20°  ;  its  osazone  melts  sharply  at  152 — 153°.  This  sugar  is  not 
identical  with  Fischer’s  isomaltose  and  is  accordingly  designated 
dextrinose. 

Amylodextrin,  the  product  obtained  by  heating  a  5  per  cent,  starch 
emulsion  at  1 40°,  has  a  composition  corresponding  with 

(C^HgoO^^I-wlIgO  0r  (^-'54'^96^48)^>  “  |rWH20. 

This  molecule  contains  93  hydrogen  atoms,  of  which  only  30  can  be 
hydroxylic.  The  acetyl  derivative  of  amylodextrin,  obtained  by  the 
action  of  acetic  anhydride,  is  a  white,  amorphous  powder  decomposing 
at  280 — 281°;  its  composition  corresponds  with  the  formula 
w[(C54H66048  — -|H2O)(O2H3O)30].  From  this  compound,  the  amylo¬ 
dextrin  is  regenerated  by  the  action  of  sodium  hydroxide  solution. 

A  10  per  cent,  starch  paste,  when  heated  under  pressure  and 
allowed  to  evaporate,  deposits  a  precipitate  containing  amylodextrin 
and  a  reversion  product  of  this  substance.  The  mixture  is  dehydrated 
in  alcohol,  and,  after  drying,  is  extracted  with  hot  water,  which  re¬ 
moves  the  amylodextrin,  leaving  its  reversion  product ;  the  latter 
substance  has  the  composition  corresponding  with  (C64H90O45)„  +  wH20, 
and  is  therefore  formed  from  amylodextrin  by  the  abstraction  of 
water. 

The  rate  of  hydrolysis  of  this  substance  with  fresh  malt  extract  is 
intermediate  between  those  of  starch  and  amylodextrin. 

The  amylogen  residue  of  the  starch  molecule,  which  contains  three 
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maltose  residues,  loses  these  by  hydrolysis  with  malt  extract  when  a 
preliminary  carbinol  hydrolysis  has  led  to  the  addition  of  hydroxyl 
groups,  this  operation  taking  place  in  three  stages. 

These  experimental  results  are  discussed  at  considerable  length  and 
the  salient  points  of  the  theoretical  part  are  summarised  in  the 
following  manner. 

The  nine  dextrose  residues  of  which  the  amylogen  radicle  is  com¬ 
posed  are  linked  together  by  nine  monocarbonyl  linkings.  Three  of 
these,  the  a-linkings,  connect  the  protodextrin  I  residue  with  three 
maltose  residues.  Three  other  linkings,  indicated  by  the  letter  /3, 
join  together  the  three  dextrose  residues  which  make  up  the  proto¬ 
dextrin  I  complex,  and  the  last  three,  y-linkings,  connect  the  pairs  of 
dextrose  residues  which  make  up  the  three  maltose  residues.  The 
amylogen  complex  is  accordingly  thus  represented  : 


P 


(c«)-a-(ofl)-r(c«) 

(o.)-a-(oa)-y(o6)  . 

/P 

(C6)-a-(C6)-y(C6) 


The  decomposition  of  the  amylogen  residue  by  fresh  malt  extract 
results  from  the  rupture  of  the  a-linkings ;  the  hydrolysis  induced  by 
the  heated  extract  leads  to  the  disruption  of  the  /3-linkings. 

Protodextrin  II  is  accordingly  represented  by  the  formula 
(C6)-y-(Cfi)-a-(Cf()-(C6)-a-(06)-r(C6),  and  this  is  hydrolysed  to  y-malto- 
dextrin,  (C6)'y*(C6)*a*(C6)’(C6),  and  maltose,  (Cfl)*y(C6),  the  former  of 
these,  on  further  treatment,  yielding  maltose  and  dextrinose  (Lintner’s 
tsomaltose),  (Cfl)*(C6).  Protodextrin  I  consists  of  four  aggregates, 
each  containing  three  dextrose  residues,  (C6),  joined  by  /3-linkings  in 
the  following  manner : 


(C6) 

P 


P 


\ 


4 


If  (C12)  be  taken  to  represent  maltose,  (C6)’y*(C6),  then  the  amyl¬ 
ogen  complex  is  (96^>(C6)*(C12),  and  this  may  be  written  in  the 


(C12V(Cc) 

more  condensed  form  0 


■as 


<Sis 

c18 


The  starch  molecule,  C216H360O180,  consists  of  four  conjugated  amyl¬ 
ogen  residues,  each  of  these  being  connected  with  the  other  three 
by  three  pairs  of  anhydrocarbinol  linkings,  three  of  these  being 
between  protodextrin  I  complexes  and  three  between  maltose 
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residues.  The  structure  of  the  starch  molecule  may  accordingly  be 
conventionally  represented  by  the  plane  formula  : 


(018)= 


(C18): 


S1^XcI,)=(01,)<<5'»; 
(.'-'18/  ('-'18/ 
\  S 

(oI8) - (C18l 


'IS 


The  six  linkings  between  the  maltose  residues  (ra-carbinol  linkings) 
are  resolved  when  amylodextrin,  C216H3720186,  is  formed  from  starch 
by  the  addition  of  6  mols.  of  water.  G.  T.  M. 


Behaviour  of  Glycogen  to  Boiling  Caustic  Alkali.  Eduard 
Pflijger  ( Pfluger’s  Arcltiv,  1902,  92,  81 — 101). — Further  experiments 
are  given  which  show  that,  if  glycogen  is  boiled  for  many  (40)  hours 
with  strong  potassium  hydroxide  (36  per  cent.),  it  is  not  destroyed  at  all. 
Prolonged  boiling  with  dilute  (2  per  cent.)  alkali  leads  to  a  loss  of 
about  4  per  cent.  AW  D.  H. 

New  Compound  of  the  Hexamethylenetetramine  Group. 
Marcel  Descude  ( Compt .  rend.,  1902,  135,  693 — 696). — Gaseous 
ammonia  reacts  with  methylene  dibenzoate,  as  with  other  esters, 
yielding,  in  the  first  place,  benzamide  and  methylene  glycol,  that  is, 
formaldehyde  and  water.  The  formaldehyde  and  the  ammonia  produce 
hexamethylenetetramine ;  at  the  same  time,  some  ammonium  benzoate 
is  formed.  In  the  case  of  the  dibenzoate,  the  reaction  must  be  carried 
out  in  the  presence  of  a  large  quantity  of  alcohol,  but  with  the  di¬ 
acetate  a  smaller  quantity  of  alcohol  may  be  used  and  the  yield  of  the 
tetramine  is  much  larger  3  this  reaction,  in  fact,  affords  a  rapid  method 
of  preparing  the  base  in  a  pure  state. 

If  the  alcoholic  solution  of  the  benzamide  and  hexamethylenetetr¬ 
amine  be  evaporated  on  the  water-bath,  these  substances  react  forming 
a  compound,  tribenzoyltriaminotrimethylamine,  N(CH2*NH*COPh)3;  it 
has  also  been  obtained  from  benzamide,  formaldehyde,  and  ammonia  3  it 
crystallises  in  lustrous  plates  melting  at  187°  and  has  a  sp.  gr.  1*24  3  on 
heating,  it  decomposes,  yielding  a  sublimate  of  benzamide.  Dilute 
acids  convert  this  substance  into  methylenedibenzamide,  formaldehyde, 
and  ammonia. 

Attention  is  drawn  to  the  fact  that  the  formation  of  this  compound 
under  the  conditions  just  mentioned  is  evidence  for  the  constitutional 
formula  for  hexamethylenetetramine,  N(CH2‘NICII2)3.  K.  J.  P.  O. 
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Occurrence  and  Properties  of  Choline.  Heinrich  Struve 
(Zeit.  anal.  Chern.,  1902,  41,  544 — 550). — See  this  vol.,  ii,  116. 

Oxime  of  Diacetone  Alcohol  and  a  Hydroxyhexylamine. 
Moriz  Kohn  and  G.  Lindauer  ( Monatsh .,  1902,  23,  751 — 764). — Di¬ 
acetone  alcohol  oxime,  which  crystallises  in  needles  and  melts  at 
57-5  — 58*5°,  when  reduced  with  sodium  and  alcohol  is  converted  into 
hydroxy-yS-fsohexylamine,  which  boils  at  174°  and  yields  an  oxalate 
melting  at  211°  ;  this  amine  is  identical  with  that  described  by  Kerp 
(Abstr.,  1896,  i,  448),  prepared  from  the  oxime  of  mesityl  oxide.  The 
amine  and  phenylthiocarbimide  interact,  forming  a  thiocarbamide, 
NHPh-CS-NH-CHMe-CH2*CMe2*OH,  which  melts  at  131°;  on  heating 
this  with  hydrochloric  acid  under  pressure,  a  penthiazoline  deriv¬ 
ative,  is  obtained.  E.  F.  A. 


New  Base  derived  from  Galactose.  E.  Roux  (Compt.  rend., 
1902,  135,  691 — 693.  Compare  Abstr.,  1901,  i,  372). — By  a  method 
very  similar  to  that  previously  described  ( loc .  cit.)  for  the  preparation 
of  dextroseamine,  galactamine,  OH,CH2*[CH‘OHJ4*CH2*NH2,  has  been 
obtained  from  galactoseoxime  ;  the  base  forms  a  colourless,  crystalline 
mass  which  is  very  soluble  in  water  but  not  in  boiling  alcohol ;  it 
melts  at  139°  and  has  [a]D  -2*77°  in  10  per  cent,  aqueous  solution, 
and  does  not  exhibit  mutarotation.  It  is  a  strong  base,  displacing 
ammonia.  With  metallic  salts,  it  behaves  as  does  glucamine,  but  does 
not  give  a  crystalline  compound  with  copper  sulphate.  The  oxalate, 
(C6H1^06,NH2)2,C204H2,2H20,  crystallises  in  slender,  arborescent 
needles  melting  at  129 — 130°  ;  it  loses  water  at  100°  and,  in  8  per  cent, 
aqueous  solution,  has  [a]D  —  11’28°;  the  anhydrous  salt,  obtained 
from  the  alcoholic  solution,  forms  acicular  crystals  melting  at  200°. 
The  hydrochloride ,  OgHjgOg'NH^HCljHgO,  crystallises  in  prismatic 
needles  which  effloresce  in  dry  air  ;  the  anhydrous  salt  is  an  amorphous 
powder.  The  picrate  crystallises  in  minute,  chrome-yellow  needles, 
the  plalinichloride  in  orange  plates.  The  normal  sulphate  foims  prism¬ 
atic  needles.  Benzylidenegalactamine,  C6H13Os'NICHPh,  prepared 
from  benzaldehyde  and  galactamine,  forms  scales  which  melt  and 
decompose  at  195 — 196°  and  are  easily  hydrolysed  by  water.  The 
carbamide,  C6H1305*NH#C0’NH2,  prepared  from  galactamine  sulphate 
and  potassium  cyanate,  forms  rectangular  plates  melting  at  180°  ;  it 
has  [a]D  —  12*5°  and  does  not  exhibit  mutarotation  ■  by  sodium  hypo- 
bromite,  it  is  decomposed  in  the  same  manner  as  glucaminecarbamide. 
The  phenylcarbamide,  C6H1305*NH*C0*NHPh,  prepared  from  phenyl- 
carbimide  and  galactamine,  crystallises  in  long,  prismatic  needles 
melting  at  219°. 

Phenylcarbamidogalactamine  pentaphenylcarbamate, 
NHPh-C0-NH-0eH1306(C0*NHPh)5, 

is  formed  when  excess  of  phenylcarbimide  is  used,  and  crystallises  in 


small  needles  melting  and  decomposing  at  325°.  Mercaptogalact- 

xt/CH2 — OH-[CH-OH]3-OH2-OH . 

oxazolme,  ,q  ,  is  obtained  when  galact- 


74 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


amine  is  heated  with  carbon  disulphide;  it  forms  plates  melting  at 
185 — 186°,  and,  like  the  corresponding  derivative  of  dextrose,  gives  a 
crystalline  compound  with  silver  nitrate.  K.  J.  P.  O. 

(f-Glucosamine  and  Chitose.  Carl  Neuberg  (Ber.,  1902,  35, 
4009 — 4023). — [With  Hans  Wolff.] — Chitamic  acid  is  preferably 
prepared  from  glucosamine  hydrochloride  and  not  the  hydrobromide 
(compare  Fischer  and  Tiemann,  Abstr.,  1894,  i,  167);  it  is  sweet  and 
has  a  pleasant  taste,  and  on  heating  gives  off  vapours  which  colour  a 
pine-splinter  red.  Chitamic  acid  and  phenylcarbimide  yield  tetra- 
hydroxybutyl-~N-phenylhydantoin,  which  crystallises  in  colourless  needles, 
becoming  brown  at  170°  and  melting  at  199 — 201°;  in  aqueous  solu¬ 
tion,  the  compound  has  [a]D  +  93'2°.  Phenylthiocarbimide  and  chitamic 
acid  yield  tetrahydroxybutyl-T$-phenylthiohydantoic  acid ,  which  forms 
crystals  melting  at  178 — 180°.  Brucine  glucosamate  forms  insoluble 
crystals  which  become  brown  at  210°  and  melt  at  228 — 230°.  On 
heating  chitamic  acid  with  acetic  anhydride  and  sodium  acetate,  a 
compound,  C6H903NAc2,  is  obtained  ;  it  forms  lustrous  prisms  melting 
at  125°.  When  c?-glucosamic  acid  is  reduced  with  phosphorus  and 
iodine,  a  compound,  C6H1303N,  is  formed  which  melts  at  190 — 200°  ; 
on  more  vigorous  reduction  with  hydriodic  acid  and  phosphorus  under 
pressure,  1-aminohexoic  acid  is  obtained  in  a  partially  racemised  con¬ 
dition  (Fischer  and  Hagenbach,  Abstr.,  1902,  i,  85).  The  copper  salt 
forms  pale  blue  leaflets. 

Chitaric  acid,  obtained  by  Fischer  and  Tiemann’s  process  from  chitamic 
acid,  was  oxidised  with  hydrogen  peroxide  and  ferrous  sulphate  by 
Fenton’s  method;  the  product  was  evaporated  to  dryness  and  the 
pentose  extracted  with  alcohol ;  from  the  latter,  the  phenyl-d-arabin- 
osazone  was  obtained.  Hence  chitaric  acid  is  a  derivative  of  d- 
arabinose  or  d-ribose.  On  attempting  to  degrade  chitaric  acid  by 
Wohl’s  method  by  treatment  of  glucosamine  hydrochloride  with 
sodium  acetate  and  acetic  anhydride,  penta-acetylglucosamic  nitrile, 
OAc*CH2,[CH,OAc]3,CH'NHAc,01Sr,  is  formed ;  it  crystallises  in 
lustrous  prisms  melting  at  118 — 119°(corr.),andwhen  boiled  with  dilute 
sodium  hydroxide  evolves  hydrocyanic  acid.  2 -Aminoglucoheptonic  acid  is 
prepared  by  treating  chitosamine  hydrochloride  with  potassium  cyanide 
or  ammonium  cyanide ;  the  acid  was  purified  by  conversion  into  the 
lead  and  finally  into  the  copper  salt,  C7H1307lSrCu,  which  is  a  green 
powder ;  the  brucine  salt  crystallises  in  prismatic  needles,  which 
become  yellow  at  160°  and  melt  at  163 — 164°.  The  tetrabenzoyl 
derivative  of  2-aminoglucoheptonie  acid  forms  aggregates  which  begin 
to  decompose  at  85°  and  melt  at  101 — 110°.  By  the  oxidation  of  this 
acid  with  fuming  nitric  acid,  pentahydroxypimelic  acid  was  formed 
and  isolated  as  the  calcium  salt. 

[With  Wilhelm  Heimann.] — On  treatment  of  chitosoxime  with 
silver  nitrite,  a  substance  is  obtained  which  yields  a  lead  compound, 
OH-CH2-[CH-OH]4-CH:N-OH,3PbO.  Methylchitoside,  prepared  from 
chitose  syrup,  crystallises  with  H20  in  rhombohedra.  Tribenzoyl - 
chitose  is  obtained  by  the  Schotten-Baumann  method,  and  crystallises  in 
colourless  needles  melting  at  116°.  Chitoheptonic  acid  is  prepared 
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from  chitose  syrup  and  hydrocyanic  acid,  and  subsequent  hydrolysis 
of  the  product  with  lead  carbonate ;  the  barium  salt  is  an  amorphous, 
yellow  powder.  The  dibenzoyl  derivative  crystallises  in  small  octahedra 
which  begin  to  decompose  at  110°  and  melt  at  117 — 120°. 

K.  J.  P.  O. 

Physiological  Relations  of  Derivatives  of  Proteids 
containing  Sulphur.  I.  Constitution  of  Cystin.  Ernst 
Friedmann  ( Peitr .  chem.  Physiol.  Path.,  1902,  3,  1 — 46.  Com 
pare  Abstr.,  1902,  i,  731,  and  Neuberg,  Abstr.,  1902,  i,  743). — 
Baumann  ascribed  to  cystein,  obtained  from  the  cystin-stone  of 
cystinuria,  the  formula  SH’CMe(NH2)  -00211  (cystin  bears  to  cystein 
the  relation  of  a  disulphide  to  a  mercaptan)  ;  the  cystein,  prepared  by 
Morner’s  method  (Abstr.,  1900,  i,  128)  from  hair,  is  shown  to  have 
the  constitution  SH*CH2*CH(NFI)2,C02H  (a  amino-/?-thiolpropionic 
acid),  for  it  can  be  converted  on  the  one  hand  into  taurine, 

so3h-ch2-ch2-nh2, 

and  on  the  other  hand  into  the  disulphide  of  /3-thiolpropionic  acid, 
SH’CHyCH^’COgH  (compare  Neuberg,  loo.  cit.). 

Cystin  is  converted  by  treatment  with  alcohol  and  hydrochloric  acid 
into  the  hydrochloride  of  the  ethyl  ester  of  cystin, 

S2[CH2-CH(NH2)*C02Et]2,3HCl, 
which  crystallises  in  colourless  needles  decomposing  at  185°. 

Cystinhydantoic  acid,  previously  obtained  by  Brenzinger  (Abstr., 
1892,  1111)  as  anhydride,  by  acting  on  cystin  with  potassium  cyanate, 
has  been  isolated  as  barium  salt,  C8H1206N4S2Ba,H20,  which  is  an  amor¬ 
phous,  hygroscopic  powder.  The  silver  salt,  C8H1206N4S2Ag2,  Ag2G,  is 
a  yellow  powder  very  sensitive  to  light.  On  reducing  the  dichloro- 
derivative  of  cystin,  first  obtained  by  Jochem  (Abstr.,  1901,  i,  129),  by 
the  action  of  sodium  nitrite  on  a  solution  of  cystin  in  concentrated 
hydrochloric  acid,  /2-thiolpropionic  acid  is  formed,  which  was  not 
isolated  but  converted  directly  into  the  disulphide,  (C3H502)2S2,  by 
oxidation  with  ferric  chloride;  the  latter  melts  at  154°  and  is 
identical  with  the  compound  obtained  from  /3-iodopropionic  acid. 

Cysteic  acid  (a-amino-/3-sulphopropionic  acid), 

so3h-ch2-ch(nh2)-co2h, 

prepared  by  the  action  of  bromine  on  cystin  or  cystein,  is  purified  by 
conversion  into  the  copper  salt  and  crystallises  either  in  anhydrous 
octahedra  or  in  prismatic  needles  with  H90  ;  it  behaves  as  a  monobasic 
acid,  decomposes  at  260°,  and  has  [a|D  +8'66  when  anhydrous,  and 
+  7'46  when  hydrated.  The  potassium  salt,  C3H605NSK,  H20,  is  a  crys¬ 
talline  powder  ;  the  barium  salt  is  amorphous  ;  the  copper  salt, 
C3H605NS-Cu-0H, 

forms  deep  blue  crystals ;  the  zinc  salt  crystallises  with  3H20.  By 
heating  cysteic  acid  under  pressure  with  water  at  235°  for  2  hours,  it 
is  very  largely  converted  into  taurine.  When  heated  with  barium 
hydroxide  at  150°,  a  small  quantity  of  serine  (a-amino-jS-hydroxy- 
propionic  acid)  is  formed. 

The  author  discusses  the  origin  and  the  fate  of  cystin  in  the 
organism.  K.  J.  P.  O. 
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/3y-Diaminoadipic  Acid.  Wilhelm  Teaube  ( Ber .,  1902,  35, 
4121 — 4128). — The  double  lactam, 

co<rN  ==9*CH(C(W\co 

°U<'0H(002Et)  •  C - — 

produced  by  the  action  of  cyanogen  on  ethyl  sodiomalonate  (Abstr., 
1898,  i,  241),  is  reduced  by  sodium  amalgam  to  fdy-diamino-ah-di- 
carboxyadipic  acid,  CH(C02H)2*CH(NH2)*CH(NH2)*CH(C02H)2, 
which  crystallises  in  rhombic  tablets ;  the  silver  salt  is  precipitated  in 
the  form  of  colourless  needles.  The  double  lactam , 

„NH-CH*CH0 


co< 


ch2-ch-nh 


>co, 


of  /3y-diaminoadipic  acid,  prepared  by  heating  the  preceding  compound  at 
180°,  crystallises  with  H20  from  dilute  alcohol  in  long,  colourless 
needles,  forms  a  platinichloride  which  crystallises  in  long,  yellow 
needles,  and  an  unstable,  yellow,  crystalline  mVoso-derivative.  fiy-Di- 
aminoadipic  acid,  prepared  by  hydrolysing  the  lactam  with  barium 
hydroxide  and  precipitating  the  barium  with  carbon  dioxide,  separates 
with  2H20  in  well-formed  crystals,  is  only  slightly  soluble  in  cold 
water,  but  dissolves  readily  in  mineral  acids,  forms  a  readily  soluble 
hydrochloride  and  a  soluble  platinichloride  which  separates  in  stout, 
yellow  prisms. 


AH- 


-CH-CBr(C02H)2 


of  <x<$-dibromo- 


The  monolactam, 

/3-y-diaminodicarboxyadipic  acid,  prepared  by  the  action  of  bromine  on 
diaminodicarboxyadipic  acid,  crystallises  from  alcohol  in  minute  needles. 
When  heated  with  dilute  hydrogen  chloride,  it  loses  carbon  dioxide 

......  J<7  __  AH — CH'CHBr.. 

and  yields  the  dilactam,  CO<Tr  >  J>CO,  of  ao-dibromo- 

OxlBr  •  JN  xi 


fiy-diaminoadipic  acid,  which  is  insoluble  in  ammonia,  but  dissolves  in 
alkalis  and  is  reprecipitated  by-acids  in  minute,  colourless  needles. 
Ethyl  /3y-di-imino-aS-dimethyldicarbethoxyadipate  is  reduced  by 
sodium  amalgam  to  the  amino-imino-ester-acid, 

C02H-0Me(C02Et)-0H(NH2)*C(:NH)-CMe(C02H)2, 

which  crystallises  in  minute,  colourless  ueedles  and  melts  with 
liberation  of  gas  at  139 — 140°.  The  fused  product  is  a  monolactam, 
CnH1605N2,  formed  by  liberation  of  C02  and  H20,  and  crystallises 
from  hot  water  in  colourless  prisms  melting  without  decomposition 
at  199°.  T.  M.  L. 


Cadmium,  Zinc,  and  Bismuth  Cobalticyanides.  Th.  Fischer 
and  A.  Cuntze  ( Chem .  Zeit.,  1902,  26,  872 — 873). — Cadmium  cobalti- 
cyanide,  2Cd3Co2(CN)12,15H20,  is  prepared  by  boiling  a  dilute  solution 
of  cadmium  chloride  with  a  quantity  of  potassium  cobalticyanide 
insufficient  to  precipitate  the  cadmium ;  it  is  a  white,  amorphous 
powder  which  loses  10H2O  when  dried  in  an  exhausted  desiccator 
over  sulphuric  acid ;  the  salt  is  soluble  in  ammonia  and  ammonium 
chloride  and  is  decomposed  only  on  boiling  with  mineral  acids.  The 
corresponding  zinc  salt,  Zn3Co2(CN)12,12H20,  is  a  white,  amorphous 
powder.  The  bismuth  salt,  BiCo(CN)6,5H20,  is  crystalline,  and  when 
dried  over  sulphuric  acid  is  converted  into  a  salt  2BiCo(0N)6,7H2O. 
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The  cobalticyanides  cf  cadmium  and  zinc  are  converted  into  alkali 
double  salts  when  they  are  heated  with  a  concentrated  solution  of 
alkali  cobalticyanide  under  pressure  at  160°.  The  following  salts  were 
prepared  in  this  manner  :  KCdCo(CN)6,  crystals,  NaCdCo(CN)6,H20, 
quadratic  leaflets,  KZnCo(CN)6,3H20,  quadratic  leaflets, 
NaZnCo(CN)8,H20, 

quadratic  plates.  The  following  additive  ammonia  compounds  were 
obtained  by  dissolving  the  cadmium  and  zinc  salts  in  ammonia  and 
precipitating  with  alcohol  :  Cd3Co2((TN)12,4NH3,2H„0  ; 

Cd3Co2(CN)12,9NH3,2H20 ;  C’d3Co2(CN)12,7NH3 ; 

Cd3Co2(CN)12)5NH3,3H20 ;  Zn3Co2(CN)12,10NH3,9H2O  j 
Zn8Co2(ON)12>6NH8  with  H20,  3H20,  or  5H20;  Zn3Co2(CN)12,5NH3. 

By  treating  the  cadmium  salts  with  dilute  hydrochloric  acid,  an 
insoluble  salt,  Cd3Co2(CN)12,NH4Cl,4H20,  is  always  formed. 

K.  J.  P.  0. 

Physico-chemical  Studies  on  the  Acid  Function  of  the 
Oximino-group.  I.  Electrical  Conductivity  of  Oximino- 
cyanoacetic  Esters.  Paul  Thiebaut  Muller  (Bull.  Soc.  chirn., 
1902,  [iii],  27,  1011 — 1014). — The  electrical  conductivities  (/*0 0  )  of  the 
sodium  derivatives  of  the  methyl,  ethyl,  and  propyl  esters  of  oximino- 
cyanoacetic  acids  (Abstr.,  1894,  i,  317)  are  respectively  89-41,  86'62, 
and  83-55,  whence  those  of  the  free  oximino-esters  are  383-37,  380-58, 
and  377-51  respectively.  The  corresponding  affinity  constants 
(Ax  100)  are  0-00315,  0  00228,  and  0*00230.  Comparing  these  values 
-with  that  of  acetic  acid  (Ax  100  =  0-0018),  it  is  seen  that  the  oximino- 
esters  are  slightly  stronger  than  this  acid,  and  in  conformity  with 
this  view  it  has  been  found  possible  to  titrate  them  with  alkalis,  using 
phenolphthalein  as  indicator,  to  calculate  their  mol.  conductivities 
from  those  of  the  sodium  derivatives  on  the  assumption  that  they  are 
monobasic  acids,  and  to  obtain  normal  cryoscopic  measurements  with 
aqueous  solutions  of  their  sodium  derivatives.  T.  A.  H. 

Physico-chemical  Studies  on  the  Acid  Function  of  the 
Oximino-group.  II.  Optical  Properties  of  the  Oximinocyano- 
acetic  Esters.  Paul  Thiebaut  Muller  (Bull.  Soc.  chim.,  1902,  [iii], 
27,  1014 — 1018). — Methyl  oximinocyanoacetate,  CN*C(NOH)*C02Me, 
has  mol.  refractions  28"26,  28-90,  29-87,  and  28*52  for  the  a-,  /S-,  and 
y-hydrogen  and  D  lines  respectively,  and  mol.  dispersion  1*61  between 
the  a-  and  y-hydrogen  lines.  Methyl  methyloximinocyanoacetate, 
CN*C(NOMe)*C02Me,  has  a  sp.  gr.  1-1768  at  20°  and  mol.  refractions 
32 ‘75,  33-63,  34-21,  and  32-99  for  the  a-,  /?-,  y-,  and  D  lines  respectively, 
and  mol.  dispersion  l-46  between  the  a-  and  y-lines.  Methyl  ethyl- 
oximinocyanoacetate  has  a  sp.  gr.  1-1240  at  20°  and  mol.  refractions 
37*57,  38-56,  39*21,  and  37  86  respectively  for  the  four  lines  already 
mentioned,  and  mol.  dispersion  (My  -  Ma)  164. 

Ethyl  oximinocyanoacetate,  CN*(J(NOH)*C02Me,  has  mol.  refractions 
32-83,  33*54,  34*71,  and  33-02  respectively  for  the  same  four  lines,  and 
mol.  dispersion  1-88  between  the  a-  and  y-hydrogen  lines.  Ethyl  ethyl- 
oximinocyanoacetate,  CN*C(NOEt)'C02Et,  has  sp.  gr.  1*0818  at  20° 
and  mol.  refractions  42*18,  43*24,  43  93,  and  42-48  respectively  for  the 
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four  reference  lines,  and  mol.  dispersion  1-60  between  the  a-  and  y-lines. 
Ethyl  methyloximinocyanoacetate  has  sp.  gr.  1*1255  at  20°,  mol.  refrac¬ 
tions  37*44,  38*41,  39*04,  and  37*71  for  the  reference  lines,  and  mol. 
dispersion  1-60. 

The  observed  mol.  refractions  differ  from  the  calculated  values  by 
quantities  varying  from  1*46  to  1*98,  whilst  the  differences  between  the 
observed  and  calculated  values  for  the  mol.  dispersions  vary  from  0*60 
to  0*67.  The  differences  due  to  homology  are  normal  and  equal  to 
4*5  to  4*7  (calculated  value  4*6),  so  that  there  can  be  no  question  of 
difference  in  structure  between  the  esters  and  their  alkyl  derivatives. 
It  is  suggested  that  the  abnormality  of  the  observed  optical  constants 
is  due  to  the  mutual  influence  of  the  -CN  and  —NOR  groups  in  the 
molecule.  T.  A.  H 


Physico-chemical  Studies  on  the  Acid  Function  of  the 
Oximino-group.  III.  Sodium  Salts  of  fsoNitroso-derivatives 
and  the  Diagnosis  of  Pseudo-acids.  Paul  Thiebaut  Muller 
(Bull.  Soc.  chim.,  1902,  [iii],  27,  1019 — 1022). — The  sodium  deriv¬ 
ative  of  methyloximinocyanoacetate  has  the  mol.  refractions  31  *59, 
32*94,  and  31*99  for  the  a-  and  y-hydrogen  and  D  lines  respec¬ 
tively,  whilst  the  sodium  derivative  of  the  corresponding  ethyl  ester 
has  mol.  refractions  36*12,  37*65,  and  36*53  for  the  same  lines.  In 
both  cases,  the  differences  in  the  refractions  of  the  sodium  derivatives 
of  the  free  esters  are  above  3,  instead  of  the  calculated  values  1*5 — 1*7. 
This  abnormality  is  due,  not  to  ionisation  of  the  sodium  derivative, 
but  probably  to  a  difference  in  structure  of  the  ester  and  its  sodium 
compound  ;  for  the  latter,  one  of  the  following  formulae  is  suggested  : 

CN*C'C(OEt)*ONa  and  CN'C<N(ONa)>0’  and  in  SUpP°rt  °f  S“ch 
cyclic  structures  for  the  metallic  derivatives  it  is  pointed  out  that 
whilst  the  free  solid  ester  is  colourless,  its  solutions  are  faintly  yellow 
and  its  sodium  compound  distinctly  yellow.  The  first  formula  con¬ 
tains  an  asymmetric  carbon  atom,  but  the  resolution  of  the  sodium 
derivative  has  not  been  accomplished.  It  is  suggested  that  a  difference 
greater  than  3  between  the  mol.  refractions  of  an  acid  and  its 
salt  indicates  that  the  latter  is  a  pseudo-acid.  T.  A.  H. 


Diazotisation  of  Hydrazine.  Mario  Betti  ( Gazzetta ,  1902,  32, 
ii,  146 — 152). — The  many  attempts  previously  made  to  transform 
both  the  aminic  groups  of  hydrazine  into  diazo-groups  by  the  action 
of  nitrous  acid,  and  thus  to  obtain  a  derivative  of  the  compound 
NHIN'NINH,  have  been  unsuccessful,  owing  to  the  extreme  facility 
with  which  the  compound  NH^NIN’OH,  furnished  by  the  diazo¬ 
tisation  of  one  of  the  aminic  groups  of  hydrazine,  is  transformed  into 
azoimide.  By  using  instead  of  nitrous  acid  one  of  its  derivatives, 
namely,  ethyl  nitrosoacetoacetate,  which  Y.  Meyer  has  shown  can 
act  in  either  of  the  tautomeric  forms,  COMe*CH(NO),0O2Et  and 
C0Me*C(N,0H),002Et,  the  author  has,  however,  been  enabled  to 
diazotise  both  the  aminic  groups  of  hydrazine  and  to  obtain  a  com* 
pound  containing  a  chain  of  four  nitrogen  atoms  ;  *N7N*N«N\ 
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Ethyl  bisdiazoacetate ,  N4(CHAc*C02Et)2,  is  prepared  by  adding  to 
ethyl  acetoacetate  diluted  with  water,  successively  and  with  cooling, 
normal  sodium  hydroxide  solution,  a  concentrated  solution  of  sodium 
nitrite  and  normal  hydrochloric  acid  solution,  and,  after  12  hours,  a 
saturated  solution  of  hydrazine  sulphate ;  it  is  insoluble  in  water  or 
benzene,  but  from  alcohol  it  separates  in  large,  shining,  cubic  crystals 
and  from  dilute  alcohol  in  lemon-yellow,  nacreous  leaves,  which  melt 
and  decompose  at  197°;  it  is  soluble  in  moderately  concentrated 
alkali  hydroxide  solutions,  from  which  it  is  reprecipitated  unchanged 
on  the  addition  of  acids ;  the  free  acid  could  not  be  obtained,  the  action 
of  dilute  acids  on  the  ester  yielding  a  crystalline  compound  to  be  further 
investigated;  the  molecular  weight,  determined  cryoscopically  in  phenol, 
is  278.  The  sodium  salt,  C12H1606N4Na2,  which  in  aqueous  solution 
has  a  strongly  alkaline  reaction,  separates  as  a  yellowish,  crystalline 
precipitate,  decomposing  without  melting  when  heated.  T.  H.  P. 

Magnesium  Organic  Compounds  as  a  Test  for  the  Hydroxyl 
Group.  L.  Tschugaeff  (Bet'.,  1902,  35,  3912 — 3914). — Dry  hydroxyl 
compounds,  when  mixed  with  ethereal  magnesium  methiodide,  CH3‘MgI, 
liberate  methane  ;  this  qualitative  test,  which  is  best  performed  in  a 
nitrometer,  may  perhaps  be  made  the  basis  of  a  quantitative  method. 
The  separation  of  alcohols  from  hydrocarbons  can  be  effected  by  com¬ 
bining  with  magnesium  methiodide,  distilling  off  the  hydrocarbons, 
and  decomposing  the  residue  with  water.  T.  M.  L. 

Law  of  Substitution  in  Aromatic  Compounds.  Bernhard 
Flurscheim  ( J.pr .  Chem.,  1902,  [ii],  66,321 — 331). — Yorliinder’s  rule 
that  benzene  compounds  which  yield  we^a-substitution  derivatives 
have  an  unsaturated  atom  directly  attached  to  the  benzene  nucleus 
(Abstr.,  1902,  i,  328)  is  contradicted  by  the  behaviour  of  such  sub¬ 
stances  as  benzylidene  chloride  and  phenylaminoacetic  acid.  Adopting 
Werner’s  conception  of  valency,  the  author  develops  a  theory  of  the 
cause  of  substitution  in  the  ???eta-,o?'£/i0-,andj9ara-positions  respectively. 

Bromocyanophenylnitromethane,  CN*CPhBr'N02,  formed  by  the 
action  of  bromine  on  the  sodium  derivative  of  isonitrobenzyl  cyanide 
(Abstr.,  1902,  i,  541),  is  a  pungent,  yellow  oil,  which  decomposes  on 
distillation,  yielding  two  colourless,  crystalline  products  melting  at  35° 
and  100 — 110°,  and,  on  nitration  and  subsequent  oxidation  with 
potassium  permanganate,  yields  a  mixture  of  p-nitrobenzoic  acid  and 
benzoic  acid.  G.  Y. 

Tetrachlorodinitrobenzene.  C.  Loring  Jackson  and  H.  At 
Carlton  ( Ber .,  1902,  35,  3855—3857). — 1  :  2  ;  3  :  §-Telrachloro-k  :  6- 
dinitrobenzene,  obtained  by  boiling  1:2:3:  5-tetrachloronitrobenzene 
with  a  mixture  of  nitric  and  sulphuric  acids,  crystallises  from  acetic 
acid  in  large,  white  rhombs  and  melts  at  161—162° ;  it  interacts  with 
sodium  ethoxide  in  alcoholic  benzene  solution  at  the  ordinary  tempera¬ 
ture,  giving  a  chlorodinitrophloroglucinol  triethyl  ether > 
C6Cl(N02)2(0Et)3, 
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■which  crystallises  from  alcohol  in  long,  white  needles  melting  at  76°, 
together  with  a  chlorodinitrophloroglucinol  diethyl  ether , 
0H-C6Cl(N02)2(0Et)2; 

this  crystallises  in  thin,  yellow  needles,  melts  at  102 — 103°,  and  gives 
an  anhydrous  barium  salt.  The  foregoing  substances  only  form  1 0  per 
cent,  of  the  product  of  the  action  of  the  ethoxide,  the  principal  sub¬ 
stance  obtained  being  an  oil  which  is  volatile  with  steam,  but  decomposes 
when  distilled  alone  under  the  ordinary  pressure.  W.  A.  D. 

Electrolytic  Reduction  of  o-  and  jo-Nitrobenzenesulphonic 
Acids  in  Alkaline  Solution.  Karl  Elbs  and  Th.  Wohlfahrt 
{Zeit.  Mektrochem.,  1902,  8,  789 — 791). — A  solution  of  potassium 
£>-nitrobenzenesulphonate,  when  reduced  in  the  manner  previously  de¬ 
scribed  (Abstr.,  1899,  i,  270),  yields  the  potassium  salt  of  azobenzene- 
jo-disulphonic  acid.  The  yield  is  nearly  quantitative.  Further  reduc¬ 
tion  gives  the  hydrazo-compound. 

Potassium-o-nitrobenzenesulphonate  gives  an  amorphous,  green 
colouring  matter  and  small  quantities  of  o-aminobenzenesulphonic 
acid  and  benzidine-o-disulphonic  acid. 

The  ammonium  salt  gives  more  than  80  per  cent,  of  the  theoretical 
quantity  of  o-aminobenzenesulphonic  acid  and  a  little  benzidine-o-di¬ 
sulphonic  acid.  T.  E. 

Polymerisation.  I,  Polymerisation  of  Styrene  and  of  Cyanic 
Acid.  Abraham  Kronstein  ( Ber .,  1902,36,  4150 — 4153). — Polymer¬ 
isations  which  occur  without  the  formation  of  any  intermediate  product 
are  termed  by  the  author  euthymorphous,  those  in  which  an  intermediate 
compound  is  produced,  mesomorphous.  The  polymerisation  of  styrene 
to  metastyrene  belongs  to  the  mesomorphous  group,  since,  although  the 
polymerised  product  metastyrene  is  insoluble  in  styrene,  yet  the 
styrene  gradually  increases  in  viscosity  before  solidifying,  a  product 
being  formed  which  is  soluble  in  styrene  (see  the  following  abstract). 
The  conversion  of  cyanic  acid  into  cyamelide  belongs  to  the  euthy¬ 
morphous  group,  as  does  that  of  cyc/opentadiene,  dicycfopentadiene,  and 
ethyl  cinnamate.  When  cycfopentadiene  is  heated  at  160°  in  a  sealed 
tube,  it  gradually  changes  into  a  yellowish  mass  of  an  insoluble 
polymeride,  which  is  reconverted  into  the  original  cyc/opentadiene  by 
heat.  JDicycfopentadiene  undergoes  a  similar  change,  but  it  has  not 
yet  been  decided  whether  the  resulting  polymeride  is  identical  with 
that  obtained  from  cyc/opentadiene.  The  gradual  change  of  ethyl 
cinnamate  into  an  amorphous,  insoluble,  colourless  polymeride,  which 
sometimes  occurs,  also  appears  to  take  place  without  the  formation  of 
any  intermediate  product.  A.  H. 

Polymerisation.  II.  Mesomorphous  Polymerisation  (Type, 
Styrene).  Abraham  Kronstein  {Ber.,  1902,  35,  4153 — 4157. 
Compare  the  foregoing  abstract). — The  polymerisation  of  styrene  occurs 
in  two  stages  :  (1)  a  product  is  formed  which  is  soluble  in  styrene,  and 
(2)  this  reacts  with  an  equal  weight  of  unaltered  styrene,  forming  the 
insoluble  metastyrene.  The  new  intermediate  product  may  be  isolated 
by  pouring  the  viscous  mass,  before  solidification  has  commenced,  into 
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benzene  and  adding  alcohol,  which  precipitates  an  oil,  and  this  gradu¬ 
ally  solidiBes.  This  substance  is  also  formed  when  styrene  is  polymer¬ 
ised  in  solution  in  hydrocarbons,  and  was  mistaken  by  Berthelot  for 
paetastyrene.  A.  H. 

Sulphonic  Acids  of  2  : 4-Dinitrostilbene.  Richard  Escales 
( Ber .,  1902,  35,  4146 — 4149). — -When  2  :  4-dinitrostilbene  is  heated 
on  the  water-bath  with  sulphuric  acid,  it  yields  dinitrostilbenesul- 
phonic  acid ,  a  brown,  crystalline  mass,  which  commences  to  melt 
at  70°  and  decomposes  at  112°.  It  is  sparingly  soluble  in  water, 
readily  so  in  ethyl  acetate.  The  barium  salt  is  almost  insoluble,  even 
in  hot  water.  When  reduced,  the  sulphonic  acid  yields  a  nitro- 
amino-derivative  and  finally  2:  4-diaminostilbenesulphonic  acid. 

Fuming  sulphuric  acid  converts  dinitrostilbene  into  2  :  4 -dinitro- 
stilbenedisulphonic  acid,  which  forms  a  light  yellow,  crystalline  powder 
melting  at  about  125°,  although  some  preparations  were  found  to 
melt  at  83 — 85°.  The  acid  is  readily  soluble  in  water  and  forms  a 
readily  soluble  barium  salt,  OuH8OinN2S9Ba,  crystallising  with 
4H20.  The  benzidine  salt,  O2(5H22O10'Nr4S2,  crystallises  in  slender, 
light  yellow  needles  which  do  not  melt  below  280°.  Solutions  of  the 
acid  yield  no  precipitates  with  barium,  copper,  mercurous,  or  silver 
salts.  The  acid  is  stable  towards  alkaline  permanganate  in  the  cold, 
and  by  reduction  is  converted  into  a  nitroamino-derivative  and  a 
diaminodisulphonic  acid.  A.  H. 

Formation  of  Trioxymethylene  by  Direct  Oxidation  of 
Aromatic  Compounds  containing  a  /?-Allyl  Side  Chain.  Marc 
Tiffeneau  {Bull.  Soc.  chim.,  1902,  [iii],  27,  1066 — 1068). — When 
aromatic  substances  of  the  type  CRR!CH2,  where  R  is  an  aromatic, 
and  R'  either  an  aliphatic  or  aromatic  group,  are  oxidised  by  air, 
formaldehyde  is  produced  and  deposited  as  its  polymeride  trioxy¬ 
methylene.  The  latter  has  been  obtained  in  this  way  from  /?-allyl- 
benzene,  /3-allyl-m-  and  p-toluenes,  as  diphenylethylene,  and  as-phenyl- 
jp-tolylethylene. 

Limonene,  which  is  generally  represented  as  containing  a  /3-allyl- 
side  chain,  furnishes  no  trioxymethylene  on  oxidation  by  air ;  other 
reactions  of  this  substance  are  also  not  in  harmony  with  such  a 
structure  (compare  Semmler,  Abstr.,  1901,  i,  732).  T.  A.  H. 

Triphenylmethyl.  Condensation  to  Hexaphenylethane, 
Moses  Gomberg  {Ber.,  1902,  35,  3914 — 3920). — The  hexaphenyl¬ 
ethane  recently  described  by  Ullmann  and  Borsum  (Abstr.,  1902, 
i,  755)  is  formed  in  small  quantity  in  the  preparation  of  triphenyl  - 
chloromethane  from  carbon  tetrachloride  and  benzene,  and  is  also 
obtained  in  small^amount  when  a  solution  of  triphenylmethyl  in  glacial 
acetic  acid  is  treated  with  sodium  nitrite.  When  an  acetic  acid  solu¬ 
tion  of  triphenylchloromethane  is  treated  in  the  cold  with  either 
molecular  silver,  granulated  tin,  or  zinc  dust  or  strips,  hexaphenyl¬ 
ethane  is  not  produced,  but  if  the  solution  is  heated  with  these 
metals,  it  is  formed  in  large  amount,  no  triphenylmethyl  being  found 
in  the  product.  The  formation  of  hexaphenylethane  in  these  cases  is 
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probably  a  secondary  reaction  due  to  the  polymerisation  of  the  tri- 
phenylmethyl  which  is  first  formed,  and  this  polymerisation  can  be 
brought  about  quantitatively  by  dissolving  the  product  of  the  action 
of  zinc  on  triphenylchloromethane  in  warm  chloromethyl  ethyl  ether. 

A.  H. 


Some  Products  of  the  Oxidation  of  Aniline  by  Atmo¬ 
spheric  Oxygen.  Constantin  I.  Isteati  ( Gompt .  rend.,  1902,  135, 
742 — 744). — When  a  current  of  dry  air  is  aspirated  through  boiling 
aniline  for  10  hours,  the  liquid  becomes  brown  ;  after  10  days,  it  is 
black  and  syrupy,  and  on  cooling  deposits  black  crystals.  In  about 
25  days,  the  mass  is  completely  solid.  The  solid  is  partially  soluble 
in  cold  alcohol.  The  alcoholic  solution  contains  an  unstable,  colour¬ 
less  solid  which  melts  at  110 — 112°  and  oxidises  readily  to  a  red,  in¬ 
soluble  substance  melting  at  207 — 208°. 

Part  of  the  substance  insoluble  in  alcohol  is  soluble  in  cold  chloro¬ 
form.  The  substance  extracted  by  the  chloroform  is  red,  melts  at 
207 — 208°,  and  appears  to  have  the  composition  0[C6H2(NHPh)3]2 ; 
when  treated  wifh  nitrous  acid,  it  gives  a  red  nitroso-eompound 
melting  at  190 — 197°. 

From  the  residue  insoluble  in  cold  alcohol  and  chloroform,  long, 
colourless  needles  melting  at  238 — 239°  and  containing  C  =  74*43, 
H  =  5’90,  N=13'23  per  cent,  have  been  isolated,  and,  by  extraction 
with  hot  alcohol,  a  colourless  compound  melting  at  251°,  which 


appears  to  have  the  composition  Cc 


(<3 


NPhO  \ 

NPhoA 


and 


gives  a  nitro- 


derivative  melting  at  247°. 


J.  McC. 


Reactions  of  Formaldehyde.  Carl  Goldschmidt  ( Chem .  Zeit., 
1902,  20,  967.  Compare  Abstr.,  1900,  i,  436). — By  the  action  of  ex¬ 
cess  of  formaldehyde  and  hydrobromic  acid  on  monomethylaniline,  a 
compound,  NPhMe’CH2Br,  is  obtained  ;  it  melts  at  250°  and  with 
sodium  hydroxide  gives  tbe^-anhydroamino-alcohol.  On  using  hydriodic 

acid,  an  insoluble  base,  *s  ^orme^* 

K.  J.  P.  O. 


Condensation  of  Nitro-derivatives  of  Benzyl  Chloride  with 
Naphtbylamines.  Georges  Darier  and  E.  Mannassewitch  {Bull. 
Soc.  chim .,  1902,  27,  [iii],  1055 — 1066). — o -Nitrobenzyl-a-naphthyl- 
amine ,  C10Hr*NH>CH2*CflH4*NO2,  is  formed  together  with  a  small 
quantity  of  di-o-nitrodibenzyl-a-naphthylamine  (which  crystallises  in 
orange  prisms  melting  at  148°)  by  the  interaction  of  o-nitrobenzyl 
chloride  with  a-naphtbylamine  in  alcohol.  It  crystallises  in  golden- 
yellow.  prismatic  needles,  melts  at  97°,  and  is  soluble  in  ether,  chloro¬ 
form,  benzene,  or  acetic  acid.  The  sulphate  and  hydrochloride  are 
dissociated  by  water.  The  acetyl  derivative  crystallises  in  lustrous, 
colourless  spangles  and  melts  at  130°.  Reduction  of  o -nitroben&yl-a- 
naphthylamine  or  of  its  acetyl  derivative  gives  a  minute  quantity  of 
a  crystalline  base  melting  at  129°. 

o -Nitrobenzyl-fi-naphthylamine,  similarly  obtained,  forms  orange 
spangles,  melts  at  162°,  and  is  soluble  in  benzene,  chloroform,  or 
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carbon  disulphide.  Its  salts  are  immediately  decomposed  by  water. 
The  acetyl  derivative  crystallises  in  large,  colourless  prisms  and  melts 
at  117 — 118°.  On  reduction,  the  parent  substance  gives  a  diaoid 
base,  Cl7H16N2,  which  crystallises  in  silver-grey  spangles,  melts  at 
110 — 1110,  and  is  soluble  in  alcohol,  ether,  or  benzene.  With  acetic 
anhydride  this  furnishes  a  mixture  of  a  diacetyl  with  a  triacetyl  deri- 
vative.  When  diazotised,  a  diazo-compound  is  produced,  which  couples 
readily  with  phenols,  aminophenols,  and  naphthols,  giving  a  series  of 
reddish  dyes. 

Ta.-Nitrobenzyl-a.-naphthylamine  forms  small,  yellow  prisms,  melts  at 
94°,  and  is  soluble  in  ether,  light  petroleum,  or  cold  alcohol.  The 
acetyl  derivative  forms  yellow  needles  which  melt  at  109  — 110°. 

vn-Nitrobenzyl-fi-naphthylamine  forms  yellow  needles  melting  at  80°, 
and,  with  acetic  anhydride,  furnishes  an  acetyl  derivative  crystallising 
in  small,  yellow  prisms  melting  at  104 — 105°. 

p -Nitrobenzyl-a-naphthylam,ine  crystallises  in  light  orange-coloured 
spangles,  melts  at  126 — 127°,  and  is  soluble  in  ether  or  benzene.  The 
salts  are  hydrolysed  by  water.  The  acetyl  derivative  separates  from 
alcohol  in  white,  silky  needles,  melts  at  112 — 113°,  and  is  readily 
soluble  in  benzene  or  chloroform.  On  reduction,  y>-nitrobenzyl-a- 
naphthylamine  gives  rise  to  p- aminobenzyl-a-naplithylamine ,  which  is  a 
colourless  oil  with  a  slight  aromatic  odour ;  it  darkens  rapidly  in 
air.  The  triacetyl  derivative  forms  colourless  prisms  and  melts  at 
216°.  The  diazotised  base  couples  with  phenols,  naphthols,  <fcc., 
furnishing  brick-red  to  violet-red  dyes. 

p -Nitrobenzyl-fi-naphthylamine  separates  from  its  concentrated  al¬ 
coholic  solution  in  red,  pyramidal  crystals,  and  from  more  dilute 
solutions  in  brilliant,  yellow  spangles.  The  latter,  when  heated 
at  100 — 110°,  becomes  converted  into  the  red  variety  and  then  melts 
at  121 '5°.  It  is  soluble  in  benzene  or  ether.  The  salts  are  dissociated 
by  water  \  the  acetyl  derivative  is  amorphous.  On  reduction  p -amino- 
benzyl-fi-naphthylamine  is  formed ;  this  is  a  liquid  which  is  readily 
oxidised  when  exposed  to  the  atmosphere,  and  dissolves  easily  in  ether 
or  benzene ;  the  ethereal  solution  possesses  a  faint  fluorescence.  The 
hydrochloride  forms  whitish-yellow  needles.  The  triacetyl  derivative 
crystallises  in  microscropic  needles  and  melts  at  250 — 251°.  When 
diazotised  and  coupled  with  naphthols  and  their  sulphonic  acids,  there 
is'  formed  a  series  of  cherry-red  to  orange-brown  dyes.  The  dyes 
obtained  from  these  isomeric  amines  are  not  sensitive  to  acids  and 
alkalis,  they  resemble  those  similarly  prepared  from  the  naphthyl- 
amines  in  dyeing  wool  directly,  but  the  shades  obtained  are  not  bright. 

T.  A.  H. 

Imino-^-quinols.  Eugen  Bamberger  ( Ber .,  1902, 35,  3886 — 3892). 
— When  m-xylylhydroxylamine  is  left  with  5  per  cent,  sulphuric  acid  for 
10  hours  at  0°  and  then  extracted  with  ether,  a  considerable  quantity 

of  m-xylo-^-quinol,  OH’OMe^Q^i^^^CO,  is  obtained ;  after 

neutralising  with  concentrated  sodium  hydroxide  solution  at  —  5° 
and  again  extracting  fractionally  with  ether,  more  m-xylo-^-quinol  apd 
a  considerable  quantity  of  wiino-m-xylo-if/-quinol, 
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OH-CMe<^:.S^>C:NH, 

are  isolated  in  different  fractions.  The  latter  substance  was  purified 
by  repeatedly  precipitating  its  hydrochloride  from  absolute  alcohol  by 
means  of  ether  ;  the  salt  was  not,  however,  obtained  quite  pure.  The 
hydrochloride  dissolves  in  water  or  alcohol  with  an  acid  reaction,  and 
on  adding  alkali  and  extracting  with  ether  the  base  is  obtained  as  a 
shellac-like,  semi-solid  mass ;  on  boiling  with  water,  the  imino-^-qumol 
loses  ammonia  and  gives  m-xylo  ^-quinol,  which  crystallises  from  light 
petroleum  in  colourless,  vitreous  prisms  and  melts  at  73 — 73*5°. 

Imino-m-xylo-^-quinol  is  converted  by  bleaching  powder  into  a 
chloroimide  and  by  sodium  nitrite  into  a  nitrosoamine  which  gives 
Liebermann’s  reaction  ;  with  />-nitrophenylhydrazine,  jo-nitrobenzene- 
azom-xylene,  N02*C6H4,N.2*C6HsMe2,  is  obtained. 

Similar  attempts  to  prepare  iminotolu-^-quinol  failed  to  give 
definite  results. 

From  the  foregoing  results,  the  transformation  of  wz-xylyl hydroxyl- 
amine  into  jo-xyloquinol  by  dilute  sulphuric  acid  (Abstr.,  1901,  i, 
529 — 531)  probably  takes  place  in  the  following  stages  : 


C6H3Me2’NH*OH  > 


C6H3Me2*N  = 


-CHICMe' 
SCH— CH' 

Imino-m-xylo-^-quinol. 


OH'CMe<^^^>C:NH 


OH-OMe<™i^>CO  OH-C<™^>C'OH 

?;i-Xylo-if/-quinol.  jj-Xyloquinol, 

W.  A..  D. 


Behaviour  of  Anthranil,  Phenylhydroxylamine  and  o-Hydr- 
oxylaminobenzaldoxime  towards  Hydroxylamine  and  Air. 
Eugen  Bamberger  ( Ber .,  1902,  35,  3893 — 3898). — Oxygen  has  no 
action  on  anthranil  suspended  in  water,  neither  does  it  convert 
hydroxylamine  into  nitrous  acid  ;  the  latter  statement  was  proved  by 
the  fact  that  diazoaminobenzene  is  not  formed  on  shaking  an  aqueous 
solution  of  hydroxylamine  hydrochloride  and  sodium  hydroxide  with 
aniline  in  a  vessel  filled  with  oxygen.  Anthranil  with  hydroxylamine 
alone  gives  o-hydroxylaminobenzaldoxime  (compare  Bamberger  and 
Demuth,  Abstr.,  1902,  i,  95,  127). 

Phenylhydroxylamine,  in  presence  of  hydroxylamine  and  air,  is  partly 
reduced  to  aniline  and  partly  oxidised  to  azoxybenzene,  whilst  benzene- 
azohydroxyanilide,  OH‘NPh*N2Ph  (Bamberger  and  Bising,  Abstr., 
1901,  i,  529),  and  phenylazoimide,  PhN3,  are  also  formed.  The 
production  of  these  compounds  is  due  to  the  following  reactions. 

Phenylhydroxylamine  is  oxidised  to  nitrosobenzene  which,  with 
hydroxylamine,  gives  isodia^oben^ene  hydroxide;  this  then  combines 
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either  with  phenylhydroxylamine  to  form  benzeneazohydroxyanilide, 
N2Ph-OH  +  NHPh-OH  =  OH-NPh-N2Ph  +  H20,or  with  hydroxylamine 
to  form  phenylazoimide,  N2Ph,0H  +  NH2*0H  =  PhN3  +  H20. 

The  foregoing  facts  indicate  that  the  transformation  of  anthranil  by 
hydroxylamine  and  air  takes  place  thus  :  o  hydroxylaminobenzald- 
oxime  is  first  formed  by  the  action  of  hydroxylamine,  and  is  oxidised 
to  o-nitrosobenzaldoxime,  which  combines  with  hydroxylamine  giving 
o-tsodiazohydroxybenzaldoxime, 

no-c6h4-ch:n-oh + nh2-oh  =  oh-n2*o6h4-ch:n-oh. 

The  latter  is  then  converted  into  o-azimidobenzaldoxime, 

oh-n2-c6h4-ch:n-oh  +  nh2-oh  =  n3-c6h4-ch:n-oh  +  2h2o. 

The  correctness  of  these  views  is  shown  by  the  production  of  o-azimido¬ 
benzaldoxime  along  with  o-azoxybenzaldoxime  and  o-aminobenzaldoxime 
by  the  action  of  hydroxylamine  and  air  on  o-hydroxylaminobenzaldoxime. 

W.  A.  D. 

Electrolytic  Reduction  of  m-Nitrophenol  in  Alkaline  and  in 
Acid  Solutions.  Erich  Klappert  (Zeit.  Elektrochem.,  1902,  8, 
791— 792).— When  m-nitrophenol  is  reduced  electrolytically  in  alkaline 
solution,  m-azophenol  is  formed  (rn.  p.  294°) ;  but  when  sulphuric  acid 
is  employed  as  solvent,  m-aminophenolsulphonic  acid  is  produced. 

T.  E. 


Phenyl  and  Benzyl  Succinates.  Carl  A.  Bischoff  and  August 
von  Hedenstrom  ( Ber.}  1902,  35,  4073—4079). — Phenyl  succinate 
melts  at  121°,  boils  at  222  5°  under  15  mm.  pressure,  and  on  nitration 
gives  a  mixture  of  o-  and  j9-nitrophenyl  succinates,  the  para-compound 
predominating.  Attempts  to  condense  phenyl  succinate  with  s  diplienyl- 
ethylenediamine  and  with  catechol  gave  only  phenol  and  resinous 


7  7  •  X 

products,  but  catechol  succinate ,  C6H4<\ 


OCOCH2 

OCOCH0 


CaH4<°>C<™i>CH2, 


was  obtained  on  heating  succinyl  chloride  with  catechol  at  80 — 100°; 
it  crystallises  from  ethyl  oxalate  or  ethylene  bromide  and  melts  at 
184 — 190°.  With  resorcinol,  phenyl  succinate  gave  no  definite  product, 
but  with  quinol,  quinol  succinate,  C]0H8O4,  is  obtained ;  it  is  insoluble 
in  all  solvents,  melts  at  267 — 269°,  and  is  also  formed  on  heating 
succinyl  chloride  with  quinol  at  110°. 

Phenyl  hydrogen  succinate,  C02H,C2H4,C02Ph,  obtained  by  carefully 
mixing  succinic  anhydride  with  phenol,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  stellate  aggregates  of  needles,  melts  at 
98°,  and  dissociates  into  its  constituents  at  higher  temperatures. 

Phenyl  benzyl  succinate,  C02Ph'C2H4,C02*CH2Ph,  prepared  by  heating 
silver  monophenyl  succinate  with  benzyl  chloride  in  boiling  toluene, 
crystallises  from  light  petroleum  in  stellate  masses  of  needles  and 
melts  at  51°. 


Benzyl  hydrogen  succinate,  obtained  along  with  the  dibenzyl  ester  by 
boiling  succinic  anhydride  with  benzyl  alcohol,  crystallises  from  a  mix¬ 
ture  of  light  petroleum  and  benzene  in  lustrous  scales  and  melts  at 
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59°.  The  dibenzyl  ester  is  best  prepared  by  heating  succinic  acid  and 
benzyl  alcohol  for  1  hour  at  180 — 190°;  it  melts  at  41 — 44°  and  boils 
at  238°  under  14  mm.  pressure.  W.  A.  D. 


Aryl  Esters  of  Succinic  Acid.  Carl  A.  Bisciioff  and  August 
von  Hedenstrom  (Her.,  1902,  35,  4079 — 4084). — The  following  esters 
were  prepared  by  heating  the  phenol  with  succinic  acid  and 
phosphorus  oxychloride. 

o-Tolyl  succinate ,  C2H4(C02*C6H4Me)2,  from  o-cresol,  is  a  thick  oil 
which  boils  at  238 — 240°  under  5  mm.  pressure;  the  m -tolyl  ester 
crystallises  from  dilute  alcohol  in  needles  and  melts  at  60°,  and  the 
jo-ester  in  leaflets  melting  at  121°. 

The  xylyl  succinate  (1)  from  o-xylenol,  [Me2 : OH=  1 : 2  :  4],  forms 
colourless  needles  melting  at  110°;  (2)  its  isomeride  from  m-xylenol, 
[Me2:  011=1  :3:4],  forms  leaflets  melting  at  70°,  and,  on  nitration, 
gives  nitroxylyl  succinate,  needles,  melting  at  169°;  (3)  the  corre¬ 
sponding  ester  from  p-xylenol,  [Me2  :  OH  =  1:4:2],  melts  at  81°. 

Carvacryl  succinate  crystallises  from  light  petroleum  in  rhombic 
plates,  melts  at  37°,  and  boils  at  264 — 268°  under  5  mm.  pressure. 
Thymyl  succinate  crystallises  from  alcohol  in  needles,  melts  at  63°,  and 
boils  at  240—250°  under  20  mm.  pressure.  Guaiacyl  succinate  crys¬ 
tallises  from  benzene  in  stellate  aggregates  of  needles,  melts  at 
135°,  and  on  nitration  yields  a  tetranitro- derivative  insoluble  in  all 
solvents. 

Phenyl  a[3-diethylsuccinale,  C2H2Et2(C02Ph)2,  prepared  from  the 
para-acid  and  phenol,  crystallises  from  light  petroleum  in  needles  and 
melts  at  107 — 108°  ;  the  anti-acid  gives  the  same  salt  exclusively. 

The  following  salts  were  prepared  by  heating  the  phenol  with 
succinyl  chloride  :  a-naphthyl  succinate  crystallises  from  benzene  in 
small  leaflets  and  melts  at  155°  ;  [3-naphthyl  succinate  forms  lustrous 
needles  and  melts  at  163°.  The  o-,  m-  and  p -nitrophenyl  succinates 
crystallise  in  prisms  melting  at  163°,  153°,  and  178°  respectively. 

W.  A.  D. 


Phenyl  and  Benzyl  Esters  of  G-lutaric,  Fumaric,  Maleic,  and 
Phthalic  Acids.  Carl  A.  Bischoff  and  August  von  Hedenstrom 
(Per.,  1902,  35,  4084 — 4094). — Benzyl  glutarate,  prepared  by  heating 
silver  glutarate  and  benzyl  chloride  at  140°,  or  glutaric  acid  with 
benzyl  alcohol  at  190°,  boils  at  248°  under  14  mm.  pressure.  Phenyl 
glutarate,  obtained  by  warming  phenol  with  glutaric  chloride,  crystal¬ 
lises  from  light  petroleum  in  sheaves  of  needles,  melts  at  54°,  boils  at 
236-5°  under  15  mm.  and  at  300 — 310°  under  atmospheric  pressure; 
neither  with  diphenylethylenediamine  nor  with  catechol  does  it  give  a 
definite  condensation  product. 

Phenyl  fumarate  is  converted  by  benzyl  alcohol  into  benzyl 
fumarate,  but,  when  heated  with  diphenylethylenediamine,  it  fails  to 
yield  any  other  definite  product  than  phenol.  ‘  Phenyl  maleate,  prepared 
by  heating  phenyl  hydrogen  maleate  (infra)  with  phenol  and  phosphoric 
oxide  in  benzene  solution,  forms  fan-like  aggregates  of  leaflets,  melts 
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at  73°,  and  boils  at  226°  under  15  mm.  pressure;  it  is  converted  into 
the  fumarate  by  bromine  in  chloroform  solution,  but  is  not  affected 
by  iodine  dissolved  in  alcohol.  When  distilled  at  360°,  it  gives  rise  to 
considerable  quantities  of  stilbene. 

Phenyl  hydrogen  fumarate ,  C02H*CH!CH*C02Ph,  obtained  by  the 
interaction  of  maleic  anhydride  and  sodium  phenoxide  in  toluene 
solution  at  90°,  crystallises  from  benzene  in  felted  needles,  melts  at 
130°  and,  on  distillation,  gives  phenol  and  maleic  anhydride.  With 
phosphorus  pentachloride,  it  forms  fumarie  chloride  phenyl  ester, 
C02Ph,CH!CH,COCl,  which  melts  at  39°,  boils  at  187 — 188°  under 
40  mm.  pressure,  and,  with  sodium  phenoxide  in  benzene  solution, 
gives  phenyl  fumarate.  The  same  chloride  was  also  obtained  from 
fumaryl  chloride  and  sodium  phenoxide  dissolved  in  benzene,  along 
with  the  mono-  and  di-phenyl  fumarates. 

Phenyl  hydrogen  maleate,  prepared  from  maleic  anhydride  and 
phenol,  crystallises  from  a  mixture  of  light  petroleum  and  benzene  in 
stellate  aggregates  of  needles  and  melts  at  101°.  Benzyl  fumarate , 
prepared  by  heating  the  acid  with  benzyl  alcohol  at  185°,  or,  better, 
by  heating  silver  fumarate  with  benzyl  chloride,  crystallises  from 
light  petroleum  in  aggregates  of  colourless  prisms,  melts  at  64°,  and 
boils  at  239°  under  14  mm.  pressure  ;  it  is  also  obtained  when  phenyl 
fumarate  is  boiled  with  benzyl  alcohol.  Benzyl  maleate,  obtained 
similarly,  boils  at  241°  under  14  mm.  pressure. 

Phenyl  phthalate  melts  at  73°  (Vongerichten,  Abstr.,  1880,  473, 
gives  71°),  boils  at  250 — 257°  under  14  mm.  pressure,  and  fails  to  give 
a  definite  product  when  heated  with  diphenylethylenediamine  or  with 
catechol.  Phenyl  hydrogen  phthalate,  prepared  by  fusing  phthalic 
anhydride  with  phenol  and  adding  dilute  aqueous  sodium  carbonate, 
crystallises  in  needles,  sinters  at  92°,  and  melts  at  103°.  Benzyl 
phthalate,  which  is  described  by  Meyer  {Ber.,  1895,  28,  1577)  as  melt¬ 
ing  at  42 — 44°,  was  obtained  only  as  an  oil  which  boiled  at  277° 
under  15  mm.,  at)274°  under  12  mm.,  pressure  ;  it  was  formed  by  heating 
together  benzyl  alcohol  and  phthalic  acid.  Benzyl  hydrogen  phthalate, 
obtained  along  with  the  dibenzyl  ester  by  the  action  of  phthalic 
anhydride  on  benzyl  alcohol,  crystallises  in  colourless,  lustrous 
needles,  and  melts  at  104°.  W.  A.  D. 

Velocity  of  Saponification  of  Aryl  and  Benzyl  Esters  ot 
Dibasic  Acids.  Carl  A.  Bischoff  and  August  von  Hedenstrom 
{Ber.,  1902,  35,  4094 — 4099.  Compare  this  vol.,  i,  26). — Tables  are 
given  showing  the  rate  of  hydrolysis  of  the  esters  when  boiled  with 
sodium  hydroxide  in  acetone  solution.  The  benzyl  radicle  is  most 
easily  eliminated,  and  the  following  numbers  show  the  percentage  of 
benzyl  ester  decomposed  after  5  minutes  for  different  acids : 
oxalic,  100;  fumarie,  41 ;  maleic,  25;  malonic,  26 — 21;  succinic,  13 — 10; 
glutaric,  14;  carbonic,  12 — 4.  The  ethyl  esters  are  slightly  less 
reactive,  the  phenyl  esters  being  most  stable ;  the  following  values 
are  for  phenyl  esters  under  the  same  conditions  as  above  :  oxalic,  53  ; 
malonic,  16;  fumarie,  15;  maleic,  7 ;  carbonic,  8;  glutaric,  6;  succinic,  5. 
The  presence  of  substituted  groups  in  the  benzene  nucleus  in  all  cases 
increases  the  ease  of  hydrolysis,  W,  A.  D. 
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Compounds  of  Triphenylcarbinol  with  Organic  Bases 
A.  E.  Tschitschibabin  ( Ber .,  1902,  35,  4007 — 4009.  Compare  Abstr., 
1902,  i,  395).—  On  mixing  quinoline  and  triphenylcarbinol,  heat  is 
developed,  and  there  is  obtained  a  solid  compound ,  CPh3*OH,C9NH7, 
which  can  be  recrystallised  in  the  presence  of  excess  of  quinoline  ;  it 
forms  large  crystals  which  melt  at  52°.  Phenylhydrazine  and  tri¬ 
phenylcarbinol  similarly  yield  an  additive  compound, 
CPh3-OH,NHPh*NH2, 

which  is  more  stable  than  the  analogous  quinoline  derivative,  and  is 
also  formed  by  the  action  of  phenylhydrazine  on  triphenylmethyl 
bromide  ;  it  forms  large,  clear  crystals  which,  at  86°,  give  a  liquid 
containing  crystals  of  triphenylcarbinol ;  it  oxidises  readily  in  the  air. 

With  other  amines,  aniline,  dimethylaniline,  diisoamylamine,  &c., 
such  compounds  could  not  be  prepared.  K.  J.  P.  O. 

Constitution  of  Nitroresorcinol.  Ferdinand  Henrich  (Ber., 
1902,  35,  4191 — 4195.  Compare  F6vre,  Abstr.,  1883,  733). — F6vre’s 
nitroresorcinol  is  shown  to  be  l-nitro-2  :  4-dihydroxybenzene, 
since  the  product  obtained  on  reduction  is  identical  with  the 
substance  obtained  by  the  action  of  concentrated  hydrochloric  acid 
on  Kietaibl’s  2-ethoxy-4-hydroxyaniline  hydrochloride  (Abstr.,  1899, 
i,  345). 

The  melting  point  of  the  ethoxyquinone,  obtained  by  the  oxidation 
of  the  base,  is  117 — 119°,  not  107°  as  stated  by  Kietaibl. 

For  the  preparation  of  nitroresorcinol,  F^vre’s  method  is  recom¬ 
mended,  with  the  substitution  of  potassium  hydroxide  for  the  sodium 
compound,  since  the  potassium  derivative  of  the  nitro-compound  is 
very  sparingly  soluble.  When  reduced  with  stannous  chloride,  it 
yields  the  corresponding  aminoresorcinol,  which,  when  warmed  with 
acetic  anhydride  at  160°,  yields  a  tetra-acetyl  derivative, 
NAc2*C6H3(OAc)2,  melting  at  106 — 108°.  J.  J.  S. 

Derivatives  of  4  Aminoresorcinol.  Ferdinand  Henrich  and 
Benno  Wagner  (Ber.,  1902,  35,  4195 — 4206.  Compare  preceding 
abstract). — 4-Aminoresorcinol  hydrochloride  has  been  obtained  by  the 
reduction  of  Weselsky’s  nitroresorcinol  (Annalen,  1872,  164,  5), 
p-benzeneazoresorcinol  (Will  and  Pukall,  Abstr.,  1887,  660),  or  F^vre’s 
nitroresorcinol,  and  also  by  the  hydrolysis  of  the  corresponding 
ethoxy-derivati  ve. 

Tribenzoylaminoresorcinol,  NHBz*C6H3(OBz)2,  obtained  by  the 
Schotten-Baumann  process,  crystallises  in  small,  glistening  needles 
melting  at  1 7 2°  ;  it  is  slowly  hydrolysed  by  boiling  alkalis,  and  the 
resulting  solution  undergoes  oxidation  in  the  same  manner  as  the  alkali 
solutions  of  the  original  base. 

When  subjected  to  dry  distillation,  it  yields  benzoic  acid  and 

5-benzoyloxy-\-phenylbenzoxazole,  OBz •  C6H3<^  q^CP h ,  in  the  form  of 

glistening  plates  melting  at  1 1 8'5°  and  readily  soluble  in  most  organic 
solvents.  The  same  product  is  obtained  when  aminoresorcinol  hydro¬ 
chloride  and  benzoyl  chloride  are  heated  together.  When  hydrolysed 
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with  10  per  cent,  alcoholic  potash,  it  yields  5-hydroxy-l-phenyl- 
benzoxazole  (Abstr.,  1899,  i,  171)  which,  when  coupled  in  alkaline 
solution  with  phenyldiazonium  chloride,  yields  a  red  azo-dye, 
NPh:N-C13H802N,  melting  at  184°. 

Tri-^-nitrobenzoylaminoresorcinol,  N02'C6H4,NH,C6Hg(0*C6H4,N02)2, 
crystallises  from  nitrobenzene  in  sulphur-yellow  needles  melting  at 
266°.  The  corresponding  »i-nitro-derivative  is  colourless  and  melts 
at  231°,  and  the  ortho-compound  at  128°.  When  the  nitro-derivatives 
are  distilled  they  char  and  decompose. 

5-Acetoxy-\-methylbenzoxazole,  OAc*C6H3<C^Q^>CMe,  is  obtained 

when  tetra-acetylaminoresorcinol  (preceding  abstract)  is  subjected  to 
dry  distillation.  It  forms  long,  colourless  needles  melting  at  55°, 
readily  soluble  in  most  organic  solvents,  and,  on  hydrolysis  with 
aqueous  potash,  yields  5-hydroxy-\-methylbenzoxazole  melting  at  193°; 
this  exhibits  pronounced  phenolic  properties  and  condenses,  with 
phenyldiazonium  chloride,  to  benzeneazo-5-hydroxy-\-meihylbenz- 
oxazole  in  the  form  of  golden-yellow  plates  melting  at  91°.  J.  J.  S. 

Isomerio  Ethers  of  Pyrogallol.  Josef  Herzig  and  Jacques 
Pollak  ( Monatsh .,  1902,  23,  700 — 708). — The  authors  describe  the 
methylation,  by  means  of  diazomethane,  of  the  isomeric  carboxylic 
acids  of  pyrogallol.  Methyl  3  :  5-dihydroxy-i-meihoxybenzenecarboxylate, 
prepared  from  gallic  acid,  crystallises  from  benzene  or  water  in 
needles  and  melts  at  143 — 146°.  The  acid  melts  at  240—242°, 
whereas  the  isomeric  3-methoxy-eompound  (Vogl,  Abstr.,  1900, 
i,  697)  melts  at  199°.  Methyl  5-hydroxy-Z  :4  dimethoxybe?izene-\-carb- 
oxylate  is  formed  at  the  same  time  as  an  oil  and  may  also  be 
obtained  by  methylating  the  4-methoxy-compound.  The  correspond¬ 
ing  acid  crystallises  from  water  in  needles  melting  at  189 — 192°. 

Methyl  2  :  Z-dihydroxy-\.-methoxybenzene-\-carboxylate,  prepared  in  a 
similar  manner  from  pyrogallolcarboxylie  acid,  crystallises  in  needles 
melting  at  101 — 104°.  E.  F.  A. 

Electrolytic  Preparation  of  Tetra  alkyldiaminobenzhydrols. 
F.  Escherich  and  M.  Moest  ( Zeit .  Elektrochem. ,  1902,  8,  849 — 851). 
—When  tetramethyldiaminobenzophenone  is  reduced  electrolytically 
in  acid  solution,  a  mixture  of  the  hydrol  and  pinacone  is  produced. 
Using  a  copper  cathode,  the  pinacone  is  the  main  product;  with  a 
nickel  cathode,  nearly  equal  parts  of  hydrol  and  pinacone  are  formed, 
whilst  with  cathodes  of  lead  or  mercury  the  hydrol  predominates. 
Greater  concentration  of  the  sulphuric  acid  increases  the  yield  of 
pinacone.  No  porous  diaphragm  is  required,  the  hydrol  not  being 
oxidised  by  the  anodic  oxygen. 

A  solution  of  tetramethyldiaminobenzophenone  (100  grams),  37  per 
cent,  sulphuric  acid  (400  c.c.),  and  water  (1600  c.c.),  electrolysed  with 
lead  electrodes  and  a  current  density  of  0'007  ampere  per  sq.  cm.,  gave 
nearly  90  per  cent,  of  the  theoretical  yield  of  hydrol,  whilst  a  solution 
containing  only  500  c.c.  of  water  electrolysed  with  a  copper  cathode 
and  0*015  ampere  per  sq.  cm.  gave  about  75  per  cent,  of  the 
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theoretical  yield  of  the  pinacone.  This  substance  is  insoluble  in 
alcohol  or  water,  readily  soluble  in  ether,  it  melts  at  210 — 211°, 
and  yields  condensation  products  with  dimethylaniline.  Tetramethyl- 
diaminodiphenylmethane  in  faintly  acid  solution  is  readily  oxidised 
to  the  corresponding  alcohol  by  anodic  oxygen ;  it  is  therefore  found 
that  a  mixture  of  equal  molecules  of  tetramethyldiaminobenzophenone 
and  diphenylmethane  is  converted  by  electrolysis  into  the  pure 
benzhydrol,  the  whole  effect  of  the  electric  current  being  utilised. 

T.  E. 

Glycine  Compounds  of  some  Phenols.  Alfred  Einhorn  and 
Hugo  Hutz  [Arch.  Fharm.,  1902,  240,  631 — 640.  Compare  Morel, 
Abstr.,  1900,  i,  158). — Chloroacetyl  derivatives  of  phenols,  of  the  type 
CH2C1*C02R1,  were  prepared  by  heating  chloroacetic  acid  with  a  phenol 
in  the  presence  of  phosphorus  oxychloride  and  pyridine  (compare 
Nencki,  Abstr.,  1894,  i,  86).  With  primary  amines  of  the  aliphatic 
type,  NH2B.1],  they  react  in  ethereal  solution  to  form  substituted 
glycocollamides,  NHRWCH^CONHR11 ;  with  secondary  aliphatic 
amines,  NHR2n,  they  form  substituted  amino  esters, 

The  phenols  employed  were  phenol  itself,  o-,  m-, And  £>-cresols,  guaiacol 
(2-methoxy phenol),  and  creosol  (2-methoxy-4-methylphenol).  The 
secondary  amine  employed  was  diethylamine ;  in  one  case  only,  dizso- 
butylamine  was  used.  It  is  only  with  phenol  itself  that  primary 
amines  were  allowed  to  react,  ethylamine  and  benzylamine  being  used. 
The  products  obtained  were  always  oils,  but  crystalline  salts  were 
prepared  from  them. 

The  following  new  substances  were  obtained  :  Ethylaminoacetethyl- 
amide  ;  the  hydrochloride  melts  at  179 — 179'5°.  Phenyl  diethylamino- 
acetate ;  the  hydrochloride  and  hydrobromide  melt  at  165°  and  189° 
respectively.  Tolyl  chloroacetates ;  o-,  m-,  and  p-,  boil  at  147°,  170°, 
and  153 — 154°  “in  a  vacuum";  the  last  melts  at  29 — 30°.  Tolyl 
diethylaminoacetates  ;  o-  and  m-hydrochlorides  melt  at  142 '5°  and  173 ’5°, 
o-,  m-,  and  p- hydrobromides  at  164°,  203°,  and  133 — 134°  respectively; 
o-hydriodide  at  141 '5°,  and  p  picrate  at  129 '5°.  2-Methoxyphenyl  di- 
ethylaminoacetate ;  the  hydrochloride,  platinichloride,  mercurichloride,  and 
hydrobromide  melt  at  184 — 186°,  195 — 196°,  97 — 99°,  and  208°  re¬ 
spectively.  2- Methoxy phenyl  dilsobutylaminoacetate  ;  the  hydriodide, 
platinichloride,  and  aurichloride  melt  at  145°,  174°,  and  137'5°. 
2 - M ethoxy -i-methylphenyl  diethylaminoacetate ;  the  hydrochloride,  platini¬ 
chloride,  and  hydriodide  melt  at  176°,  124°,  and  166 — 168°. 

These  amino-esters  are  hydrolysed  very  easily  by  dilute  acids  or 
alkalis,  the  phenol  being  liberated.  They  undergo  this  hydrolysis 
slowly  in  the  juices  of  the  intestine,  and  they  do  not  themselves  erode 
the  stomach,  so  that  they  afford  a  very  convenient  form  in  which  the 
phenols,  especially  guaiacol,  can  be  administered  in  cases  of  tuber¬ 
culosis. 

2-Methoxyphenyl  diethylaminoacetate  hydrochloride  has  been  intro¬ 
duced  into  medicine  for  this  purpose  under  the  name  of  guaiasanol, 

C.  F.  B. 
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Chloraldianthranilic  Acid.  Stanislaus  von  Niementowski  (Ber., 
1902,  35,  3898—3900;  Bull.  Acad.  Sci.  Cracow,  1902,  420—421. 
Compare  Abstr.,  1896,  i,  187). — Chloraldianthranilic  acid, 
CC13-CH(NH-C6H4-C02H)2, 

prepared  by  direct  condensation  of  chloral  with  anthranilic  acid,  forms 
grey,  indistinct  crystals,  melts  at  165°,  and  dissolves  in  alkalis,  but 
not  in  dilute  acids.  Nitric  acid  converts  it  into  dinitrotrichloroethyl- 
ideneanthranilic  acid,  CC13*CH:N*C6H2(N02)2*C02H,  which  crystallises 
from  alcohol  in  yellowish-brown,  ill-defined,  hexagonal  tablets  and 
melts  and  intumesces  at  187°.  T.  M.  L. 


woNitrosobenzyl  Cyanide.  M.  R.  Zimmermann  (J.  pr.  Chem., 
1902,  [ii],66,  353 — 386). — Sodium  isonitrosobenzyl  cyanide, 
C8H50N2Na,4H20, 

formed  by  the  action  of  amyl  or  ethyl  nitrite  and  sodium  ethoxide  on 
benzyl  cyanide,  crystallises  from  water  in  colourless,  prismatic  leaflets. 
7soNitrosobenzyl  cyanide  (m.  p.  129°;  compare  Abstr.,  1888,  693  ; 
1902,  i,  541)  undergoes  Beckmann's  reaction  with  phosphorus  penta- 
chloride  and  water,  yielding  phenyloxamide,  and  has  therefore  the 


awii-configuration 


Ph-C-CN 
1 1 

OH-N 


When  heated  with  quinoline  at  130°, 


tsonitrosobenzyl  cyanide  forms  a  crystalline  additive  compound, 
C8H5ON2,C9H8N,  which  melts  at  66°  and  is  decomposed  by  alkalis. 

As,  on  liberation  from  its  sodium  derivative,  isonitrosobenzyl 
cyanide  melts  at  first  3 — 4°  too  low,  the  sodium  derivative,  and  the 
following  derivatives  prepared  from  it,  have  probably  the  syn-configur- 
ation.  The  benzoate,  CN'CPh.’NOBz,  crystallises  from  benzene  in 
white  prisms,  melts  at  138°,  and  is  easily  soluble  in  pyridine,  insoluble 
in  water;  the  ethyl  carbonate,  CN*CPh!NOC02Et,  crystallises  from 
light  petroleum  in  colourless  needles,  melts  at  83°,  is  easily  soluble  in 
alcohol,  ether,  or  benzene,  and  is  decomposed  by  dry  ammonia  in 
ethereal  solution  with  formation  of  urethane  and  ammonium  isonitroso- 


benzyl  cyanide,  which  crystallises  in  yellow  leaflets  and  is  very  un¬ 
stable.  The  methyl  ether,  CN’CPhlNOMe,  melts  at  32°  and  is  easily 

CPh'CN 

soluble  in  light  petroleum.  The  N -methyl  ether,  0<^_  ,  which  is 


formed  along  with  the  O-methyl  ether,  melts  at  131°  and  is  only 
slightly  soluble  in  light  petroleum.  The  carbonyl  chloride , 
CN-CPhINOCOCI, 

which  crystallises  from  petroleum  in  clusters  of  pale  yellow 
needles  and  melts  at  59°,  is  formed  along  with  the  carbonate, 
CO(N(.KCPh*CN)2 ;  the  latter,  which  crystallises  from  benzene  in 
nacreous  leaflets  and  melts  at  190°,  is  the  sole  product  of  the  action  of 
phosgene  on  dry  sodium  isonitrosobenzyl  cyanide  at  the  ordinary 
temperature  in  presence  of  traces  of  water;  at  100°,  the  reaction 
yields,  in  addition  to  the  carbonate,  two  compounds ,  one  of  which  crys¬ 
tallises  in  yellow  leaflets  and  melts  at  137,5°,  and  the  other  crystal¬ 
lises  in  white  leaflets,  melts  at  90°,  and  possibly  has  the  formula 
CN-CPh:NOCPh:N‘OH.  The  carbanilide ,  CN-CPhlNOCO-NHPh, 
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which  crystallises  from  benzene  in  white  leaflets,  becomes  yellow  on 
exposure  to  light  and  melts  at  134°. 

Sodium  isonitroso-p-nitrobenzyl  cyanide,  C8H403N3Na,  crystallises  in 
yellow  leaflets  or  reddish-yellow  needles  and,  on  treatment  with  dilute 
acids,  yields  a-i&onitroso-p-nitrobenzyl  cyanide,  which  forms  yellow 
needles,  melts  at  95°,  and  when  kept,  or  when  heated  to  its  melting 
point,  changes  to  the  j8- modification ,  which  melts  at  164 — 165°. 
When  warmed  with  quinoline  in  benzene  solution,  isonitroso-p-nitro- 
benzyl  cyanide  forms  an  additive  compound,  which  crystallises  in 
yellow  needles  and  melts  at  172-5°.  The  benzoate, 

no2-o6h4-c(on):nobz, 

forms  yellow  needles,  melts  at  154°,  and  is  easily  soluble  in  hot 
alcohol,  but  only  slightly  so  in  cold  alcohol  or  benzene.  The  methyl 
ether,  N02,C6H4*C(CN)!N0Me,  crystallises  in  yellow  needles  and 
melts  at  134 — 135° 


Sodium  isonitroso-p-chlorobenzyl  cyanide,  CgH4ON2ClNa,  crystallises 
in  yellow  leaflets  or  in  colourless,  prismatic  leaflets  containing  4H20. 
On  addition  of  dilute  acid  to  a  solution  of  the  sodium  compound, 
a-i&oNitroso-p-chlorobenzyl  cyanide  separates  as  colourless,  felted, 
slender  needles ;  it  melts  at  62°,  and  on  keeping,  or  on  crystallisation 
from  petroleum,  is  converted  into  the  /?- modification ,  which  crystallises 
in  yellowish-green  leaflets,  melts  at  112°,  and  is  converted  by  solution 
in  alcohol  or  water  into  the  a-isomeride.  The  additive  compound  of 
quinoline  and  tsonitroso-p-chlorobenzyl  cyanide  crystallises  from  light 
petroleum  in  white  needles  and  melts  at  111°.  The  benzoate, 

C8H4ON2C1Bz, 

forms  compact  crystals,  melts  at  115 — 116°,  and  is  soluble  in 
petroleum  or  alcohol.  By  the  action  of  methyl  iodide  on  silver  iso - 
nitroso-jp-chlorobenzyl  cyanide,  two  methyl  ethers  are  formed.  The 


,  ,  .  .  ,C(C,H4C1)-CN 

a-methyl  ether,  ' 


crystallises  from  a  mixture  of 


benzene  and  petroleum  in  slender  needles,  melts  at  120°,  is  insoluble 
in  light  petroleum,  and  forms  an  additive  compound  with  hydrogen 
chloride  in  benzene  solution.  The  fi-methyl  ether, 
C6H4Cl-C(CN):N-OMe, 

crystallises  in  colourless  needles,  melts  at  68 — 69°,  and  is  soluble  in 
light  petroleum. 

The  mother  liquor  from  the  preparation  of  sodium  isonitroso-p-chloro- 
benzyl  cyanide  contains  isonitroso-p-chlorophenylacetamide, 

c6h4ci-c(co-nh2):n-oh  j 

on  acidification,  this  is  obtained  in  a  labile  modification  which  melts 


at  97°,  and  when  kept  changes  into  the  stable  form  melting  at  150°. 

o-Chlorobenzyl  cyanide  melts  at  24°  and  boils  at  251°  under  756  mm. 
pressure  (compare  Mehner,  Abstr.,  1901,  i,  208).  isoNitroso-o-chloro- 
benzyl  cyanide  is  obtained  in  two  modifications,  of  which  the  a-  melts  at 
70—88°  and  is  converted,  by  crystallisation  from  benzene,  into  the 
/?-form  which  melts  at  126°.  The  quinoline  additive  compound  crystal¬ 
lises  in  slender,  white  needles  and  melts  at  76°.  The  benzoate  crys¬ 
tallises  in  white  needles,  melts  at  105°,  and  is  moderately  soluble  in 
benzene  but  less  so  in  light  petroleum.  The  a-methyl  ether, 
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o^9(0.H4C1)-CN 

^NMe  ^  *’ 

'crystallises  in  rhombic  prisms,  melts  at  89°,  and  is  insoluble  in  light 
petroleum.  The  (d-methyl  ether,  C6H4Cl*C(CJSr)IlSr,OMe  (1),  crystallises 
in  colourless,  rhombic  prisms,  melts  at  37°,  and  is  easily  soluble  in  light 
petroleum. 

These  /sonitroso-cyanides  do  not  undergo  hydrolysis,  and,  with  the 
exception  of  tsonitrosobenzyl  cyanide,  they  do  not  exhibit  the  Beck¬ 
mann  reaction.  The  author  considers  the  a-modifications  to  have  the 
syn-,  the  /^-modifications  the  awfri-configuration. 

The  action  of  nitrous  acid  on  the  isonitroso-cyanides  results  in  the 
formation  of  the  corresponding  benzoyl  cyanides.  p-Nitrobenzoyl 
cyanide,  N02,C6H4,00,CN,  crystallises  in  quadratic,  yellow  leaflets, 
melts  at  llG'b0  (compare  Haussknecht,  Abstr.,  1889,  506),  and  is 
easily  soluble  in  ether  or  warm  benzene.  Along  with  o -chlorobenzoyl 
cyanide,  which  crystallises  in  colourless,  rhombic  plates  and  melts  at 
35°,  there  is  formed  a  small  quantity  of  a  product  (azoperoxide  1 )  melt¬ 
ing  and  evolving  gas  at  116°.  isoNitroso-jo-chlorobenzyl  cyanide  yields 
p- chlorobenzoyl  cyanide,  which  crystallises  in  colouiless,  quadratic 
leaflets,  melts  at  40°,  and  is  easily  soluble  in  the  usual  organic 
solvents,  and  a  small  quantity  of  a  product  (azoperoxide  ? )  which 
melts  and  evolves  gas  at  134°.  G.  Y. 

Interpretation  of  the  Action  of  Ferric  Chloride  on  Salicylic 
Acid,  Methyl  Salicylate,  Salicylaldehyde,  and  certain  other 
Phenolic  Compounds.  A.  Desmouli£:re  (J.  Pharm.  Chim.,  1902, 
fvi],  16,  241 — 245). — The  decolonisation  of  aqueous  solutions  of 
methyl  salicylate  and  salicylaldehyde,  coloured  by  ferric  chloride,  on 
shaking  with  chloroform,  ether,  ethyl  acetate,  benzene,  or  light 
petroleum,  depends  on  the  instability  of  the  ferric  compounds,  and  on 
the  relative  solubility  of  the  phenolic  compound  in  water  and  the  organic 
solvent.  Whilst  salicylic  acid  is  not  extracted  by  any  of  these 
solvents,  phenol  is  extracted  by  ether  and  ethyl  acetate,  partially  by 
chloroform  and  benzene,  but  not  by  light  petroleum,  and  resorcinol  is- 
extracted  by  ether  or  ethyl  acetate,  but  not  by  chloroform,  benzene, 
or  light  petroleum.  G.  D.  L. 

Fission  of  Acid  Anhydrides  by  Alcohols  and  Alkyloxides 
and  the  Mechanism  of  Esterification.  Robert  Kahn  ( Ber .,  1902, 
35,  3857 — 3883). — 3-Nitrophthalic  anhydride  is  formed  quantitatively 
on  heating  the  acid  in  a  bath  of  ^.-propyl  benzoate  (b.  p.  229'5°)  until1 
'water  ceases  to  be  evolved  (compare  Bogert  and  Boroschek,  Abstr., 
1902,  i,  98,  and  Lipschitz,  Abstr.,  1901,  i,  32). 

The  /3-ester,  obtained  by  the  action  of  methyl  alcohol  on  3-nitro- 
•phthalic  acid  in  presence  of  hydrochloric  or  sulphuric  acid,  is  shown  to1 
have  the  structure  [C02Me:  U02H  :N02  =  1  :  2  :  3]  by  the  following 
facts.  When  dissolved  in  ammonia  of  sp.  gr.  0‘916,  it  gives 
•3  :  1  ‘nitrophthalamic  acid,  [C02’NH2 :  C02H  :  N02=  1:2:  3],  which  is 
moderately  soluble  in  warm  water  and  crystallises  in  lustrous,  thick 
plates ;  it  does  not  melt  at  a  definite  temperature  and  is  hydrolysed1- 
'by  acetic  acid  or  by  prolonged  boiliDg  with  water. 
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The  amic  acid  is  converted  by  alkaline  hypobromite  into  6-nitro* 

2- aminobenzoie  acid  (compare  Kahn,  Abstr.,  1902,  i,  228),  which  has 
an  intensely  sweet  taste,  and,  on  boiling  with  sulphuric  acid  in  methyl 
alcoholic  solution,  gives  w-nitroaniline.  On  diazotising  the  amino- 
acid  in  dilute  sulphuric  acid  and  decomposing  by  heat,  the  carboxyl 
group  is  eliminated  and  wi-nitrophenol  obtained. 

The  a-methyl  ester,  [C02H :  C02Me :  N02  =  1  :  2  :  3],  is  not  acted  on 
when  heated  with  aqueous  ammonia  at  100°  for  5  hours,  but  at  150° 
is  completely  hydrolysed. 

3-Nitrophthalimide  is  best  prepared  by  passing  dry  ammonia  gas 
into  the  fused  anhydride  ;  it  gives  a  crystalline  potassium  derivative, 
C8H304N2K,  and  is  converted  by  alkali  hydrolysis  into  3  :  1-nitro- 
phthalamic  acid,  and  not  the  isomeric  compound, 

[C02H  :  CONH2 :  N02  =1  :  2  :  3], 
as  stated  by  Bogert  and  Boroschek. 

In  attempting  to  obtain  a  method  of  separating  the  a-  and  /2- 

3- nitrophthalic  acid  esters,  it  was  found  that  the  /2-methyl  ester,  when 
heated  for  7  hours  on  the  water-bath  with  methyl  alcohol  and 
sulphuric  acid,  gave  only  2-9  per  cent,  of  the  normal  ester,  and  that 
the  a-ester,  under  similar  conditions,  gave  85  per  cent,  of  the  same 
compound,  15  per  cent,  remaining  unchanged.  In  the  following 
cases,  when  a  mixture  of  the  a-  and  /2-acid  esters  is  formed  by  the 
action  of  alcohol  or  alkyloxide  on  the  anhydride  of  the  acid,  they  can 
be  separated  quantitatively  by  taking  advantage  of  the  greater 
solubility  of  the  /2-salt  in  water. 

When  3-nitrophthalic  anhydride  is  heated  for  8  hours  with  anhydrous 
methyl  alcohol,  it  gives  83  per  cent,  of  a-ester,  6‘5  per  cent,  of  /2-ester, 
and  104  per  cent,  remains  unchanged  ;  as  stated  by  Wegscheider,  the 
“  stronger  ”  carboxyl  group  is  here  esterified,  but  the  author  assigns 
the  fact  to  a  different  cause.  The  alcohol  initially  causes  a  fission  of 
that  bond  (indicated  by  a  dotted  line)  between  CO  and  O,  which  is  not 
protected  by  the  influence  of  the  adjacent  nitro-group : 


N02 


,  OH 

+  i 

Me 


/\C0„H 

IJCOjMe 

N02 


For  a  similar  reason,  the  partial  hydrolysis  of  the  diethyl  salt  will 
give  the  a-ester,  and  in  both  cases  the  result  is  considered  as  being 
independent  of  the  relative  strengths  of  the  carboxyl  groups. 

With  3-nitrophthalic  anhydride  dissolved  in  absolute  methyl  alcohol, 
sodium  methoxide  gives  60 — -62  per  cent,  of  a-ester  and  23 — 25  per 
cent,  of  /2-ester,  the  remainder  of  the  acid  being  unchanged  ;  the  result 
is  practically  the  same  when  methyl  alcoholic  potassium  hydroxide  is 
employed,  and  this  fact  is  used  as  an  argument  against  Wegscheider’s 
view  that  the  /2-ester  is  the  normal  product  and  that  the  a-acid  is 
formed  by  a  process  of  catalysis.  The  formation  of  the  two  esters  may 
be  due  to  the  production  initially  of  additive  compounds,  but  attempts 
to  isolate  these  were  unsuccessful ;  the  large  proportion  of  /2-ester 
formed  is  considered  by  the  author  as  due  to  the  methoxide  reacting 
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either  as  a  compound  of  *OR  and  Me,  or  as  if  composed  of  R  and 
•OMe.  W.  A.  D. 

Action  of  Phthalic  Chloride  on  Arylsulphinates,  Arylthio- 
sulphonates,  and  Arylmercaptides.  Julius  Troeger  and  Victor 
Hounung  (J.  pr.  Chem.,  1902,  [ii],  66,  345 — 352.  Compare  Abstr., 
1899,  i,  905).— The  action  of  phthalic  chloride  on  potassium  benzene- 
thiosulpbonate  and  p-toluenethiosulphonate  in  alcoholic  solution  leads 
to  the  formation  of  the  corresponding  disulphides,  which  are  decom¬ 
posed  by  the  alcohol  into  a  mixture  of  mono-  and  tri-sulphides. 

Bisphenylsulphone-phlhalide,  formed  by  the 

action  of  phthalic  chloride  on  sodium  benzenesulphinate,  crystallises 
from  alcohol  in  needles  and  melts  at  193 — 194°. 

Bis-ip-tolylsulphone-phthalide,  foimed  fiom  sodium  />toIuenesulpbinate, 
crystallises  in  glistening  needles  and  melts  at  239°. 

Bisphenylthio-phthalide,  f°rmed  hy  the  action  of 

phthalic  chloride  on  lead  phenylmercaptide,  crystallises  from  alcohol 
in  glistening  leaflets,  melts  at  84 — 85°,  and  is  oxidised  by  potassium 
permanganate  to  bisphenylsulphone-phthalide.  The  action  of  phthalic 
chloride  on  sodium  /3-naphthylmercaptide  leads  to  the  formation  of 
/3-naphthyl  disulphide  and  bis-fi-naphthylthio-phthalide ,  which  crystal¬ 
lises  from  alcohol  in  needles  and  melts  at  153 — 154°.  G.  Y. 

Phenolphthalein  as  Indicator.  Otto  Schmatolla  (Ber.,  1902, 
35,  3905 — 3907.  Compare  R.  Hirsch,  Abstr.,  1902,  ii,  690). — The  red 
compounds  of  phenolphthalein  are  more  or  less  decolorised  by  dehydra¬ 
tion  ;  the  compounds  with  alkali  hydroxides  are  colourless  in  strong 
alkali  solution,  but  become  strongly  coloured  on  dilution  ;  similarly,  in 
alcoholic  solution,  alkali  hydroxides  yield  only  pale  red  solutions,  but 
these  become  intensely  red  on  dilution  with  water.  The  red  com¬ 
pounds  formed  by  alkali  hydrogen  carbonates  are  still  more  easily  de¬ 
colorised  by  the  addition  of  either  alcohol  or  normal  salts  in  dilute 
solutions.  T.  M.  L. 

The  Phthaleins.  Josef  Herzig  and  Jacques  Pollak  ( Monalsh ., 
1902,  23,  709 — 711). — On  methylating  fluorescein  by  means  of  diazo¬ 
methane,  practically  only  the  quinonoid  diether  is  formed,  whereas  in 
alkaline  solution,  using  methyl  iodide,  the  lactone  diether  is  the  chief 
product.  Phenolphthalein  and  diazomethane,  however,  gave  the  lactone 
diether,  the  methylation  proceeding  as  in  alkaline  solution. 

E.  E.  A. 

Pentabenzoyltannic  Acid.  Vournasos  (J.  Pharm.  Chim.,  1902, 
[vi],  16,  245 — 250). — Pentabenzoyltannic  acid ,  produced  by  heating 
together  tannic  acid  and  benzoyl  chloride,  forms  slender,  silky  needles 
melting  at  140°,  is  insoluble  in  alcohol  or  water,  soluble  in  acetone, 
ether,  or  benzene,  and,  on  hydrolysis,  is  resolved  into  benzoic  and 
tannic  acids;  digestion  with  alkali  hydroxides  or  concentrated  mineral 
acids  gives  gallic  acid.  G,  D,  L, 
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Usnic  Acid.  Oskar  Widman  ( Anncilen ,  1902,  324,  139 — 200. 
Compare  Abstr.,  1900,  i,  235,  347  ;  Paterno,  Abstr.,  1900,  i,  662 ;  Sal* 
kowski,  Abstr.,  1901,  i,  152). — The  communication  commences  with 
a  critical  survey  of  work  already  published. 

The  behaviour  of  decarbousnic  acid  towards  ammonia  agrees  with 

the  author’s  formula,  CHAc-CH:C<^"“(^>C-CH(C8H11)-C02H, 

which  represents  the  compound  as  being  a  lactonic  acid ;  it  forms  a 
diammonium  salt,  Cl7H1606(NH4)2,  which  readily  loses  ammonia  and 
passes  into  the  monoammonium  salt,  0l7Hlf06,NH1 ;  the  latter  deri¬ 
vative  decomposes  at  120°  and  readily  dissolves  in  warm  alcohol,  but  is 
only  partially  soluble  in  water. 

d-  and  ?-syn-  Usnic  acid  oxime,  C1SH1606IN0H,  prepared  by  treating 
the  amorphous  product  of  the  action  of  hydroxylamine  hydrochloride 
on  usnic  acid  with  a  3  per  cent,  solution  of  hydrogen  chloride  in 
methyl  or  ethyl  alcohol,  crystallises  from  the  latter  solvent  in  yellow 
prisms  which  sinter  at  200°  and  decompose  at  240 — 241° ;  it  has 
[a]D  +  495*7°  at  14°.  Alcoholic  acetic  acid  also  induces  the  trans¬ 
formation  of  the  amorphous  oxime  into  the  crystalline  compound ;  the 
acetyl  derivative  of  the  latter  substance  crystallises  from  acetic 
anhydride  in  leafletsmelting  at  194°. 

The  anhydride,  Ci7H1504<^,q,>0,  of  f-usnic  acid  oxime  results  from 

the  interaction  of  usnic  acid  and  hydroxylamine  acetate  in  benzene- 
alcohol  solution  ;  it  crystallises  from  glacial  acetic  acid  in  yellow  cubes 
or  plates,  melts  at  235°,  dissolves  in  cold  alkaline  solution,  and  develops 
a  brown  coloration  with  alcoholic  ferric  chloride.  i-eu\X,iUsnic  acid 
oxime,  C18H1606IN0H,  isolated  from  the  mother  liquors  of  the  crystal¬ 
lisation  of  the  preceding  compound,  is  a  sparingly  soluble,  yellow 
powder  decomposing  at  208°;  it  is  readily  converted  into  the  anhydride 
by  warming  with  acetic  anhydride. 

In  the  condensation  of  hydroxylamine  acetate  with  <i-usnic  acid,  the 
corresponding  d -anhydride  is  produced,  and  the  mother  liquors  in  this 
case  contain  d-xnt\usnic  acid  oxime  \  this  substance  separates  in  pale 
yellow  or  white  crystals  melting  at  217 — 220°. 

The  iso  anhydride,  C18H]506N,  of  (2-usnic  acid  oxime,  prepared  by 
treating  the  crude  product  of  the  interaction  of  d-usnic  acid  and 
hydroxylamine  acetate  with  cold  potassium  carbonate  solution  and 
acidifying  the  filtrate  with  acetic  acid  and  crystallising  the  precipitate 
thus  obtained  from  dilute  acetic  acid,  separates  in  well-defined, 
lustrous  cubes  with  hemihedral  planes,  and  decomposes  at  255°. 

The  <7-anhydride,  when  subjected  to  the  Beckmann  transformation, 
yields  an  isomeride  which  crystallises  from  methyl  alcohol  in  slender 
needles  and  decomposes  at  255°.  This  derivative  is  not  readily  attacked 
by  hydrolytic  agents,  and,  when  heated  at  125°  with  alcoholic  sulph¬ 
uric  acid,  it  furnishes  a  tarry  product  and  a  volatile  base,  probably 
methylamine.  The  formula 

NHMe*CO*C— — C'O'CO 

CO-O-C— 6-CH(C8Hn)*C02H 

represents  the  relationships  of  this  product  of  the  Beckmann  change 
to  the  isomeric  cZ-an hydride  and  allied  substances. 
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Usnolic  acid,  C18H1607  (compare  Stenhouse  and  Groves,  Trans.,  1881, 
39,  234  ;  Paternb,  Abstr.,  1882,  1080;  and  Hesse,  Abstr.,  1895,  i  298), 
decomposes  indefinitely  between  210°  and  240° ;  it  is  a  dibasic  acid  yield¬ 
ing,  however,  an  acid  sodium  salt  and  the  methyl  ester,  Cl7H1505*C02Me; 
the  latter  derivative  crystallises  from  methyl  alcohol  in  pale  yellow 
needles  and  melts  at  202°.  The  oxime,  0H‘N!Cl7H1504*C02Me, 
crystallises  in  slender  needles,  melts  at  220°,  and  forms  an  acetyl 
derivative,  0Ac*JUCl7H1504*C02Me,  separating  in  pale  yellow 
needles,  insoluble  in  potassium  hydroxide  solution,  and  melting  at 
184°. 

Ethyl  usnolate ,  Cl7H1505*C02Et,  prepared  by  heating  usnolic  acid 
with  alcoholic  hydrogen  chloride,  crystallises  in  soft,  pale  yellow 
needles  melting  at  175 — -176°;  its  oxime  crystallises  from  alcohol  and 
melts  at  177 — 178°. 

When  warmed  with  excess  of  aniline,  usnolic  acid  yields  the  anilide, 
023H2305N,  of  decarbousnic  acid  ;  this  product  crystallises  from  alcohol 
in  pale  yellow  needles  and  melts  at  235 — 236°. 

When  warmed  with  concentrated  sulphuric  acid,  decarbousnic  acid 
yields  decarbousnole  ;  this  substance  crystallises  in  yellow  needles  or 
hexagonal  plates  and  melts  at  209°. 

Decarbousnole  is  a  monobasic  acid  ;  its  sodium  salt, 
C17H1505Na,3H20, 

obtained  by  dissolving  the  compound  in  sodium  carbonate  solution, 
crystallises  in  yellow  needles. 

Acetyldecarbousnole,  Cl7Hl504*0Ac,  obtained  by  boiling  the  preceding 
acid  with  acetic  anhydride,  crystallises  from  methyl  alcohol  in  orange- 
coloured  prisms  melting  at  130 — 135°;  it  is  insoluble  in  sodium 
carbonate  solution,  but  is  slowly  hydrolysed  by  cold  aqueous  potassium 
hydroxide. 

.  CAc=OOCO 

The  following  formal®,  , 

ch  a.c:c<°(' o' ™>o  ch  (o,Hny •  co2h, 

O — CO 

and  CH2.’C(OH)CHiC,CIC,CH,CsHn,  are  suggested  for  usnic  acid, 
O — CO 

decarbousnic  acid,  and  decarbousnole  respectively.  The  first  of 
these  substances  gives  the  oxime-anhydride, 

O — CO 

O — CO 

Usnolic  acid  is  formulated  as 

co-o 

c8hu-ch-c:c-c:c(co2h)-c(oh):ch2, 
co — o 

and  constitutional  formulae  for  its  methyl  ester  and  the  acetyl  oximino- 
derivative  of  methyl  usnolate  are  also  indicated.  The  constitution  of 
the  colourless  and  yellow  salts  of  decarbousnic  acid  is  likewise  dis¬ 
cussed  at  considerable  length.  G.  T,  M. 
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Cetraric  Acid.  O.  Simon  (Arch.  Pharm.,  1902,  240,  521 — 560. 
Compare  Hilger  and  Buchner,  Abstr.,  1890,  600 ;  Hesse,  Abstr.,  1898, 
i,  534), — Cetraric  acid  was  prepared  by  extracting  Iceland  moss  with 
alcohol  (after  it  had  been  extracted  already  with  ether),  evaporat¬ 
ing  the  extract,  extracting  the  residue  with  ether  (which  removes 
fumaric  acid),  crystallising  what  remained  from  alcohol,  and  purify¬ 
ing  it  further  by  dissolving  it  in  cold  aqueous  sodium  carbonate  and 
precipitating  it  at  once  from  the  solution  by  means  of  hydrochloric 
acid. 

Cetraric  acid,  C19H1508*0Me,  decomposes  at  200 — 230°,  is  optically 
inactive,  reduces  Fehling’s  solution,  gives  the  iodoform  reaction,  and 
when  titrated  with  an  alkali,  it  reacts  like  a  dibasic  acid ;  its  calcium 
and  ammonium  salts  have  a  corresponding  composition.  The  normal 
potassium  and  sodium  salts  could  not  be  obtained,  perhaps  owing  to  their 
great  solubility,  whereas  the  potassium  hydrogen  and  sodium  hydrogen 
salts  were  obtained  with  ease  owing  to  their  comparative  insolubility. 
The  acid  forms  compounds  also  with  1  mol.  of  pyridine,  of  picoline,  and 
of  quinoline ;  these  melt  and  decompose  at  140°,  127 — 134°,  and 
153 — 155°  respectively.  A  phenylimide,  NPhlC^HjgOy’OMe,  a  p -tolyl- 
imide,  C20HlsOglN*C6H4Me,  and  a  methylimide,  C20H18O8INMe,  the  last 
decomposing  above  100°,  were  prepared  ;  all  these  are  yellow.  The 
methyl  ester,  C20Hl7MeO9,  melts  at  158 — 160°  and  forms  a  yellow  phenyl¬ 
imide  and  a  dibenzoyl  derivative  which  melt  at  180 — 182°  and  183 — 184° 
respectively.  Cetraric  acid  r’eacts  with  diazobenzene  hydroxide,  forming  a 
red  compound  which  seems  to  have  the  composition  NgPh’C^Hj^g’OMe, 
a  carboxyl  group  having  been  displaced  ;  this  substance  yields  a  red 
monoacetyl  derivative  melting  at  193 — 195°.  With  phenyl  hydrazine,  it 
forms  a  compound,  NHPh*HIC20HlsO8,NH2*NHPh,  which  loses  the 
extra  molecule  of  phenylhydrazine  when  it  is  crystallised  from  alcohol 
or  chloroform,  leaving  a  yellow  derivative  that  decomposes  at  190 — 240°  ; 
with  jp-bromophenylhydrazine,  it  forms  a  yellow  derivative, 

C20H18O8:N-NH-C6H4Br. 

With  semicarbazide,  it  forms  a  semicarbazone, 

c20Hi8o8:n-nh-co-nh2. 

When  cetraric  acid  is  heated  with  zinc  powder  and  aqueous  sodium 
hydroxide  (Boehm,  Abstr.,  1899,  i,  32),  it  yields  products  of  which 
only  orcinol  could  be  identified  with  certainty.  Orcinol  dibenzoate, 
C7H0Bz2O2,  melts  at  87°. 

Fumaric  acid  is  not  a  product  of  the  decomposition  of  cetraric  acid ; 
the  latter  substance  is  not  affected  by  boiling  alcoholic  potassium 
hydroxide.  An  acid  which  is  probably  identical  with  Hesse’s  proto- 
cetraric  acid  can  be  obtained,  however,  by  extracting  Iceland  moss  with 
ether.  Fumaric  acid  appears  to  be  precipitated  along  with  this  acid 
in  a  form  such  that  it  cannot  be  extracted  with  water  from  the 
residue  of  the  ethereal  extract.  This  product  is,  however,  hardly 
a  definite  compound,  for  its  solution  in  an  aqueous  alkali  carbonate, 
when  acidified  with  hydrochloric  acid  and  again  extracted  with  ether, 
yields  a  mixture  from  which  fumaric  acid  is  removed  by  boiling  water. 
By  crystallising  the  final  residue  from  alcohol,  an  acid  is  obtained 
which  has  approximately  the  composition  of  Hesse’s  protoqetraric  acid  J 
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the  formula  C10U1(3O9  is  assigned  to  it,  and  cetraric  acid,  which  is 
identical  with  Merck’s  “  cetrarin,”  is  possibly  its  methyl  derivative. 

C.  F.  E. 

Electrochemical  Reduction  of  Ketones.  Ivarl  Elbs  and  K, 
Brand  (Zeit.  EleJdrochem. ,  1902,  8,  783 — 788). — The  ketones  are 
dissolved  in  a  solution  of  sodium  hydroxide  or  acetate  containing 
alcohol  when  necessary.  A  porous  earthenware  diaphragm  is  used 
and  the  electrodes  are  of  lead,  the  cathode  being  prepared  in  the  way 
described  by  Tafel  (Abstr.,  1900,  ii,  588).  Acetone  gives  a  moderate 
yield  of  isopropyl  alcohol  and  a  very  small  quantity  of  pinacone. 

Methyl  ethyl  ketone  behaves  in  a  similar  way,  but  the  yields  are 
even  worse.  Aeetopbpnone  gives  a  mixture  of  phenylmethylcarbinol 
and  acetophenonepinacone. 

Benzophenone  yields  about  90  per  cent,  of  the  theoretical  quantity 
of  benzhydrol. 

Phenyl  yi-tolyl  ketone  gives  80  to  90  per  cent,  of  the  theoretical 
quantity  of  the  corresponding  alcohol. 

Phenyl  ra-xylyl  ketone  is  also  reduced  to  the  alcohol ;  the  product, 
however,  is  a  liquid.  Phenyl  a-naphthyl  ketone  gives  a  fairly  good 
yield  of  the  corresponding  carbinol,  melting  at  86 '5°. 

^j-Hydroxybenzophenone  formed  a  black  deposit  on  the  cathode 
which  prevented  the  reduction ;  its  benzoate  was,  however,  reduced  to 
the  carbinol,  a  substance  which  crystallises  from  alcohol  in  slender 
needles  melting  at  112 — 113°.  Tetramethyl-p-diaminobenzophenone 
yields  about  60  per  cent,  of  the  theoretical  quantity  of  the  alcohol. 
Dibenzyl  ketone  yielded  an  oily  substance,  the  nature  of  which  was 
not  determined. 

A  similar  set  of  experiments  was  carried  out,  using  sulphuric  acid 
in  place  of  sodium  hydroxide.  Acetone  (300  grams)  yielded  iso¬ 
propyl  alcohol  (120  grams)  and  pinacone  hydrate  (60  grams). 
Methyl  ethyl  ketone  gave  sec-butyl  alcohol  and  methylethylpina- 
cone  (m.  p.  50°).  The  yields  were  poor.  Acetophenone  gives  about 
equal  quantities  of  phenylmethylcarbinol  and  acetophenonepinacone. 
Benzophenone  yields  /3-benzpinacolin  when  high  current  densities  are 
used  and  the  liquid  kept  warm,  whilst  with  very  low  current  deusities 
and  temperatures  (0°  to  2°)  benzhydrol  and  diphenylmethane  are  the 
chief  products.  From  a  warm  solution  of  phosphoric  acid  in  acetone, 
however,  a-benzoylpinacolin  is  obtained. 

Phenyl-p-tolyl  ketone  yields  the  corresponding  carbinol  and  pina¬ 
cone,  the  latter  being  the  principal  product  at  higher  temperatures 
and  current  densities.  Phenyl-m-xylyl  ketone  behaves  in  the  same 
way,  whilst  phenyl-a  naphthyl  ketone  yields  phenyl-a-naphthyl-/2- 
pinacolin,  p  Ethoxybenzophenone  gives  a  similar  result,  whilst 
p-hydroxybenzophenone  and  phthalyl-p-aminobenzophenone  yield  the 
corresponding  pinacones  melting  at  80°  and  140°  respectively. 

T.  E. 

Oxidation  of  the  Oximes.  Eugen  Bamberger  and  Bichard 
8eugman  ( JBer .,  1902,  3£),  3884 — 3886). — When  ^cetophenoneosime  or 
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phenylethylketoxime  is  boiled  for  3 — 5  seconds  with  a  neutralised 
solution  of  Caro’s  acid,  an  ethereal  extract  of  the  product  gives,  with 
ferric  chloride,  an  intense  brownish-red  coloration,  indicating  the 
formation  of  a  nitronic  acid  (fsonitro-compound) ;  if  the  boiling  is 
continued,  the  reaction  is  no  longer  given,  owing  to  the  conversion 
of  the  nitronic  acid  into  a  nitro-compound.  The  oxidation  of  oximes 
therefore  takes  place  according  to  the  scheme 

>c:n-oh  >c:nooh  >ch-no2  . 

Bhenylmethylnitromethane,  CHMePh*N02,  prepared  from  aceto* 
phenoneoxime,  boils  at  115 — IIS'S0  (corr.)  under  11  mm.  pressure. 

W.  A.  D. 

Cyclic  Ketones  from  Chloroform  and  Phenols.  II.  Karr 
Auwers  and  G.  Keil  ( Ber .,  1902,  35,  4207 — 4217.  Compare  Abstr., 
1902,  i,  218). — The  proportion  of  the  chlorinated  cyclic  ketones 
obtained  by  the  action  of  chloroform  on  phenols  varies  according  to 
the  manner  in  which  Reimer’s  reaction  is  performed. 

1 -Methyl-1 -dichloromethyl-4-ketodihydrobenzene  ( loc .  cit.)  forms  a 
semicarbazone,  which  crystallises  from  dilute  alcohol  in  white  prisms 
and  melts  at  184°,  a  p -bromophenylhydrazone,  which  crystallises  in 
small,  yellow  prisms  and  melts  at  96°,  and  a  p-nitrophenylhydrazone, 
which  crystallises  in  reddish-yellow  leaflets  and  prisms  and,  when 
slowly  heated,  melts  and  decomposes  at  180°. 

An  eight  per  cent,  yield  of  1  -methyl- 1  -dichloromethyl-Z-ketodihydro- 
benzene  is  obtained  from  o-cresol,  chloroform,  and  alkali  when  the 
presence  of  an  excess  of  the  last  is  avoided  dui’ing  the  course  of 
the  reaction  ;  it  crystallises  in  large,  transparent  plates  and  prisms, 
softens  at  30°,  melts  at  33°,  and  forms  a  semicarbazone  which  crystal¬ 
lises  in  small  needles  and  melts  at  198°.  The  corresponding 
chlorinated  ketone  from  m-cresol  was  not  obtained.  The  semicarbazone 
of  1  :  2-dimethyl-l-dichloromethyl-4-ketodihydrobenzene  (Abstr.,  1900, 
i,  160)  crystallises  in  lustrous,  white  prisms  which  melt  at  212°,  the 
semicarbazone  of  1  :  3-dimethyl-l-dichloromethyl-4-ketodihydrobenzene 
crystallises  in  small,  slender,  lustrous,  white  needles  and  melts  at 
182 — 186°.  The  semicarbazone  of  1:2:  5-trimethyl-l-dichloromethyl-4- 
ketodihydrobenzene  was  obtained  as  a  mass  of  slender,  white  crystals 
which  melted  at  192°.  It.  H.  P. 

Alkylidenedeoxybenzoins.  August  Klages  and  F.  Tetzner 
{Ber.,  1902,  35,  3965 — 3972..  Compare  Klages  and  Knoevenagel, 
Abstr.,  1893,  i,  350,  353,  and  Stobbe  and  Niedenzu,  ibid.,  1902,  i, 
1 0  3). — p-Methyl-a-chlorobenzyldeoxybenzoin, 

C0H4Me-CHCl*CHPh*COPh, 

obtained  by  the  condensation  of  ethereal  solutions  of  p-tolualdehyde 
and  deoxybenzoin  in  the  presence  of  hydrogen  chloride,  crystallises 
from  alcohol  or  acetic  acid  in  small,  colourless  needles  melting  at  156°. 
When  shaken  with  aqueous  potassium  hydroxide,  it  is  converted  into  a 
mixture  of  two  isomeric  p -methylbenzylidenedeoxybenzoins, 
C6H4Me-CH:CPirCOPh ; 

the  a-compound  crystallises  from  alcohol  in  glistening  needles  melting 
at  95°,  and  the  ^-derivative,  which  is  somewhat  more  soluble  in  alcohol, 
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melts  at  78°.  Both  yield  the  same  phenylhydrazone  melting  at  187°. 
When  'distilled  under  reduced  pressure,  the  chloro-derivative  yields 
benzoyl  chloride  and  y>-methylstilbene  melting  at  117°. 

p-isoPropyl-a-chlorobenzyldeoxybenzoin  crystallises  in  glistening  plates 
melting  at  142 — 143°. 

a-p-iso Propylbenzylidenedeoxybenzoin  melts  at  103 — 104°,  and  the 
isomeric  /3-compound,  which  is  more  readily  soluble  in  alcohol,  melts  at 
65°.  Hydrogen  chloride  readily  combines  with  the  a-compound,  but 
first  transforms  the  /8-modification  into  the  a-isomeride. 

iso  Propylbenzctmarone,  C3H7*C6H4,CH(CHPh*OOPh).2,  crystallises 
from  hot  acetic  acid  in  colourless  needles  melting  at  225°. 

o-a -Dichlorobenzyldeoxybenzoin,  C6H4Cl*CHCl*CHPh‘COPh,  is  spar¬ 
ingly  soluble  in  alcohol  and  melts  at  159°;  it  yields  two  isomeric 
o-chlorobenzylidenedeoxybenzoins,  the  a-compound  melting  at  113°  and 
the  /3-  at  92°.  The  phenylhydrazone  melts  at  131°.  o-Chlorostilbene 
crystallises  in  needles  and  melts  at  40°;  its  dibromide  melts  at  176°. 

p-Methoxy-a-chlorobenzyldeoxybenzoin  crystallises  from  benzene  in 
colourless  needles  melting  at  144°.  When  distilled  under  diminished 
pressure,  it  yields  ^-methoxybenzylidenedeoxybenzoin  and  not 
yp-methoxystilbene.  a-  and  /3-p -Methoxybenzylidenedeoxybenzoins  melt 
respectively  at  113°  and  85°;  the  oxime  of  the  a-compound  melts  at 
155°.  p -Methoxybenzamarone  melts  at  233 — 234°. 

3:4 -Dimethoxy-a-chlorobenzyldeoxybenzoin  melts  at  164°,  it  does  not 
yield  a  benzylidene  derivative  with  alkalis,  and  is  not  decomposed  into 
a  stilbene  derivative  when  distilled.  Piperonaldehyde  and  deoxy- 
benzoin  yield  a  product  melting  at  203 — 204°.  J.  J.  S. 


3  : 5-Dimethoxybenzoyiacetophenone.  Carl  BOlow  and  Gustav 
Riess  ( Ber .,  1902,  35,  3900 — 3905). — 3  :  5-Dimethoxybenzoic  acid 
(dimethyl-a-resorcylic  acid),  prepared  by  methylating  dihydroxybenzoic 
acid  with  methyl  sulphate,  sublimes  without  decomposition  in  long, 
white  needles  and  melts  at  180 — 181°  (Meyer,  Abstr.,  1888,  148,  gives 
175 — 176°).  The  methyl  ester,  C10H12O4,  crystallises  from  dilute 
alcohol  in  large,  four-sided  tablets  and  melts  at  41°  (Meyer  gave  81°, 
loc.  cit.) 

3  : 5 -Dimethoxybenzoylacetophenone,  C6H3(OMe)2*COCH2Bz,  prepared 
by  condensing  the  methyl  ether  with  acetophenone  in  presence  of 
metallic  sodium,  crystallises  from  dilute  alcohol,  acetic  acid,  or  ether  in 
minute  needles  and  melts  at  75°;  the  copper  salt  crystallises  from 
benzene  in  glistening,  moss-green  needles,  which  melt  and  decompose 
at  190°  and  have  the  composition  Cs4H30O8Cu,CGH6. 


3-Phenyl-5-dimethoxyphenylisooxazole, 


CPh-CH 
1 1 

N - O 


>C-06II3(0Me)2,  pre- 


pared  by  the  action  of  hydroxylamine  on  the  preceding  compound, 
crystallises  from  dilute  alcohol  in  long,  glistening,  colourless  needles 
and  melts  at  82°. 

Benzeneazodimethoxybenzoylacetophenone, 

C6H3(OMe)2-CO-CHBz-N:NPh, 
crystallises  from  alcohol  and  melts  at  108°. 


T.  M.  L. 
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Action  of  Aniline  on  Tetrabromo-o-Benzoquinone.  0.  Loring 
Jackson  and  H.  C.  Porter  ( Ber .,  1902,  35,  3851 — 3854). — Details  are 
given  for  preparing  dianilinodibromo-o-benzoquinone,  C602Br2(NHPh)2, 
by  the  action  of  aniline  on  tetrabromo-o-benzoquinone ;  it  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  reddish-purple 
needles,  melts  at  160°,  and  combines  with  aniline  to  form  the  additive 
compound,  Cc02Br2(NHPh)2,NH2Ph,  which  crystallises  in  brown, 
slender  needles  melting  at  123°  and  is  easily  decomposed  by  acids  or 
by  heating  its  solution  in  benzene  at  50 — 60°.  The  additive  compound, 
Cfi02Br2(NHPh)2,Et0H,  obtained  by  crystallising  dianilinodibromoo- 
benzoquinone  from  alcohol,  can  be  recrystallised  from  warm  benzene, 
but  gradually  loses  alcohol  in  solution  at  60° ;  it  melts  and  decom¬ 
poses  at  about  143°,  and  the  analogous  methyl  alcohol  derivative  at 
144 — 1 45°,  Dianilinobromo-'p -benzoquinone  ani£,NPh!C6HOBr(NIIPh)2, 
obtained  by  heating  any  of  the  preceding  compounds  with  aniline 
hydrobromide  and  alcohol,  crystallises  from  a  mixture  of  methyl 
alcohol  and  benzene  in  rhombic  plates  and  melts  at  173°.  W.  A.  D. 


Naphthaquinonediketohydrindene.  Wilhelm  Stadler  (Ber., 
1902,  35,  3957 — 3964). — Liebermann  and  Lanser’s  bromonaphtha- 
quinonediketohydrindene  (Abstr.,  1901,  i,  467)  gives  blue  sodium 
and  ammonium  salts,  and,  although  containing  four  carbonyl  groups, 
yields  only  a  monoxime  melting  at  233°.  A  point  in  favour  of  the 
ketonic  as  against  the  enolic  constitution  is  the  non-fonnation  of 
acetyl  derivatives. 

Anilinonajdithaquinonedik' tohy drindene,  C25H15G4N,  obtained  when 
an  alcoholic  solution  of  the  bromo-derivative  is  boiled  with  aniline, 
forms  reddish-brown  needles  insoluble  in  alcohol  or  benzene.  1  -Phenyl- 


2  :  3-benzoyleneA  :  5 -phthalyl pyrrole, 


c0h4< 


CO-ONPh-C-CLH 

II  1 1  1 6 

coc - oco 


4 


is 


formed  when  aniline  is  heated  with  an  acetic  acid  solution  of  the 


bromo-derivative  ;  it  crystallises  from  nitrobenzene  and  sublimes  in  red 
needles  soluble  in  concentrated  sulphuric  acid. 

When  the  bromo-derivative  is  boiled  with  alcoholic  potash,  the  pro¬ 
duct  is  2-diketohydrindeneindone-3-carboxylic  acid, 

.  ,.;oo>c-oH<co>°«H- 

and  not  the  hydroxy-derivative  which  might  be  expected.  It  crystal¬ 
lises  in  pyramids,  melts  at  242°,  cannot  be  acetylated,  and  dissolves 
readily  in  hydrogen  carbonate  solution.  Bromine,  in  carbon  bisulphide 
solution,  yields  2-bromodiketohydrindeneindone-3-carboxylic  acid,  crys¬ 
tallising  in  yellow  needles  and  melting  at  234°,  and  when  this  is 
treated  with  cold  alkalis  or  acetic  acid  it  yields  bisdiketohydrindene 
(Abstr.,  1894,  i,  38). 


C(CO 

CUT/ 


2-Diketohydrindene-3-ethoxyhydrindone-3-carboxylolactone, 


CcH 


/C(OEt)-CO-0 

lV_co-/CH*c<co>c«H- 


obtained  by  shaking  the  bromo-acid  with  absolute  alcohol,  crystallises 
from  chloroform  in  rhombic  plates  melting  at  138° ;  the  corresponding 
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raeiAoajy-derivative  melts  at  198°.  Both  compounds,  when  warmed  with 
alkali,  yield  diketohydrindeneindonecarboxylic  acid  ;  with  hydriodic 
acid  and  red  phosphorus,  they  give  bisdiketohydrindene,  and  when 
heated  at  about  280°,  dihydroxynaphthacenequinone  (isodiphthalyl- 
ethane)  is  produced  (Abstr.,  1897,  i,  245). 

2  -  Diketohydrindene  -  2  -  bromo  -3-  methoxyhydrind bne-Z-carboxylolactone 
melts  at  198°  and  the  e£/joce?/-compound  at  211°. 

Bromonaphthaquinonebromodiketohydrindene,  C1(JHs04Br2,  crystallises 
in  yellow  plates  and  melts  at  225°.  J.  J.  S. 

Autoxidation  of  Anthragallol.  II.  Max  Bamberger  and  A. 
Praetorius  ( Monatsh .,  1902,  23,  688 — 699). — The  authors  have 
further  examined  the  products  of  oxidation  mentioned  in  the  first 
paper  (Abstr.,  1901,  i,  730)  and  find  that  the  sulphur-yellow  com- 
pound  has  the  formula  C12H805,  that  of  the  silver  salt  being 
The  methyl  derivative,  when  pure,  melts  at  144°.  The 
substance  is  found  to  be  identical  with  the  hydroxy-a-naphthaquinone- 
acetic  acid  prepared  by  Liebermann  from  ethyl  bromonaphthaquinone- 
malonate.  The  authors  discuss  the  changes  involved  in  the  oxidation. 

E.  F.  A. 


Syntheses  in  the  Camphor  G-roup  with  Magnesium  Powder. 
Signe  M.  Malmgren  (Ber.,  1902,  35,  3910 — 3912). — a-Bromocamphor 
combines  with  magnesium  to  form  a  compound  which  interacts  with 
ketones  to  form  tertiary  alcohols. 


ITydroxyisopropylcamphor, 


c8h14< 


CH-CMe2-OH 

CO 


,  prepared  by  con¬ 


densation  with  acetone,  crystallises  from  light  petroleum  in  large, 
colourless  prisms  and  melts  at  88°  (uncorr.) ;  when  acted  on  by  dilute 
sulphuric  acid,  it  loses  H20  and  yields  an  unsaturated  compound, 


cJ3h20o. 


The  diphenyl  compound,  CSHU<C[ 


CH-CPlvOH 

i  A 

CO 


,  prepared  by 


condensation  with  benzophenone,  separates  from  light  petroleum  in 
large,  colourless  crystals  and  melts  at  122-5°  (uncorr.).  Conden¬ 
sation  with  camphor  yields  the  compound 


c8h14 


oh— c(oin 
<f 1  i v  /v>n  tt 
^CO  CH„~^Us 


8xt14» 


which  crystallises  from  light  petroleum  in  long,  colourless,  prismatic 
needles  and  melts  at  160°  (uncorr.).  T.  M.  L. 


Study  of  Terpenes  and  Ethereal  Oils.  Transformation  of 
Cyclic  Ketones  into  Alkamines  and  Cyclic  Bases  not  con¬ 
taining  Oxygen.  Otto  Wallach  ( Annalen ,  1902,  324,  281 — 309. 
Compare  Abstr.,  1900,  i,  44,  589). — Piperidine  may  be  produced  by 
reducing  2-piperidone  with  sodium  and  amyl  alcohol,  the  keto-base 
itself  being  obtained  by  the  transformation  of  cycfopentanoneoxime 
with  dilute  sulphuric  acid.  By  a  similar  series  of  changes,  3-methyl- 
cycfcpentanoneoxime  yields  a  mixture  of  methylpiperidines.  A  base, 
Ci0H20NH,  obtained  from  thujamenthone78ooxime,  boils  at  200 — 203° 
&nd  forms  a  benzoyl  derivative  melting  at  95°.  The  methiodide, 
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C10H20NMe2I,  crystallises  in  leaflets  melting  at  202 — 203°;  the  oily 
nitrosoamine  boils  at  150 — 155°  under  diminished  pressure. 

c7/c^oHexanone*soosime,  on  reduction,  yields  hexamethyleneimine 
(b.  p.  140°),  the  hydrochloride  and  platinichloride  of  which  are  crystal¬ 
line  and  melt  respectively  at  221 — 224°  and  201 — 203°. 

The  crystalline  methiodide,  C6H]2NMe2I,  decomposing  at  260°,  is 
obtained  by  the  action  of  methyl  iodide  at  the  ordinary  temperature ; 
th q  platinichloride,  (C8H18N)9PtCl6,  is  also  crystalline. 

Another  base  containing  oxygen,  which  is  also  produced  in  this 
reduction,  has  a  composition  corresponding  with  the  formula  C6H15NO; 
it  boils  at  238 — -241°  and  solidifies  in  leafy  crystals  melting  at  55—56° ; 
the  hydrochloride  is  very  deliquescent,  but  the  platinichloride, 
(C6H15ON)2,H2PtCl,„ 
has  been  obtained  in  a  crystalline  form. 

[With  Friedrich  Jager.] — The  a-isooxime  of  /3-methylcj/c/ohexanone 
yields  a  secondary  cyclic  base,  C7H15N,  boiling  at  155°  ;  this  compound 
yields  a  white,  hygroscopic  hydrochloride,  an  aurichloride, 

C7Hi5N,HAuC14, 

melting  at  107°,  and  a  methiodide,  C9H20T,  melting  at  210°.  A  base, 
C7Hl7NO,  containing  oxygen,  which  is  also  obtained  in  this  reduction, 
boils  at  245 — 249°. 

The  isomeric  /3-oxime,  on  reduction,  yields  a  mixture  of  bases  :  an 
amine  boiling  at  130 — 140°,  which  furnishes  an  aurichloride , 
C7H151S!,HAuC14  or  C7Hi71SI",HAuC14,  melting  at  165° ;  a  secondary 
cyclic  base  boiling  at  150 — 160°,  with  a  platinichloride  and  an  auri¬ 
chloride  melting  respectively  at  197°  and  111°;  an  amine,  C7Hl7(XN, 
boiling  at  242 — 245°,  which  has  a  composition  corresponding  with  that 
of  an  aliphatic  compound.  The  secondary  base  has  a  methiodide , 
CqH20NI,  melting  at  226 — 227°,  from  which  a  crystalline  platini¬ 
chloride,  (C7H20N)2,PtCl6,  and  a  spaiingly  soluble  aurichloride , 
C9H20N,AuC14,  are  obtained. 

Menthoneisooxime,  on  reduction,  yields  a  secondary  cyclic  base 
boiling  at  200 — 205°,  which  would  have  the  formula 


CHMe-CHyCH2. 

l  2  2^>n  ft 

OH2-CH2*CHPr^iN 

providing  that  the  original  substance  has  a  constitution  corresponding 

.  ,  CHMe--CH9-CCL  ^TTT  .  ,  . 

with  I  '  J>NH ;  on  this  assumption,  the  product  is 

Oxitj’Cxi./CHPrP 

4:-methyl-7-isopropylhexamethyleneimine  ;  it  gives  rise  to  a  solid  hydro¬ 
chloride,  C10H21N,HC1,  a  platinichloride,  (C10H21N)2,H2PtCl6,  melting 
at  180°,  and  a  methiodide,  C1,H2gNI,  melting  at  236°,  which  furnishes 
the  aurichloride,  C12H26N,  AuCl4,  melting  at  114°. 

An  oxy-base  boiling  at  140 — 142°  under  10  mm.  pressure  is  also 
obtained  in  this  reduction ;  it  forms  a  benzoyl  derivative  melting  at 
109°.  From  the  results  of  analysis,  it  is  not  possible  to  decide 
whether  this  amine  is  to  be  represented  by  C10H21ON  or  O10H23ON. 

The  base  C^H^NCl  (m.  p.  59 — 60°),  produced  by  condensing 
menthoneisooxime  with  phosphorus  pentachloride,  when  reduced  with 
sodium  and  amyl  alcohol  furnishes  two  basic  products,  an  amine, 
C10H2]N,  which  is  volatile  in  steam  and  yields  a  crystalline  hydro- 
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chloride,  and  a  bicyclic  base,  C20H40N2  (?),  which  boils  at  203—204° 
under  L6  mm.  pressure  and  forms  a  sparingly  soluble  platinich loride , 
(C2oH40N2),H2PtC]6. 

[With  van  Beeck-Vollenhoven.] — The  base  CuH24ON2 results  from 
the  action  of  phosphorus  pentachloride  on  suberoneisooxime  (a-keto- 
heptamethyleneimine),  crystallises  from  benzene  or  light  petroleum, 
and  melts  at  81 — 82°;  its  aurichloride,  G14H24ON2,HAuC14,  forms 
yellow  needles  melting  at  106°  ;  the  amine  cannot  be  distilled  with¬ 
out  decomposing.  On  reduction  with  sodium  and  amyl  alcohol, 
suberonefsooxime  yields  a  base  containing  oxygen,  the  composition  of 
the  substance  corresponding  approximately  with  C7Hl7NO.  This 
amine  melts  at  48 — 50°,  boils  at  250°,  and  forms  a  platinichloride, 
(C7H18ON)2PtC)6.  G.  T.  M. 

Study  of  Terpenes  and  Ethereal  Oils.  Phellandrene.  Otto 
Wallach  and  Th.  Bocker  ( Annalen ,  1902,  324,  269 — 280.  Compare 
Abstr.,  1902,  i,  725). — The  lsevorotatory  diamine  obtained  by  reducing 
phellandrene  nitrite  from  eucalyptus  oil,  forms  a  dextrorotatory  benzoyl 
derivative  melting  at  194 — 195°,  and  when  treated  with  methyl  iodide 
in  ice  cold  ethereal  solution  gives  rise  to  a  crystalline  methiodide, 
Ci0Hi6N2Me6I  or  C10H18N2Me6T,  decomposing  at  192°  •  the  corresponding 
platinichloride  is  insoluble  in  water.  Similar  results  are  obtained  with 
phellandrene  nitrite  from  water-fennel  oil ;  the  isomeric  lsevorotatory 
diamine  also  yields  a  benzoyl  derivative  and  methiodide  melting 
respectively  at  198 — 199°  and  91 — 94°.  G.  T.  M. 

Chemical  Constitution  of  Copals.  Marcel  Gu^dras  ( Gompt . 
rend.,  1902,  135,  797 — 798). — Madagascar  copal  gives  off  gas  at  30°, 
melts  at  150°,  and  distils  at  270°.  The  distillate  separates  into  two 
layers,  an  aqueous  and  an  oily.  The  acid  number  of  the  gum  is  143, 
that  of  the  distilled  oil  is  80.  Congo  copal  begins  to  melt  at  105°  and 
gives  a  two-layer  distillate ;  the  acid  number  of  the  gum  is  35'55, 
that  of  the  oil  is  24.  Kauri  copal  gives  also  a  two-layer  distillate ; 
the  acid  number  of  the  gum  is  69  7,  that  of  the  oil  is  36. 

The  oils  are  soluble  in  alcohol,  ether,  benzene,  or  carbon  disulphide. 
No  cinnamic  or  benzoic  acid  could  be  found.  When  the  oil  is  oxidised 
with  nitric  acid,  drops  are  formed  which  have  the  odour  of  camphor. 
This  observation  supports  the  view  that  the  gum  contains  a  partially 
oxidised  terpene.  J.  McC. 

The  Resin  of  Pinus  Palustris.  Alexander  Tschirch  and 
Fr.  Koritschoner  {Arch.  Pharm.,  1902,  240,  568 — 574). — Pinus 
palustris  is  the  “  long  leaf  pine  ”  of  the  United  States,  and  is  the  chief 
source  of  the  turpentine  and  resin  prepared  there.  The  resin  has  an 
acid  number,  direct,  81,  indirect,  87 ;  a  saponification  number,  149 
cold,  171  hot;  an  iodine  number,  87'9  ;  it  is  Irevorotatory.  Betene 
(8-methyl-5-isopropylphenanthrene)  and  formic, acetic, and  succinic  acids 
were  identified  among  the  products  of  its  distillation.  Water  extracts 
a  bitter  substance  from  it.  From  the  solution  of  the  resin  in  ether,  1  per 
cent,  aqueous  ammonium  carbonate  extracts  amorphous  palabienic  acid , 
Ci8H20G2  ;  this  melts  at  110°,  has  an  acid  number  190,  corresponding 
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approximately  with  monobasicity  ;  a  saponification  number  236,  and  an 
iodine  number  66*2,  somewhat  higher  than  that  corresponding  with  a 
monoiodo-derivative  j  it  is  apparently  not  quite  pure,  but  contains 
a  small  quantity  of  a  crystalline  substance. 

From  the  residual  ethereal  solution,  the  1  per  cent,  aqueous  sodium 
carbonate  extracts  a  mixture  of  acids  by  crystallisation  of  which  from 
a  mixture  of  methyl  and  ethyl  alcohols,  palabietic  acid,  C20H30O2,  is  ob¬ 
tained  ;  this  melts  at  153 — 154°,  is  optically  inactive  (when  prepared 
by  Mach’s  method  of  precipitating  the  alcoholic  solution  with  gaseous 
hydrogen  chloride,  it  is  lsevorotatory),  contains  neither  methoxyl  nor 
hydroxyl  groups,  has  an  acid  number  182,  corresponding  with  mono¬ 
basicity,  a  saponification  number  308,  and  an  iodine  number  164*8, 
corresponding  with  a  monoiodo-derivative  ;  the  normal  silver  and  lead 
salts  were  prepared,  but  the  only  potassium  salt  isolated  had  the 
formula  C20HligO2K,3C20H30O2.  The  alcoholic  mother  liquor  contains 
amorphous  a-  and  /S-palabietinolic  acids,  C1GH2402,  the  lead  salts  of 
which  are  respectively  insoluble  and  soluble  in  alcohol*  both  melt  at 
90 — 95°,  have  an  acid  number  192,  corresponding  with  monobasicity, 
a  saponification  number  241  cold,  305  hot,  and  an  iodine  number  64*7, 
corresponding  with  a  monoiodo-derivative. 

The  residue,  obtained  by  evaporating  the  ethereal  solution  now 
remaining  from  the  preceding  extractions,  when  distilled  with  steam, 
yields  a  dextrorotatory  oil,  which  boils  at  155 — 172°,  and  has  the 
odour  of  turpentine  and  asp.  gr.  0*864.  After  the  oil  has  passed  over, 
paloresen  remains,  unattacked  by  alkalis. 

In  100  parts  of  the  resin  there  are  contained  :  palabienic  acid,  5  ; 
palabietic  acid,  6 — 7  ;  palabietinolic  acids,  53 — 57  ;  essential  oil, 
20 — 22  ;  paloresen,  10  ;  bitter  substance,  impurities,  and  water,  Z — 3. 

From  the  occurrence  of  retene  among  the  products  of  distillation, 
some  conclusions  aie  drawn  regarding  the  structure  of  abietic  acid. 

C.  F.  B. 

Russian  “  White  Pitch.”  Alexander  Tschirch  and  Fr.  Korit- 
sciioner  (Arch.  Pharm.,  1902,  240,  584 — 596). — “White  pitch” 
(Russian  belji  var)  is  probably  obtained  from  Abies  Pichta  or  from 
Picea  obovata  ;  it  contains  as  much  as  40  per  cent,  of  woody  and  other 
impurities.  The  resin  has  an  acid  number  86,  a  saponification  number  in 
the  neighbourhood  of  164,  and  an  iodine  number  74*6.  Water  extracts 
a  bitter  substance.  From  the  solution  of  the  resin  in  ether,  1  per  cent, 
aqueous  ammonium  carbonate  extracts  amorphous  beljiabienic  acid, 
Oi3H20O2;  this  melts  at  113 — 115°,  is  optically  inactive,  has  an  acid 
number  182,  about  2/3  of  that  corresponding  with  monobasicity, 
a  saponification  number  252,  and  an  iodine  number  65*6. 

From  the  ethereal  solution,  1  per  cent,  aqueous  sodium  carbonate 
now  extracts  a  mixture  of  acids,  from  a  solution  of  which  in  a  mixture 
of  methyl  and  ethyl  alcohols  heljiabietic  acid,  C20H30O2,  crystallises  ; 
this  melts  at  153 — 154°  when  heated  slowly,  at  160°  when  heated 
quickly,  is  optically  inactive,  contains  no  methoxyl  groups,  has  an  acid 
number  182,  corresponding  with  monobasicity,  a  saponification  number 
31 6,  corresponding  approximately  with  dibasicity,  and  an  iodine  number 
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163  ;  the  silver  and  lead  salts  are  normal,  if  the  acid  be  regarded  as 
monobasic;  in  the  potassium  salt,  only  1/120,  instead  of  1/30,  of  the 
hydrogen  is  replaced  by  the  metal.  The  alcoholic  mother  liquor 
contains  a-  and  fi-beljiabietinolic  acids,  C16H2402,  the  lead  salts  of  which 
are  respectively  insoluble  and  soluble  in  alcohol ;  these  acids  melt  at 
88 — 96°,  are  optically  inactive,  have  an  acid  number  210,  corresponding 
approximately  Lwith  monobasicity,  a  saponification  number  234  cold, 
266  hot,  and  an  iodine  number  6 4 ‘8. 

When  the  ethereal  solution  now  remaining  is  freed  from  ether  and 
the  residue  distilled  with  steam,  an  essential  oil  comes  over ;  this  boils 
at  158 — 165°,  has  sp.  gr.  0'863,  and  is  dextrorotatory.  Beljoresen , 
C2iH360,  remains  behind ;  it  is  indifferent  in  its  behaviour  to 
alkalis. 

In  100  parts  of  the  resin  there  are  contained  :  beljiabienic  acid, 
4 — 5  ;  beljiabietic  acid,  2-5 — 3  ;  beljiabietinolic  acids,  42 — 50  ;  essen¬ 
tial  oil,  20 — 30;  beljoresen,  15 — 18;  bitter  substance,  colouring- 
matter,  water,  and  impurities,  1 — 2.  C.  F.  B. 

Herba  Gratiolse.  Friedrich  Betzlaff  ( Arch .  Pharm .,  1902,  240, 
561 — 568). — The  results  obtained  do  not  harmonise  well  with  those  of 
Walz  ( Jahrb .  pr.  Pharm.,  14,  20 ;  21,  1  ;  24,  4 ;  Neues  Jahrb.f.  Pharm,, 
10,  65).  When  the  powdered  herb  Gratiola  officinalis  is  mixed  into  a 
paste  with  50  per  cent,  alcohol  and  freshly  precipitated  lead  hydroxide 
and  the  paste  extracted  with  50  per  cent,  alcohol,  a  glucoside,  gratiolin, 
C43H7o015,  can  be  separated  from  the  extract ;  it  is  crystalline,  has  a 
bitter  taste,  and  melts  at  235 — 237°.  When  it  is  heated  on  the  water- 
bath  with  alcohol  and  dilute  hydrochloric  acid,  it  yields  dextrose  and  crys¬ 
talline  gratioligenin,  C3rH60O10.  The  latter  of  these  melts  at  285°  and 
is  tasteless  ;  it  is  itself  a  glucoside,  and  on  hydrolysis  yields  dextrose 
and  gratiogenin,  C31H50O5,  which  is  crystalline,  melts  at  198°,  and  differs 
from  gratioligenin  in  being  soluble  in  ether.  All  these  substances 
dissolve  in  concentrated  sulphuric  acid,  forming  a  yellow  solution  which 
eventually  becomes  cherry-red  with  a  yellow  fluorescence. 

Gratiolon  is  a  substance  which  can  be  extracted  from  the  herb  with 
ether ;  it  is  crystalline  and  tasteless,  and  decomposes  without  melting 
when  heated.  It  appears  to  be  a  polymeride  of  camphor  with  the 
formula  C30H48O3  ;  when  dissolved  in  absolute  alcohol  and  treated 
with  sodium,  it  forms  a  sodium  derivative,  C30H45.O3Na.  C.  F.  B. 

Chinese  Rhubarb.  Alexander  Tschirch  and  K.  Heuberger 
(Arch,  Pharm.,  1902,  240,  596 — 630.  Compare  Hesse,  Abstr.,  1900, 
i,  40  ;  Aweng,  Abstr.,  1901,  i,  39). — The  drug  was  extracted  with 
alcohol,  the  extract  evaporated  under  diminished  pressure,  and  the 
residue  extracted  with  different  solvents  in  succession.  Ether  ex¬ 
tracted  several  hydroxymethylanthraquinones,  namely,  chrysophanic 
acid,  emodin,  and  a  little  rhein  (erythroretin  is  a  mixture  of  these, 
and  so  is  Dragendorff’s  and  Greenish  and  Elborne’s  cathartic  acid) ; 
also  gallic  acid  and  cholesterol.  The  first  was  mixed  with  more  or 
less  methyl  chrysophanate  and  melted  at  176°;  it  was  not  acted  on 
by  ammonia  (Hesse),  neither  was  it  oxidised  in  alkaline  solution  by 
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the  oxygen  of  the  air.  Rheum-emodin  was  identified  with  frangula- 
emodin  by  means  of  its  acetyl  and  benzoyl  derivatives.  The  rhein 
melted  at  313 — 314°  and  had  the  composition  C15H8Oc ;  this  formula 
is  that  of  the  methylene  ether  of  a  tetrahydroxyanthraquinone,  and  in 
fact  only  a  diacetyl  derivative,  melting  at  226 — 230°,  appears  to  be 
formed ;  there  is  no  real  evidence  of  the  formation  of  a  tetra-acetyl 
derivative  (Hesse). 

The  residue  left  after  extraction  with  ether  was  then  extracted  with 
acetone,  the  acetone  evaporated  at  a  low  temperature,  and  the  residue 
treated  with  water.  The  soluble  part  (Aweng’s  primary  glucoside 
or  double  glucoside,  Kubly’s  rheumtannic  acid,  Hunkel’s  tannoid)  is 
named  rheotannoglucoside ;  when  hydrolysed  with  dilute  sulphuric 
acid,  it  yielded  cinnamic  and  gallic  acids,  rheum-red  (Kubly’s  and 
Hunkel’s  rheumic  acid,  Aweng’s  frangularhamnetin),  and  a  Isevo- 
rotatory  sugar  that  formed  an  osazone  melting  at  205 — 206°  which  could 
be  fermented  with  yeast.  Rheotannoglucoside  easily  becomes  con¬ 
verted  into  a  form  insoluble  in  water  (Schlossberger  and  Dopping’s 
aporetin  and  phaeoretin) ;  this  can  be  reconverted  into  the  soluble 
form  by  dissolving  it  in  ammonia  and  precipitating  with  acetic  acid  ; 
if  kept  for  some  time,  however,  it  becomes  insoluble  in  alkalis.  The 
part  of  the  acetone  extract  insoluble  in  water  (Aweng’s  secondary 
glucoside,  frangulic  acid)  consisted  of  this  insoluble  form  of  the 
rheotannoglucoside  mixed  with  a  little  rheoanthraglucoside  (Gilson’s 
chrysophan) ;  when  hydrolysed,  it  yielded  chrysophanic  acid,  emodin, 
rheum-red,  rheonigrin,  a  dextrorotatory  sugar  which  forms  an  osazone 
melting  at  205°  and  does  not  undergo  fermentation,  and  a  little 
cinnamic  and  gallic  acids. 

The  residue  from  these  extractions  did  not  yield  any  other  definite 
products,  either  in  the  aqueous  and  benzene-alcoholic  extracts  or  in 
the  portions  insoluble  in  these  solvents. 

The  residue  left  after  the  original  extraction  of  the  drug  with 
alcohol  yielded  proteid  substances  and  a  little  rheonigrin  when 
extracted  with  5  per  cent,  aqueous  ammonia.  By  extracting  another 
portion  of  the  drug  successively  with  ether  and  20  per  cent,  ammonia, 
and  precipitating  the  second  extract  with  hydrochloric  acid,  anthra- 
glucorhein  and  rheonigrin  were  obtained ;  the  former  is'  soluble  and  the 
latter  insoluble  in  alcohol.  The  former  yielded  chrysophanic  acid,  emodin, 
rhein,  and  rheum-red  when  boiled  in  alcoholic  solution  with  hydrochloric 
acid  ;  a  mixture  of  the  last  three  was  converted  almost  entirely  into 
rheonigrin  after  it  had  been  kept  for  a  year.  Rheonigrin  is  thus  con¬ 
nected  with  the  hydroxymethylanthraquinones,  and  is  possibly  a  pro¬ 
duct  of  polymerisation;  moreover,  it  yields  chrysamic  acid, 
CuH202(N02)2(0H)2 

(Garot’s  erythrose),  when  it  is  boiled  with  concentrated  nitric  acid.  ; 

No  rhabarberone  (Hesse)  was  detected. 

The  purgative  action  of  rhubarb  is  due  to  the  rheoanthraglucoside  ; 
and  to  some  extent  to  the  free  hydroxymethylanthraquinones,  as  has 
been  shown  in  the  case  of  chrysophanic  acid  and  emodin.  The 
rheotannoglucoside  has  no  aperient  action;  on  the  contrary,  it  is  tonic- 
and  mildly  astringent.  C.  F,  B. 
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[Theory  of]  Dyeing1.  A.  Binz  and  Georg  Schroeter  ( Ber .,  1902, 
35,  4225 — 4229). — The  so-called  “salt”  theory  of  dyeing,  which 
assumes  that  a  salt  is  produced  between  the  acid  or  basic  dyes  and  the 
amino-acids  of  the  wool  or  silk,  is  shown  in  several  cases  to  be  unten¬ 
able,  since  certain  acid  colouring  matters  will  dye  in  the  presence  of 
an  excess  of  sodium  hydroxide,  and  some  basic  dyes  in  the  presence  of 
strong  hydrochloric  acid.  Dyeing  experiments  are  described  with  the 
following :  azobenzenesulphonic  acids,  p-hydroxyazobenzene,  p-amino- 
azobenzene,  y>-dimethylaminoazobenzene,  m  :  m'-diaminoazobenzene,  and 
tetramethyl-m  :  m'-diaminoazobenzene.  R.  H.  P. 


Red  Pigments  of  Alkanna  Root.  H.  Gawalowski  ( Chem .  Centr., 
1902,  ii,  1001;  from  Ze.it.  Oesterr.  Apoth.-V.,  40,  1001—1002).— 
Alkanna  root  contains  two  red  pigments  named  alkannic  acid  and 
anchusic  acid  respectively.  Anchusic  acid  (probably  C30H39O7),  ob¬ 
tained  by  extracting  the  root  with  benzene,  forms  a  brownish-red  mass, 
is  soluble  in  light  petroleum,  and  gives  a  green  coloration  with  alkalis 
and  a  violet-green  with  ammonia.  Alkannic  acid  (probably  C30H2SO8) 
may  be  obtained  from  the  root  after  removal  of  the  other  pigment  by 
treatment  with  alcohol  or  ether  or  a  mixture  of  the  two ;  the  extract, 
on  evaporation,  leaves  a  residue  which  contains  some  resin.  Alkannic 
acid,  a  brownish-red  mass,  is  soluble  in  alcohol,  ether,  benzene,  or 
light  petroleum,  and,  with  alkalis,  gives  an  indigo-blue  coloration,  with 
ammonia,  an  ultra-violet  blue  shade.  Both  acids  form  metallic  salts  of 
characteristic  colour,  and  the  alkali  salts  seem  to  be  very  suitable  for 
use  as  indicators.  Alkannic  acid,  in  presence  of  alcohol,  changes  into 
anchusic  acid  ;  the  change  takes  place  more  readily  in  the  presence  of 
the  resin  mentioned  above  and  is  also  aided  by  light.  E  W.  W. 


Conversion  of  Atropine  into  d-  and  Z-Hyoscyamines. 
T.  Amenomiya  {Arch.  Pharm.,  1902,  240,  498 — 504). — Since  it  has 
been  discovered  (Gadamer,  Abstr.,  1901,  i,  605)  that  the  tropine 
residue  in  both  hyoscyamine  and  atropine  is  inactive,  it  can  hardly  be 
doubted  that  the  substances  described  as  d-  and  /-atropines  (Ladenburg 
and  Hundt,  Abstr.,  1890,  75)  were  in  reality  mixtures  of  atropine 
with  the  d-  and  Z-hyoscyamines.  The  preparation  of  these  substances 
was  therefore  repeated.  Atropine  was  decomposed  into  tropic  acid  and 
tropine  by  prolonged  boiling  of  its  solution  in  water  containing  a  little 
alcohol ;  the  tropic  acid  was  separated  into  its  optical  isomerides  by 
crystallisation  of  its  quinine  salt,  and  finally  each  isomeride  was 
mixed  with  tropine  in  5  per  cent,  alcoholic  hydrochloric  acid,  the  con¬ 
densation  being  effected  by  evaporating  the  solution  to  a  small  bulk. 
The  product  was  purified  by  means  of  its  crystalline  aurichloride  ;  the 
latter  was  converted  into  the  hydrochloride  by  the  action  of  hydrogen 
sulphide,  and  from  this  salt  the  alkaloid  was  liberated  with  am¬ 
monia.  A  comparison  of  the  physical  properties  leaves  little  doubt 
that  the  substances  thus  synthesised  were  the  optically  isomeric 
hyoscyamines  : 
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Z-Hyoscyamine,  natural . 

Z-Hyoscyamine,  synthetical  ... 
r-Hyoscyamine,  synthetical  ... 


M.  p.  of  the 
aurichloride. 

158—159° 

158—159 

158—159 


[a]D  of  the 
hydrochloride. 

-  25-07° 

-  23-15 
+  24-12 


M.  p.  of  the 
alkaloid. 
108° 
103 
106 
C.  F.  B. 


Ephedrine.  Emerson  B.  Miller  (Arch.  Pharrn .,  1902,  240, 
481 — 498.  Compare  Nagai,  Berl.  klin.  Wochschr.,  1887,  No.  38;  Chem. 
Zeit.,  1900,  1,  441  ;  Merck,  Merck’s  Bericht.,  1893,  13;  Takahashi  and 
Miura,  Jahrb.  Pharm.,  1900). — From  a  specimen  of  Ephedra  vulgaris 
var.  helvetica,  only  i//-ephedrine  (Ladenburg  and  Oelschlagel,  Abstr., 
1889,  1020)  could  be  isolated  ;  no  appreciable  amount  of  ephedrine 
was  found. 

Ephedrine  is  a  monoacid  base,  to  which  the  formula 
CH2Ph-CH(NHMe)-CH2-OH 

has  been  assigned.  The  starting  point  in  the  present  investigation 
was  the  hydrochloride  obtained  from  Merck.  It  melted  at  216°  and 
had  [a]D  —  36'66°  in  5  per  cent,  aqueous  solution  at  15°.  The 
platinichloride  melted  at  186°,  the  base  itself  at  40°.  The  iodide, 
aurichloride,  and  platinichloride  of  quaternary  methylephedrine- 
methylammonium  melt  at  203°,  188 — 190°,  and  247°  respectively. 

Ephedrine  will  not  react  with  either  hydroxylamine,  phenylhydr- 
azine,  or  acetyl  chloride.  With  benzoyl  chloride,  it  yields  a  dibenzoyl 
derivative,  C10H13ONBz2,  melting  at  115 — 116°.  With  acetic 

anhydride  and  sodium  acetate,  the  hydrochloride  forms  a  monoacetyl 
derivative,  the  platinichloride  of  which,  2C10HuONAc,H2PtCl6,  melts 
at  210°;  in  the  absence  of  sodium  acetate,  a  platinichloride  was  ob¬ 
tained  with  the  same  composition,  but  melting  at  185° ;  possibly  in 
one  the  acetyl  group  was  attached  to  nitrogen,  in  the  other  to  oxygen. 
Methylephedrinemethylammonium  iodide,  when  heated  with  the 
equivalent  quantity  of  silver  acetate  and  an  excess  of  acetic  anhydride, 
forms  a  monoacetyl  derivative,  the  platinichloride  of  which, 
(C10H13ONMe  A  c)2Me2P  tCl,., 

melts  at  186 — 188°;  in  this,  the  acetyl  group  must  be  attached  to 
oxygen.  When  ephedrine  is  treated  with  methyl  iodide  in  methyl 
alcoholic  solution,  ephedrinemethylammonium  iodide  is  formed  along 
with  the  quaternary  iodide,  which  is  the  main  product  of  the  reaction  ; 
its  platinichloride,  2C10H14ONMe,H2PtCl6,  melts  at  155 — 160°,  the 
corresponding  aurichloride  at  121 — 123°.  When  a  dilute  aqueous 
solution  of  methylephedrinemethylammonium  hydroxide  is  distilled, 
an  oil  comes  over  which  boils  at  205 — 210°  and  has  the  composition 
C9H10O ;  probably  it  is  an  aromatic  alcohol  with  unsaturated  side 
chain.  The  basic  products  were  isolated  in  the  form  of  platini- 
chlorides  and  consisted  of  trimethylamine  and  a  base,  the  platinichloride 
of  which,  (C10HuONMe)2,Me2PtCl6,  melts  at  226°  and  combines 
with  trimethylammonium  platinichloride  in  molecular  proportions  to 
form  a  compound,  melting  at  210 — 211°.  C.  F.  B. 


Musculamine,  a  Base  derived  from  Muscles.  Alexandre  Etard 
and  A.  Vila  (Compt.  rend.,  1902,  135,  698 — 700), — After  separating 
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from  the  products  of  hydrolysis  of  calf-muscle  tyrosine,  glycine, 
leucine,  and  glutamic  acid,  there  remains  a  very  complex  syrup,  which  is 
soluble  in  methyl  alcohol.  Phosphotungstic  acid  produces  an  abundant 
precipitate  with  this  solution.  To  effect  a  separation  of  the  various 
basic  substances  present,  benzoylation  was  tried  ;  the  reaction  being 
carried  out  by  the  Sehotten-Baumann  method,  only  barium  hydroxide 
was  used  instead  of  sodium  hydroxide.  The  curdy  mass  obtained  by 
this  process  was  filtered  from  the  alkaline  solution  and  dissolved  in 
boiling  water.  The  benzoyl  derivative,  CgHlsN3Bz3, crystallises  in  slender 
needles  and  boils  without  decomposition  at  (about)  360°.  [The  melting 
point  is  not  given.]  By  hydrolysis  with  sodium  hydroxide,  a  liquid  base 
is  obtained  ;  the  hydrochloride,  CgH21N3,3HC],  is  crystalline,  and  yields 
an  orange  platinichloride.  This  new  base,  for  which  the  name  muscul- 
ctmine  is  suggested,  does  not  resemble  arginine,  and  does  not  appear  to 
belong  to  the  guanidine  group.  K.  J.  P.  0. 

Musculamine,  the  Base  derived  from  Muscles.  Swigel 
Posternak  ( Com.pt .  rend.,  1902,  135,  865 — 866). — Etavd  and  Yila 
have  recently  (preceding  abstract)  described  a  base,  musculamine, 
CsH2lN3,  which  is  obtained  in  the  hydrolysis  of  muscles.  It  is  shown 
that  the  analytical  numbers  agree  equally  well  with  those  required 
by  the  base  cadaverine  (pentamethylenediamine),  C5H10'(NH2)2,  which, 
up  to  the  present,  has  not  been  obtained  in  the  hydrolysis  of  proteids. 

K.  J.  P.  O. 

Normal  Quinine  Hydrobromide.  Oswald  Hesse  ( Chem .  Centr., 
1902,  ii,  953  ;  from  Siiddeut.  Apoth.-Zeit ,  42,  621 — 622). — 

Quinine  hydrobromide,  C20H24O2N2,HBr,H2O,  is  somewhat  hygro¬ 
scopic,  dissolves  in  about  55  parts  of  water  at  15°  or  in  1  part  of 
boiling  water,  and  is  readily  soluble  in  alcohol  or  chloroform,  but  only 
very  sparingly  so  in  ether.  The  salt  may  be  dried  at  50 — 55°,  but 
does  not  lose  its  water  of  crystallisation  below  100°.  E.  W.  W. 

Compounds  of  Bismuth  Salts  with  Organic  Bases.  II. 
Clemente  Montemartini  ( Gazzetta ,  1902,  32,  ii,  178 — 181.  Compare 
Abstr.,  1901,  i,  163). — Further  investigation  shows  that  the  compound 
of  bismuth  chloride  with  pyridine  obtained  by  the  author  on  adding 
this  base  to  an  ethereal  solution  of  the  bismuth  chloride  ( loc .  cit.)  is 
not  identical  with  that  described  by  Yanino  and  Hauser  (Abstr., 
1901,  i,  289),  who  worked  with  an  acetone  solution  of  the  salt,  whilst 
neither  of  these  compounds  possesses  the  composition  (C5H5N)3(BiCl3)2, 
previously  assigned  to  them. 

With  bismuth  chloride  or  bromide,  quinoline  yields  different  pro¬ 
ducts  according  as  the  reaction  is  carried  out  in  ethereal  or  in  acetone 
solution.  T.  H.  P. 

Some  Pyridine  Compounds  of  Metallic  Salts  of  Organic 
Acids.  Fritz  Reitzenstein  ( Zeit .  anorg.  Chem.,  1902,  32,  298 — 318. 
Compare  Abstr.,  1899,  i,  160). — The  author  has  extended  his  observa- 
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tions  on  the  pyridine  compounds  of  organic  salts  of  bivalent  metals 
in  order  to  compare  these  with  the  ammonia  derivatives  and  the 
hydrates.  Theoretical  considerations  are  postponed  until  more  data 
are  obtained.  Unless  otherwise  stated,  the  compounds  are  formed  by 
heating  the  salts  with  pyridine. 

Cobaltous  acetate  dipyridine ,  Co(C2H802)2,2C5H5N,  is  a  chocolate- 
coloured  substance  which  becomes  reddish  at  100°  and  melts  to  a  dark 
blue  liquid  at  112 — 114°.  It  is  soluble  in  alcohol  or  chloroform  to  a 
red  solution. 

Cobaltous  monochloroacetate  tetrapyridine,  Co(CH2C1*C02)2,4C6H5N, 
forms  red  crystals  which,  on  drying  between  filter-paper,  become  dark 
blue.  In  the  desiccator  in  a  pyridine  atmosphere,  the  salt  again 
becomes  red.  When  exposed  to  the  air  for  some  weeks,  it  becomes 
blue  and  is  transformed  into  Co(CH2C1*C02)2,2*5C5H6N,T5H20. 

Cobaltous  dichloroacetate  pentapyridine,  Co(CHC12*C02)2,5C6H5N, 
forms  red  crystals  which  melt  at  151°  to  a  bluish-violet  liquid. 

Cobaltous  trichloroacetate  tetrahydrate ,  Co(CC13*C02)2,4H20,  obtained 
from  trichloi’oacetic  acid  and  cobalt  carbonate,  is  a  red,  crystalline 
substance  with  the  odour  of  fresh  fruit.  It  is  soluble  in  ether. 

Cobaltous  trichloroacetate  tetrapyridine,  Co(CCl3,C02)2,4C5H5N’, 
formed  by  shaking  an  ethereal  solution  of  cobalt  trichloroacetate  with 
pyridine,  is  a  crimson  compound  very  sparingly  soluble  in  cold  water. 
When  heated  at  100°,  it  gives  a  grey-green  powder  of  the  tripyridine 
compound,  and  in  a  pyridine  atmosphere  it  absorbs  more  of  the  base 
to  form  a  hexapyridine  derivative. 

Cobaltous  thiocyanate  tetrapyridine,  Co  (CNS)  2, 4CS  H5N,  is  obtained 
by  dissolving  hydrated  cobaltous  chloride  in  alcohol  and  shaking  with 
potassium  thiocyanate  and  pyridine.  It  is  obtained  as  a  peach- 
coloured  precipitate  which  is  soluble,  with  a  yellow  colour,  in  ammonia, 
and  gives  an  ultramarine  blue  colour  when  treated  with  dilute  sul¬ 
phuric  acid  or  hydrochloric  acid.  It  can  be  crystallised  from  alcohol. 

Nickelous  acetate  dipyridine ,  Ni(C2H302)2,2C5H5N,  is  obtained  in 
blue  crystals,  which  melt  at  145 — 147°  to  a  green  liquid. 

Nickelous  monochloroacetate  hexapyridine,  Ni(CH2Cl*C02)2,6C5H5N, 
forms  bluish-green  crystals  which  quickly  lose  pyridine  and  produce  a 
bluish-green  tetrapyridine  derivative.  When  warmed  with  absolute 
alcohol,  a  yellowish  substance  is  formed,  which  is  a  monopyridine 
compound. 

Nickelous  trichloroacetate  tetrapyridine,  Ni  (0013*002)2,40511517,  is  a 
light  blue  substance  which  absorbs  pyridine,  giving  a  green  hexa¬ 
pyridine  compound.  When  heated  at  100°,  the  residue  consists  of  the 
monopyridine  derivative. 

The  nickel  salts  were  obtained  by  the  methods  employed  in  forming 
the  corresponding  cobalt  salts. 

Ferrous  lactate  dipyridine,  Fe(C3H503)2,2C5H5N,  is  formed  by  heating 
hydrated  ferrous  lactate  with  pyridine  and  precipitating  with  ether. 
It  is  a  yellow  substance  which  completely  loses  pyridine  at  100°. 

Anhydrous  ferrous  lactate  does  not  combine  with  pyridine. 

When  hydrated  zinc  acetate  is  boiled  with  pyridine,  a  tetrapyridine 
compound  appears  to  be  formed  which  easily  loses  pyridine  and  gives 
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the  monopyridine  derivative.  From  anhydrous  zinc  acetate  and 
pyridine,  a  zinc  acetate  dipyridine ,  Zn(CoH302)2,2C5H5N,  has  been 
isolated. 

Zinc  lactate  dipyridine,  Zn(C3H5Oo)2,2C5H5N,  separates  from  the 
solution  of  zinc  lactate  in  pyridine. 

Cadmium,  acetate  tripyridine,  Cd(C2H302)2,3C5H5N,  is  formed  by 
boiling  either  hydrated  or  anhydrous  cadmium  acetate  with  pyridine. 
When  heated  at  100°,  it  loses  pyridine. 

Cadmium  monochloroacetate  tripyridine ,  Cd(CH2Cl*C02)2,3C5H5N, 
is  obtained  from  the  syrup  made  by  mixing  precipitated  cadmium 
hydroxide  with  monochloroacetic  acid  by  adding  pyridine.  Large, 
white  crystals  separate  which  can  be  recrystallised  from  50  per  cent, 
alcohol. 

Cadmium  trichloroacetate  and  pyridine  do  not  give  a  homogeneous 
product. 

The  product  obtained  by  the  action  of  pyridine  on  mercuric  mono¬ 
chloroacetate  depends  on  the  temperature. 

Mercuric  monochloroacetate  dipyridine,  Hg(CH2Cl,C02)2,2C5H5N, 
has  been  isolated  :  it  melts  at  110°.  In  another  preparation,  in  which 
the  temperature  was  higher,  a  product  was  obtained  which  may  be  a 
mixture  of  a  normal  pyridine  derivative  with  a  basic  pyridine- betaine 
hydrochloride.  J.  McO. 

Condensation  Products  from  a-Pyridyl  Methyl  Ketone 
with  Benzaldehyde  and  o-Nitrobenzaldehyde.  Carl  Engler 
and  Adalbert  Engler  (Ber.,  1902,  35,  4061 — 4066). — In  order  to 
investigate  the  influence  of  the  nitro-group  on  the  formation  of  aldols, 
the  following  substances  have  been  prepared.  a-Pyridyl  methyl  ketone 
only  condenses  with  benzaldehyde  in  the  presence  of  sodium  hydroxide 
with  the  simultaneous  elimination  of  water  and  formation  of  a-pyridyl 
styryl  ketone,  C5N  H4*COCHICHPh  ;  it  crystallises  in  greenish-yellow 
leaflets  melting  at  75°;  the  platinichloride  is  a  yellow,  crystal¬ 
line  precipitate ;  the  hydrochloride  is  yellowish-green  and  melts  at 
150 — 153°  ■  the  mercurichloride  is  yellow  powder,  which  becomes 
coloured  at  140°  and  melts  at  173°.  Benzylidenedimethyl-a-pyridyl 
ketone,  CHPh(CH2,CO*C5NII4)2,  prepared  from  benzaldehyde  and  the 
ketone,  crystallises  in  needles  melting  at  152°;  it  forms  a,  platini¬ 
chloride  melting  at  206°,  and  a  mercurichloride  melting  at  122°. 

Dihenzylidenetrimethyl-a-pyridyl  ketone, 

C5NH4-CO-CH(CHPh-CH2-CO-C5NH4)2, 
is  also  formed  from  benzaldehyde  and  a-pyridyl  methyl  ketone,  and 
forms  crystals  melting  at  215°. 

a-Pyridyl-o-nitrophe?iyllactyl  ketone, 

C5NH4-C0-CH2'CH(0H)-C6H4-N02, 

prepared  by  the  action  of  sodium  hydroxide  on  a  mixture  of  a-pyridyl 
methyl  ketone  and  o-nitrobenzaldehyde,  forms  white  crystals  melting 
at  106°  ;  the  mercurichloride  melts  at  164°;  the  chromate  melts  and 
decomposes  at  141c  ;  the  platinichloride  is  a  yellow  precipitate  melting 
and  decomposing  at  179°.  Addition  of  a  few  drops  of  concentrated 
sodium  hydroxide  to  an  alcoholic  solution  of  the  aldol  leads  to  the 
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immediate  formation  of  indigotin.  cis-a-Pyridyl-o-nitrostyryl  ketone , 
CjNH^CO’CHICH’OgH^NOg,  is  obtained  when  a  certain  concentra¬ 
tion  of  alcohol  has  been  used  in  condensing  a-pyridyl  methyl  ketone 
and  o-nitrobenzaldehyde  ;  it  crystallises  in  green  leaflets  melting  at 
153°;  the  platinichloride  is  a  pale  yellow  precipitate  decomposing 
at  180°,  tr&ns-a-Pyridyl-o-nitrostyryl  ketone  is  obtained  by  using  con¬ 
centrated  solutions  in  pure  alcohol ;  it  forms  crystalline  aggregates 
melting  at  141°,  and  on  boiling  with  sodium  hydroxide  is  converted 
into  indigotin.  The  platinichloride  forms  a  dark  yellow,  crystalline 
precipitate  decomposing  at  174°;  the  aurichloride  is  a  dark  yellow  pre¬ 
cipitate;  the  phenylhydrazone  forms  yellow  crystals  melting  at  137°; 
the  tetrabromide  forms  greenish  needles,  which  become  dark  at  112° 
and  melt  at  120°;  the  picrate  decomposes  at  152°,  the  hydrochloride 
melts  at  163°.  K.  J.  P.  0. 

Action  of  Alkyl  Iodides  on  the  Indoles.  Giuseppe  Plancher 
(Atti  Real.  Accad.  Lined ,  1902,  [v],  11,  ii,  182 — 187.  Compare  Abstr., 
1900,  i,  560). — The  author  has  previously  found  ( loc .  cit.)  that  in  the 
action  of  methyl  iodide  on  3-methyl- 2-fsopropylindole  the  fsopropyl 
group  changes  its  position,  the  product  obtained  being  1:2: 3-tri- 
methyl-3-wopropylindoline,  and  not  the  1:3: 3-trimethyl-2-isopropyl- 
indoline,  which  was  expected.  This  result  is  now  confirmed  by  the 
observation  that  the  hydriodide  of  the  last-named  compound,  when 
maintained  at  a  temperature  of  180 — 190°  for  a  few  minutes,  is  con¬ 
verted  into  1:2: 3-trimethyl-3-wopropylindoline  hydriodide.  The 
same  compound  is  obtained  by  the  action  of  isopropyl  iodide  on 
1:2:  3-trimethylindole.  By  regulating  the  temperature  at  which  the 
interaction  of  methyl  iodide  and  3-methyl-2-isopropylindole  takes  place, 
the  intermediate  product,  2  :  3-dimethyl-3-fsopropylindolenine,  may  be 
obtained.  This  action  thus  proceeds  in  either  of  two  directions : 
3-methvl-2-isopropylindole  and  methyl  iodide  yielding  either  3  :  3-di- 
methyl-2-isopropylindolenine  and  1:3: 3-trimethyl-2-isopropylidene- 
indoline  ;  or  2  :  3-dimethyl-3-isopropylindolenine  and  1  :  3-dimethyl- 
3-isopropyl-2-methyleneindoline. 

These  results  show  that  the  heavy  radicle  possesses  a  great  tendency 
to  pass  from  the  2-  to  the  3-position,  but  such  a  migration  is  not 
necessary  in  order  that  the  indoles  may  be  converted  into  indolines, 
as  is  shown  by  the  action  of  methyl  iodide  on  1  :  3-dimethyl -2-ethyl- 
indole. 

1  :  Z-Dimethyl-%ethylindole,  C12H15N,  prepared  by  condensing  the 
phenylmethylhydrazone  of  diethylketone  by  heating  with  zinc  chloride, 
boils  under  the  ordinary  pressure  at  285 — 287°  and  has  a  faint  foecal 
odour ;  its  picrate  crystallises  from  benzene  in  dark  chestnut-coloured 
plates  melting  at  91°.  The  action  of  methyl  iodide  on  1  :  3-dimethyl- 
2-ethylindole  yields  1:3:  3-trimethyl-2-ethylideneindoline,  no  trans¬ 
position  of  the  heavier  ethyl  radicle  taking  place  in  this  case. 

[With  L.  Fokghieri.] — 2-tert .Butylindole,  Cl2H15N,  prepared  from 
pinacolinephenylhydrazone  by  condensing  it  in  presence  of  zinc 
chloride,  distils  undecomposed  at  276 — 279°  at  the  ordinary  pressure  and 
crystallises  from  light  petroleum  in  colourless,  almost  odourless  scales 
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melting  at  73°;  its  picrate  is  reddish-brown  and  melts  at  133°.  On 
treatment  with  amyl  nitrite  in  presence  of  sodium  ethoxide,  the  butyl- 
indole  yields  the  sodium  derivative  of  the  corresponding  nitrosobutyl- 
indole ;  the  latter,  obtained  by  treating  the  sodium  salt  suspended  in 
water  with  carbon  dioxide,  separates  from  ether  in  yellow  crystals 
melting  at  233°,  thus  showing  that  the  butyl  group  is  still  in  the 
2-position. 

When  heated  in  a  closed  tube  with  methyl  iodide,  2  £er£.butylindole 
yields  1:3:  3-trimethyl-2-methyleneindoline  hydriodide,  /3-methyl- 
propylene,  and  hydrogen  iodide.  In  this  case,  the  tert. butyl  iodide, 
although  eliminated  from  the  molecule,  does  not  alkylate  the  indole  in 
the  3-position,  since  it  is  decomposed  at  the  temperature  of  the  reac¬ 
tion  into  /3-methylpropylene  and  hydrogen  iodide.  T.  H.  P. 


Synthesis  of  a  Pyrhydrindene  Derivative  from  a  Semicyclic 
1  : 5-Diketone  of  the  Pentamethylene  Series.  Hans  Stobbe 
and  Hans  Yolland  (Her.,  1902,  35,  3973 — 3977.  Compare  Abstr., 
1902,  i,  472). — 6-Phenacyl-5-benzylcyc£opentanone  ( loc .  cit.)  is  more 
easily  prepared  from  cycfopentanone  and  benzylideneacetophenone  by 
employing  a  secondary  base  as  condensing  agent  instead  of  sodium 
hydroxide.  With  hydroxylamine,  this  diketone  only  gives  a  monoxime, 
which  crystallises  in  long  needles  melting  at  154 — 155°.  When  the 
diketone  is  heated  in  alcoholic  solution  with  hydroxylamine  hydro¬ 
chloride  under  pressure  at  120 — 130°  for  4  hours,  or  when  a  solution 
of  the  oxime  in  benzene  is  saturated  with  hydrogen  chloride,  5  :7 -di- 


phenylpyrhydrindene, 


cH-crh:c.cH 
cph — n:c-ch> 


2> 


is  obtained  :  the  base 


crystallises  in  long,  colourless  prisms  melting  at  145 — 146°;  the 
hydrochloride  prepared  by  passing  hydrogen  chloride  into  an  ethereal 
solution  of  the  base  is  crystalline  and  melts  at  225° ;  the  picrate 
crystallises  in  golden-yellow  needles  melting  at  208 — 209° ;  the 
methiodide  forms  yellowish-green  needles  which  melt  and  decompose  at 


240—241°. 


K.  J.  P.  O. 


As-Tetrahydroquinoline  Derivatives  from  Semicyclic 
1  : 5-Diketones  of  the  cycfo-Hexane  Series.  Hans  Stobbe  [and,  in 
part,  Max  Heller]  [Ber.,  1902,  35,  3978 — 3981.  Compare  preceding 
abstract). —  When  the  1  :  5-diketone,  6-phenacyl-6-benzyl-3-methylc?/cfo- 
hexanone,  previously  described  (Abstr.,  1902,  i,  472),  is  boiled  iD 
anhydrous  solution  with  hydroxylamine  hydrochloride,  or  when  the 
oxime  of  the  diketone  is  treated  in  benzene  solution  with  dry  hydrogen 
chloride,  water  is  eliminated  and  a  base,  2  :  ^-diphenyl-1  -(or  5-)- 
,  7T)  .  .  .  CH-CPh:C*CH2-CH2 

methyl-Bz-tetrahydroqmnoline,  jjph _ \cHMe  °r 

CH-CPh:C«CHMe-CH2 

M  i  \  i 


CPh- 


-n:c— ch2— ch2’ 


is  formed  ;  it  crystallises  in  short,  pale  yellow  prisms  or  plates  melting 
at  112 — 113°,  and  dissolves  in  sulphuric  acid  with  a  yellow  colour  and 
an  intense  bluish-violet  fluorescence;  the  hydrochloride  formed  by  passing 
hydrogen  chloride  into  an  ethereal  solution  consists  of  white  flakes ; 
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the  platinichloride  is  orange-coloured  ;  the  picrate  forms  yellow  needles 
decomposing  at  192 — 200°.  This  substance  is  a  tertiary  base  and 
forms  a  methiodide,  C22H21N,MeI,  which  melts  at  204 — 206°.  On 
oxidation  with  permanganate,  instead  of  obtaining  a  diphenylpyridine- 
dicarboxylic  acid  or  a  pyridinetetracarboxylic  acid,  the  main  product 
was  benzoic  acid. 

The  author  uses  the  prefix  Bz  to  denote  the  fact  that  the  benzene 
ring  is  liydrogenised,  and  not  the  pyridine  ring.  K.  J.  P.  0. 


Iodide.  Edgar  Wedekind 
-391 0). — Ethylallyltetrahydro- 

from  ethyltetrahydro- 


Ethylally  ltetrahy  droq  uinolinium 
and  R.  Oechslen  ( Ber .,  1902,  35,  3907 

QJJ _ QJJ 

quinolinium  iodide,  I  T2  „  ^^NEtl’CLH 
9H2*C6H4 

quinoline  and  ally l  iodide,  crystallises  in  pale  yellowish  flakes  and 
decomposes  at  119 — 120°  5  the  platinichloride,  (C14H19N)2,H2PtCl6, 
separates  from  hot  water  in  yellow  crystals  and  decomposes  at 
158—159°. 

Ethyl  iodide  and  allyltetrahydroquinoline,  on  the  other  hand,  yield 
ethylene  and  allyltetrahydroquinoline  hydriodide,  which  separates  from 
a  mixture  of  acetone  and  ether  in  yellowish-white,  microscopic  crystals 
and  melts  at  169 — 170°.  T.  M.  L. 


isoQuinoline  and  Quinoline  Betaines.  Hildrich  Ihlder 
(Arch.  Bharm.,  1902,  240,  504 — 520.  Compare  Vongerichten, 
Abstr ,  1882,  1254;  Rhoussopoulos,  Abstr.,  1883,  96). — isoQuinoline 
condenses  with  ethyl  bromoacetate  in  ethereal  solution  to  form 
ethyl  isoquinolineacetate  hydrobromide,  CgNH^Br’CHg’COgEt,  which 
melts  at  199°.  When  this  is  digested  with  silver  chloride  and 
water  in  the  cold,  it  is  converted  into  the  corresponding  hydrochloride, 
which  melts  at  183 — 186°;  the  aurichloride  and  platinichloride  melt  at 
122°  and  201 — 205°  respectively.  If  the  digestion  is  effected  on  the 
water-bath,  alcohol  is  eliminated  and  isoquinolinebetaine  chloride, 

PfT 

C9NH7<_0 i>CO, H Cl ,  is  formed,  melting  at  204°;  this  forms 

an  abnormal  aurichloride,  3C9NH7<^^i:^C0,2HAuCl4,2H20,  melt¬ 
ing  at  127°,  along  with  the  more  soluble  normal  salt,  which  melts  at 
118°;  it  forms  also  a  corresponding  abnormal  platinichloride  melting 
at  199 — 207°. 

isoQuinoline  and  chloroacetic  acid  form  a  compound 

C9NH7Cl*CH2-C02H,2C9NH7<9Ji>C0,HCl,2H20; 

when  this  is  dried  or  crystallised,  it  yields  the  betaine  chloride  men¬ 
tioned  above,  from  which  the  normal  platinichloride,  melting  at 
221 — 224°,  was  obtained.  At  the  same  time,  another  and  less  soluble 

compound,  0H-C9NH7-CH2-C02H,C9NH7<^i>C0,HCl,  melting 

at  157°,  is  formed  ;  this  yields  the  betaine  chloride  when  it  is 
boiled  with  hydrochloric  acid,  and  can  be  converted  into  the  abnormal 
aurichloride. 

Quinoline  condenses  with  ethyl  bromoacetate  in  ethereal  solution  to 
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ethyl  quinolineacetate  hydrobromide,  C9KH7Br*CH2’C02Et,  which  melts 
at  180°.  When  it  is  dissolved  in  alcohol  and  precipitated  by  covering 
the  solution  with  a  layer  of  ether,  it  is  converted  in  part  into  the 

compound  2C9NH7<C^^j£>CO,HBr,  which  melts  at  200°.  From 

quinolinebetaine  chloride,  only  the  normal  aurichloride  could  be 
obtained 

The  chlorine  indicated  in  the  above  formulae  as  HC1  could  be  titrated 
with  aqueous  sodium  hydroxide  ;  but  not  that  contained  in  C9NH7C1, 
the  latter,  however,  could  be  precipitated  with  silver  nitrate.  The 
abnormal  aurichlorides  mentioned  separated  out  when  but  little 
hydrochloric  acid  was  present  in  the  liquid ;  but  as  a  rule  the  normal 
salt  was  formed  in  the  presence  of  much  acid.  C.  F.  B. 

Cinchomeronic  and  Apophyllenic  Acids.  Ka.rl  Kaas  ( Monatsh ., 
1902,  23,  681 — 687). — The  dimethyl  ester  of  cinchomeronic  acid  is 
converted  by  cautious  hydrolysis  into  a  (3-acid  ester  isomeric  with  the 
known  y-ester.  It  melts  at  160°  and  forms  a  light  blue  copper  salt  ; 
the  methiodide  melts  at  188°,  and  when  heated  above  its  melting  point 
is  converted  into  methyl  nicotinate,  and  cinchomeronic  and  apophyllenic 
acids.  E.  F.  A. 

Esters  of  Cinchomeronic  Acid,  and  Apophyllenic  Acid. 
Alfred  Kirpal  (Monatsh.,  1902,  23,  765 — 772.  Compare  Abstr.,  1900, 
i,  51,  and  preceding  abstract). — The  author  describes  the  compounds 
formed  from  cinchomeronic  acid  and  methyl  iodide.  If  the  anhydride 
is  heated  with  the  iodide  and  the  methiodide  shaken  with  silver  oxide 
and  water,  apophyllenic  acid  is  obtained ;  but  on  using  methyl 
alcohol  in  place  of  water,  cinchomeronic  methylbetaine  methyl  ester 
is  formed,  which  crystallises  in  long,  colourless  prisms  melting  at 
218°.  By  the  action  of  thionyl  chloride,  apophyllenic  acid  is  con¬ 
verted  into  the  methochloride  of  cinchomeronic  anhydride. 

E.  F.  A. 


Naphthastyril.  Georg  Schroeter  and  Hubert  Rossler  (Ber., 
1902,  35,  4218 — 4224). — Ethyl  1  :  8 -naphthastyrilacetate,  obtained  when 
the  sodium  derivative  of  naphthastyril  is  treated  with  ethyl  chloro- 
acetate,  crystallises  in  clusters  of  yellow  needles  melting  at  86 — 87° 
and,  when  treated  with  an  alcoholic  solution  of  sodium  ethoxide, 
yields  first  the  yellow,  crystalline  sodium  salt  of  the  corresponding 
acid  and  then  the  white,  crystalline  disodium  salt  of  1  :  8-naphthyl- 
glycinecarboxylic  acid.  Both  salts,  when  treated  with  acids,  yield 


naphthastyrilacetic  acid,  C10H6<^  I 


CO 


N-CH2-C02H’ 


which  separates  from 


glacial  acetic  acid  in  sulphur-yellow  crystals  melting  at  258 — 259°. 
1  : 8-Naphthylglycinecarboxylic  acid  does  not  exist,  its  silver  salt  is 
very  unstable,  and  does  not  yield  an  ester  when  treated  with  methyl 
iodide. 


Ethyl  1  :  8 -naphthastyrilphenylacetate,  C10H6<^  I 


CO 

N'CHPh*C02Et’ 


from 


ethyl  phenylbromoacetate  and  the  sodium  derivative  of  naphthastyril, 
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crystallises  from  H20  and  melts  at  105 — 106°.  The  acid  crystallises 
from  alcohol  in  small,  yellow  needles  and  melts  at  186 — 187°.  The 
ester,  when  boiled  with  an  alcoholic  solution  of  sodium  methoxide, 
yields  the  disodium  salt  of  1  : 8-earboxynaphthylaminophenylacetic 
acid. 

Tetrahydro- 1  :  8 -aminonaphthoic  acid,  obtained  when  naphthastyril 
is  reduced  with  sodium  amalgam,  crystallises  from  alcohol  in  grey 
laminae  which  melt  and  decompose  at  160 — 161°.  The  silver  salt 
forms  the  additive  compound,  2NH2,C10H10,OO2Ag,A.gN’O3.  The 
methyl  ester  crystallises  from  light  petroleum  and  melts  at  53 — 54° 
and  its  hydrochloride  crystallises  in  long  needles.  Acetyltetrahydro- 
napkthastyril  crystallises  in  needles  melting  at  103 — 104°  and  the 
acetyl  derivative  of  the  above  acid  melts  at  181 — 182°.  The  acid, 
when  diazotised  and  coupled  with  yS-naphthol,  yields  a  red  dye. 

R.  H.  P. 

Naphthacridinedisulphonic  Acids.  Richard  Mohlau  and  O. 
Haase  ( Ber .,  1902,  35,  4172 — 4177). — a-Naphthylamine  does  not  yield 
well-defined  products  with  formaldehyde  (compare  Senier  and  Goodwin, 
Trans.,  1902,  81,  288). 

ft-Naphthacridine-Z  :  10 -disulphonic  acid ,  C21H11N’(S08H)2,  is  readily 
obtained  when  aqueous  formaldehyde  is  slowly  dropped  into  a  boiling 
solution  of  2  :  6-naphthylaminesulphonic  acid ;  it  is  very  sparingly 
soluble  in  hot  water,  readily  so  in  ammonia  and  alkalis.  The  silver 
salt  is  a  gelatinous  precipitate. 

a-Naphthacridine- 2  :  12 -disulphonic  acid  crystallises  in  golden-yellow 
plates  soluble  in  warm  water,  yielding  solutions  which  exhibit  a  pale 
bluish-violet  fluorescence.  It  is  obtained  when  sodium  naphthionate, 
formaldehyde  solution,  and  wrater  are  heated  in  an  autoclave  under  10 
atmospheres  pressure  and  the  resulting  product — probably  a  mixture  of 
the  sodium  salts  of  the  disulphonic  acid  and  of  its  hydro-derivative — 
oxidised  with  permanganate.  The  sodium  salt  crystallises  from  water 
inr  colourless  needles. 

Solutions  of  the  disulphonic  acids,  when  warmed,  lose  their  colour 
to  a  large  extent,  but  this  returns  as  the  solution  cools  or  on  the 
addition  of  a  little  mineral  acid.  It  is  suggested  that  each  acid  occurs 
in  two  distinct  forms,  a  colourless  variety,  with  the  normal  constitution, 
and  a  coloured  isomeride,  in  which  internal  salt  formation  has  oc¬ 
curred  between  one  of  the  sulphonie  acid  groups  and  the  nitrogen  atom. 

J.  J.  S. 

Action  of  Methyl  Sulphate  on  Michler’s  Ketone  and  on 
Auramine.  Otto  Zohlen  (J.  pr.  Chem.,  1902,  [ii],  66,  387 — 400). — - 
The  action  of  methyl  sulphate  on  Michler’s  ketone  leads  to  the  forma¬ 
tion  of  hexamethyldiaminobenzophenone  dimelhosulphate, 
C0(CcH4-NMe3-S04Me)2, 

which  crystallises  in  white  leaflets,  melts  at  186 — 187°,  has  a  bitter 
taste,  is  easily  soluble  in  water,  glacial  acetic  acid,  or  aqueous  alcohol, 
but  sparingly  so  in  absolute  alcohol  or  acetone,  evolves  formaldehyde 
when  heated  with  oxidising  agents,  and,  on  fusion  with  alkalis  or  on 
exposure  to  air,  regenerates  Michler’s  ketone  with  evolution  of  methyl- 
amines.  The  following  salts  of  hexamethyldiaminobenzophenone  are 
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described:  the  platinichloride,  C19H26ON2PtCl6,  forms  small,  yellow 
leaflets  and  decomposes  at  about  220°;  the  trichromate, 
Ci9H26ON2,Cr3Oi0,2H2O, 

forms  light  brown  crystals  and  melts  and  decomposes  at  200  —  210°; 
the  picrale  crystallises  in  yellow  grains  and  melts  at  222 — 223°  ;  the 
hydrobromide,  C19H260N2Br2,2H20,  crystallises  in  yellow  prisms  and 
melts  and  decomposes  at  168°;  the  hydr iodide ,  C10H26ON2I2,3H2O, 
crystallises  in  yellow  plates  and  melts  at  171 — 172°.  The  dihydroxide, 
prepared  from  the  hydriodide,  forms  small,  white  crystals,  is  easily 
soluble  in  water,  glacial  acetic  acid,  or  alcohol,  colours  litmus  green  in 
aqueous  solution,  and  reddens  aqueous  phenolphthalein  solution  when 
hot,  but  not  in  the  cold.  The  base  has  a  very  bitter  taste,  and  tends 
to  decompose  with  evolution  of  the  methylamines. 

The  action  of  methyl  sulphate  on  auramine  leads  to  the  formation  of 
methylaur amine  methosulphate, 

NHMe*C(C6H4*NMe2):C6H4:NMe2*S04Me, 
and  hexamethyldiaminobenzophenone  dimethosulphate,  the  latter 
being  formed  by  hydrolysis  of  the  methylauramine,  which  takes  place 
slowly  in  cold,  more  rapidly  in  boiliug,  water.  Methylauramine  metho¬ 
sulphate  forms  golden-yellow  flakes,  melts  at  225°,  has  a  bitter  taste, 
and  is  easily  soluble  in  water,  alcohol,  or  glacial  acetic  acid,  more 
sparingly  so  in  acetone,  and  insoluble  in  ether.  The  methosulphate 
evolves  formaldehyde  when  heated  with  oxidising  agents,  forms  barium 
sulphate  with  barium  chloride  only  on  prolonged  boiling  with  concen¬ 
trated  hydrochloric  acid,  and  on  addition  of  ammonia  yields  methyl¬ 
auramine,  which  forms  yellow  flakes,  crystallises  in  thick  crystals 
having  a  greenish  tinge,  melts  at  133°,  and  is  easily  soluble  in  alcohol 
or  glacial  acetic  acid.  Methylauramine  platinichloride  forms  reddish- 
yellow  leaflets,  decomposing  at  190 — 200°;  the  picrate,  glistening, 
reddish-yellow  leaflets,  decomposing  at  225°;  the  trichromate,  long, 
reddish-brown  leaflets,  decomposing  at  70° ;  the  thiocyanate,  long,  yellow 
leaflets,  melting  at  213 — 214°;  th e  hydrochloride,  yellow  leaflets,  melt¬ 
ing  at  225° ;  the  hydrobromide,  long  needles,  melting  at  260°,  and  the 
hydriodide,  long  needles,  melting  at  259°’ 

The  absorption  spectrum  of  methylauramine  methosulphate  in 
alcoholic  solution  resembles  that  of  auramine,  but  the  absorption  band 
lies  more  towards  the  green. 

Methylauramine  tri-iodide,  C18H24N2I,I2,  crystallises  in  acicular 
crystals,  melts  at  178°,  appears  reddish-brown  by  transmitted,  pale 
violet  by  reflected,  light,  and  is  easily  soluble  in  warm  alcohol.  The 
pentaiodide  crystallises  in  glistening,  metallic,  rhombic  crystals,  melts 
at  128 — 129°,  appears  green  by  reflected  light,  and  is  easily  soluble 
in  warm  alcohol.  The  heptaiodide  crystallises  in  long,  glistening,  violet 
needles,  melts  at  100°,  and  on  treatment  with  alcohol  is  converted  into 
the  pentaiodide.  The  hexaiodidemonobromide,  ClgH24N3I,I5Br,  formed 
by  the  action  of  iodine  on  the  hydrobromide,  crystallises  in  long,  black 
leaflets,  is  easily  soluble  in  alcohol,  and  decomposes  in  a  vacuum  with 
loss  of  halogen.  G.  Y. 

[Action  of  Iodine  on  Hydrazines.]  Robert  Stolle  ( J .  p\ 
Chem.,  1902,  [ii],  66,  332— 338).— See  this  vol.,  ii,  100. 
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Action  of  Boron  Trichloride  on  Phenylhydrazine.  Richard 
Escales  and  Georg  Kling  ( Ber 1902,  35,  4178.  Compare  Michaelis 
and  Oster,  Abstr.,  1892,  1326). — The  compound  described  by  Michaelis 
and  Oster  as  an  additive  product  of  phenylhydrazine  and  boron  tri¬ 
chloride  is  presumably  the  hydrochloride  of  phenylhydrazine,  as 
boron  trichloride  is  decomposed  by  phenylhydrazine  in  ethereal  solu¬ 
tion,  yielding  a  precipitate  of  the  hydrochloride  of  the  base  decompos¬ 
ing  at  243 — 246°.  Michaelis  and  Oster  give  242°  for  their  compound. 

J.  J.  S. 

Action  of  Phenylhydrazine  on  the  Oxygen  Compounds  of 
Selenium  and  Tellurium.  Alexander  Gutbier  {Zeit.  anorg.  Chem 
1902,  32,  257 — 259). — An  aqueous  solution  of  telluiium  dioxide  gives, 
with  phenylhydrazine,  a  yellowish  precipitate,  which,  however,  is  very 
unstable,  and  reduction  to  tellurium  quickly  takes  place. 

When  an  alcoholic  solution  of  phenylhydrazine  is  slowly  added  to  a 
concentrated  solution  of  selenic  acid  in  alcohol,  a  precipitate  is  formed, 
and,  on  recrystallising  from  aqueous  alcohol,  silky  needles  of  phenyl- 
hydrazine  selenate,  (NHPh*NH2)2,H2Se04,  are  obtained.  This  salt  is 
stable  in  dry  air.  J.  McC. 

Oxidation  of  Aldehyde-phenylhydrazones  to  a-Diketone- 
oeazones.  Heinrich  Biltz  and  Fritz  Sieden  {Annalen,  1902,  324, 
310 — 328.  Compare  Abstr.,  1902,  i,  467,  468). — Benzaldehyde- 
j»-bromopkenylhydrazone  (m.  p.  127‘5°)  is  not  converted  into  an  osazone 
by  aerial  oxidation.  jo-Bromophenylbenzilosazone  is,  however,  obtained 
directly  by  condensing  benzil  and  jo-bromobenzaldehyde  in  boiling  acetic 
acid  ;  it  crystallii.es  from  benzene  and  alcohol  in  yellow  needles  melting 
at  233°  ;  the  intermediate  hydrazone  was  not  isolated. 

Salicylaldehyde-p-bromophenylhydrazone,  which  is  prepared  by  mixing 
its  generators  in  alcoholic  solution,  melts  at  175'5°,  and,  when  oxidised 
by  a  current  of  air  passed  through  its  solution  in  dilute  alcoholic 
potassium  hydroxide,  it  yields  a  mixture  of  two  isomeric  osazones, 
these  substances  being  separated  by  their  different  solubilities  in 
nitrobenzene. 

( a)-^-Bromophenyldi-o-hydroxybenzilosazone  is  readily  soluble  in 
chloroform  or  nitrobenzene,  but  dissolves  very  sparingly  in  alcohol, 
light  petroleum,  or  water  ;  it  crystallises  in  yellowish-white  prisms  and 
melt  at  233°.  (jB)-ip-Bromophenyldi-o-hydroxybenzilosazone  is  sparingly 
soluble  in  nitrobenzene  and  practically  insoluble  in  all  the  other 
solvents  ;  it  melts  at  282°.  The  a-osazone  yields  a  triacetyl  derivative 
crystallising  in  rectangular  prisms  melting  at  156°  ;  the  /3-osazone,  on 
the  other  hand,  furnishes  a  tetra-acetyl  derivative  which  separates  from 
alcohol  in  white,  hexagonal  plates  and  melts  at  233° ;  these  substances 
are  both  produced  by  the  action  of  acetic  anhydride,  the  yield  being 
increased  by  adding  dry  sodium  acetate. 

Vanillaldehyde-'p-bromophenylhydrazone,  produced  from  its  generators 
in  alcoholic  solution,  crystallises  in  rhombic  plates  melting  at  145°  ; 
on  aerial  oxidation  in  the  presence  of  a  solution  of  potassium  hydroxide 
in  dilute  alcohol,  it  yields  p -bromophenylvanillilosazone,  which  crystal- 
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lises  in  pale  yellow  prisms,  decomposes  at  165°,  and  gives  rise  to  a 
triacetyl  derivative  melting  at  201°. 

Benzaldehyde-p-nitrophenylhydrazone  melts  at  192 — 193°  (compare 
Hyde,  Abstr.,  1899,  i,  688),  and  when  subjected  to  atmospheric  oxida¬ 
tion  it  is  hydrolysed  and  partly  destroyed,  so  that  no  osazone  is  obtained  ; 
this  negative  result  is  likewise  obtained  with  scdicylcddehyde-p-nitro- 
phenylhydrazone,  a  compound  crystallising  from  alcohol  in  reddish-brown 
prisms  melting  at  227°. 

Vanittaldehyde-\>-nitrophenylhydrazone  crystallises  from  glacial  acetic 
acid  in  hexagonal  plates  melting  at  227°  ;  when  oxidised  by  the  method 
indicated,  it  yields  \y-nitrophenylvanillilosazone,  a  substance  crystallising 
from  nitrobenzene  in  small,  yellowish-red  needles  melting  at  247° ;  its 
tnacetyl  derivative,  which  is  readily  soluble  in  the  ordinary  organic 
solvents,  melts  at  230°. 

Salicylaldehyde-^-phenylmethylhydrazone ,  prepared  by  mixing  salicyl- 
aldehyde  with  a  hot  alcoholic  solution  of  phenylmethylhydrazone 
hydrochloride,  crystallises  from  alcohol  in  rectangular  leaflets  melting 
at  142°  ;  it  yields,  on  oxidation,  a  mixture  of  two  isomeric  osazones, 
one  of  which  is  labile  and  convertible  into  the  other.  The  stable 
y>-phenylmethyldi-o-hydroxybenzilosazone  melts  at  266°  and  is  obtained 
from  the  crude  product  by  crystallisation  from  glacial  acetic  acid ;  on 
acetylation  with  acetic  anhydride  and  sodium  acetate,  it  gives  a  tetra- 
acetyl  derivative  crystallising  in  colourless  prisms  and  melting  at  228°. 

The  labile  osazone  is  obtained  by  passing  carbon  dioxide  into  the 
alkaline  solution  of  the  oxidation  product ;  it  melts  at  243 — 255°  and 
is  not  readily  purified  by  crystallisation,  since  it  changes  into  the  stable 
isomeride  even  at  100°. 

The  condensation  products  of  phenylhydrazine-p-sul  phonic  acid  and 
the  aromatic  aldehydes  (Abstr.,  1902,  i,  571)  do  not  yield  osazones  on 
oxidation. 

The  results  in  this  and  previous  communications  indicate  the  influence 
of  substituent  radicles  on  the  behaviour  of  the  aromatic  phenyl hydr- 
azones  towards  atmospheric  oxygen.  The  presence  of  acidic  radicles  in 
the  aldehyde  complex  and  alkyl  groups  in  the  hydrazine  residue  renders 
the  hydrazones  less  susceptible  to  hydrolysis,  and  therefore  more 
capable  of  yielding  osazones  by  oxidation.  On  the  other  hand, 
hydrazones  containing  acidic  radicles  in  the  hydrazine  complex  or 
alkyl  groups  in  the  aldehydic  nucleus  are  more  readily  hydrolysed, 
this  reaction  preceding  the  oxidation,  with  the  result  that  osazones  are 
not  obtained.  G.  T.  M. 

Phenylhydrazones  of  Hydroxyaldehydes.  O.  Anselmino  (Ber., 
1902,  35,  4099 — 4108). — o -Homoscdicylaldehydephenylhydrcizone, 
CuHi4ON2,  crystallises  from  light  petroleum  in  rhombic  plates. 
m-Homosalicylaldehydephenylhydrazone  exists  in  two  forms,  of  which 
one  crystallises  from  light  petroleum  in  silvery  needles  and  melts  at 
136°  ;  by  boiling  with  alcohol,  it  is  converted  into  the  other  form,  which 
crystallises  in  yellow  leaflets  and  melts  at  168°.  p -Homoscdicylaldehyde- 
phenylhydrazoiie  crystallises  from  alcohol  in  straw-yellow  needles  and 
melts  at  149°.  m-^-Dimethylsalicylaldehydephenylhydrazone  crystallises 
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from  alcohol  in  small,  bright  yellow,  felted  needles  and  melts  at  190°; 
o-p-dimethylsalicylaldehydephenylhydrazone  separates  from  light  petrol¬ 
eum  in  small,  hard  aggregates  and  melts  at  105° ;  p- dimethylsalicyl - 
aldehydephenylhydrazone  crystallises  from  absolute  alcohol  in  pale 
yellow  plates  and  melts  at  148°.  The  phenylhydrazone  of  2  :  4  :  5-tri- 
methylsalicylaldehyde  crystallises  from  alcohol  in  leaflets  and  from 
light  petroleum  in  long,  flat  needles  ;  it  melts  at  144°. 

'YYiephenylhydrazonesoi  thejo-hydroxytolualdehydes  have  the  following 
properties  :  [CHO  :  OH  :  Me  =  1:3:4],  crystalline  crust,  decomposing 
at  147°;  [CHO  :  OH  :  Me  =  1  : 2  : 4],  from  dilute  alcohol,  flat,  lustrous 
needles,  melting  and  decomposing  at  88°. 

o-Homosalicylaldehyde-p-bromophenylhydrazone  crystallines  from  light 
petroleum  in  silvery  leaflets  and  melts  at  108°.  p -Ilomosalieyl- 
aldehyde-^-bromophenylhydrazone  crystallises  from  alcohol  in  sulphur- 
yellow  leaflets  and  melts  and  decomposes  at  181°.  The  diphenyl- 
hydrazone,  C22H22ON4,  of  the  dialdehyde  from  ^-xylenol  crystallines 
from  alcohol  in  dark  yellow  prisms  and  melts  and  decomposes  at  209°. 

The  semicarbazones  of  the  three  homosalicylaldehydes  all  crystallise 
from  glacial  acetic  acid  in  slender  needles  ;  the  o-compound  melts  and 
decomposes  at  241°,  the  m-compound  at  210°,  and  the  ^-derivative 
at  238°. 

o -Homosalicylaldehydeazine,  ( OH  •  C6  H 3 Me  •  C  H  )2N2,  prepared  from 
the  aldehyde  and  hydrazine  sulphate,  crystallises  from  glacial  acetic 
acid  in  golden,  lustrous  needles  and  melts  at  229°. 

j9-Homosalicylaldehydephenylhydrazone,  [Me  :  OH  :  CH*N2HPh  = 
1:4:3],  dissolves  in  hot  acetic  anhydride,  giving  the  diacetyl 
derivative,  OAc’CgHgMe’CHlN’NPhAc,  which  crystallises  from 
alcohol  in  snow-white,  felted  needles  and  melts  at  149°;  the  mono¬ 
acetyl  derivative, OH’CgHgMe’CIHN’NPhAc, is  obtained  from  the  latter 
by  boiling  it  with  alcoholic  potassium  hydroxide,  and  crystallises 
from  light  petroleum  in  short  needles  melting  at  126°.  The  benzoyl 
derivative,  OBz’CgHgMe’CH.'N'NHPb,  of  the  phenylhydrazone  is 
obtained  by  treatment  with  benzoyl  chloride  in  pyridine  according 
to  the  Einhorn-Hollandt  method ;  it  crystallises  from  alcohol  in 
golden-yellow,  vitreous  prisms,  melts  at  161°,  and  with  acetic 
anbydiide  gives  the  acetylbenzoyl  compound, 

OBz-CgHgMe-CIHN-NPhAc, 

melting  at  140°,  which,  on  hydrolysis,  again  gives  the  foregoing  acetyl 
derivative  melting  at  126°.  The  dibenzoyl  derivative  of  the  phenyl¬ 
hydrazone  crystallises  from  methyl  alcohol  in  white  needles,  melts  at 
164°,  and  on  hydrolysis  gives  rise  to  the  monobenzoyl  derivative, 
OH-CgHgMe-CHIN-HPhBz, 

which  melts  at  155°. 

o-'p-Dimethylsalicylaldehyde  is  only  obtained  in  small  quantity  from 
as-m- xylenol  by  Reimer’s  reaction,  it  melts  at  11°  and  boils  at  222° 
(uncorr.).  jo-Xylenol,  when  subjected  either  to  Reimer’s  or  G-atterman’s 
reaction,  preferably  the  latter,  gives  a  small  quantity  (5  per  cent.) 
of  the  o-hy dr oxy aldehyde,  [Me2  :  OH  :  CHO  =  1  :  4  :  2  :  3],  only  a  small, 
quantity  of  the  jo-hydroxyaldehyde  being  formed  in  Reimer’s  reaction. 

It  is  noteworthy  that  the  phenylhydrazones  of  o-hydroxyaldehydes, 
although  containing  phenolic  hydroxyl  radicles,  are  insoluble  in  dilute 
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alkalis  and  fail  to  yield  alkyl  ethers  when  boiled  with  methyl  iodide 
and  sodium  in  methyl  alcoholic  solution ;  the  presence  of  this  group  is, 
however,  shown  by  the  formation  of  the  foregoing  acetyl  and  benzoyl 
derivatives.  The  phenylhydrazones  of  £>-hydroxyaldehydes  are  normal 
in  their  behaviour,  as  are  also  the  semicarbazones  and  azines  of  both 
o-  and  p-hydroxyaldehydes.  W.  A.  D. 


Glyoxalines.  Adolf  Pinner  ( Ber .,  1902,  35,  4131 — 4142). — 
Phenylglyoxal,  COPh’CHO,  can  be  prepared  from  fsonitrosoaceto- 
phenone  by  the  action  of  sodium  hydrogen  sulphite  and  then  of  dilute 
sulphuric  acid  (Muller  and  von  Pechmann,  Abstr.,  1890,  51),  pro¬ 
vided  the  solid  sulphite  is  used.  If  the  commercial  solution,  contain¬ 
ing  free  sulphurous  acid,  is  employed,  an  acid,  C16H1204N2S,  is  pro¬ 
duced,  which  crystallises  from  hot  5  per  cent,  sulphuric  acid  in  anhydr¬ 
ous,  yellowish  needles,  and  from  the  cold  solution  in  colourless, 
efflorescent  plates  with  4H90.  The  ammonium  salt, 
t  C16Hu04N2S-NH4,2Ha0, 

forms  slender,  sparingly  soluble  needles  and  is  only  slowly  de¬ 
hydrated  at  120°.  The  basic  lead  salt,  C16H1104lSr2S,Pb,0H,  forms 
yellow  needles  and  is  only  slightly  soluble  in  water,  but  dissolves  very 
readily  in  acetic  or  nitric  acid.  The  silver  salt,  C]6Hn04N2SAg, 
forms  white  needles  and  is  not  sensitive  to  light.  It  is  suggested 
that  the  first  product  of  the  reaction  is  the  sulphonic  acid, 
CH2Ph’NH*S03tr,  which  then  condenses  with  a  second  molecule  of  iso- 
nitrosoacetophenone  to  form  %benzoyl-5-phenylglyoxaline-\-sulphonic 
.7  N  —CBz 

acid’  cH:cPh>N'S03H- 


By  the  action  of  ammonia  on  phenylglyoxal,  Muller  and  von  Pech- 
ann  obtained  a  compound  to  which  they  assigned  the  formula 


^22^-17 


ON3  or  C22H19ON3 ;  this  is  now  shown  to  be  identical  with  a 


compound,  C16H12ON2,  which  Engler  and  Hassenkamp  (Abstr.,  1885, 
1223)  obtained  by  the  action  of  ammonia  on  dibromoacetophenone, 
C6H5*CO*OHBr2 ;  the  latter  formula  for  the  compound  has  been 
confirmed,  and  it  is  regarded  as  2-benzoyl-5-phenylglyoxaline, 

N  —CBz 

CHiCPh^11’ 

the  parent  substance  of  the  sulphonic  acid  just  described  ;  the  melting 
point  of  the  compound  is  given  as  194 — 195°. 

N=CH 

5 -Phenylglyoxaline,  prepared  from  phenylglyoxal, 


formaldehyde,  and  ammonia,  crystallises  from  water  in  glistening  flakes 
and  melts  at  128 — 129°.  Th e  platinichloride,  (CgHglS^^HgPtClfljSHgO, 
forms  stout,  orange-red  prisms,  loses  2H20  at  120°,  and  melts  and 
completely  decomposes  at  215°. 

Diphenylglyoxaline  hydrochloride,  C]5H12N2,HC1,  forms  efflorescent, 
glistening  flakes  and  melts  at  202°.  4  :  5-Diphenyl-l-methylglyoxaline, 

N=01L 

OPh"  CPlr  ^Me,  Prepared  from  diphenylglyoxaline  and  methyl 


iodide,  separates  from  dilute  alcohol  in  glistening  crystals  and  melts 

at  147°. 
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Triphenylglyoxaline  (lophine)  can  be  very  readily  and  very  effec¬ 
tively  purified  by  crystallising  from  pyridine  and  washing  the  product 
with  alcohol.  Methyl  sulphate  forms  an  additive  compound  with 
lophine,  C21H16N2,Me2S04,2H20,  which  separates  from  alcohol  in 
glistening,  efflorescent  prisms,  sinters  at  80°,  and,  when  dry,  melts 
with  frothing  at  115—117°.  This  compound  is  very  stable,  is  not 
altered  by  boiling  with  alcohol  or  with  dilute  aqueous  hydrogen 
chloride,  and  only  yields  sulphuric  acid  when  boiled  with  concentrated 
nitric  acid.  Diphenylglyoxaline  appeared  to  form  a  similar  compound, 
but  this  could  not  be  isolated,  and  on  adding  water  hydrolysis  took 
place  and  the  acid  sulphate,  C15H12N2,H2S04,  was  precipitated. 

T.  M.  L. 

Bromination  of  Benziminoazoles.  Wl.  Baczynski  and  Stefan 
von  Niementowski  (Bull.  Acad.  Sci.  Cracow,  1902,  4-21 — 435). — The 
experimental  proof  that  the  bromine  compounds  of  benziminoazole 
contain  two  bromine  atoms  in  the  iminoazole  ring  at  the  position 
of  the  double  linking  between  the  nitrogen  and  carbon  atoms  has 
involved  the  preparation  of  the  following  compounds  (compare  Abstr., 
1898,  i,  337). 

6-Bromo-2-methylbenziminoazole,  C6H3Br<C^^!^CMe  (compare 

Bemmers,  Abstr.,  1874,  696),  prepared  by  the  reduction  of  jo-bromo- 
o-nitroacetanilide  with  stannous  chloride  and  hydrochloric  acid,  melts 
at  218°.  The  hydrochloride  crystallises  with  1H20  in  plates  and  melts 
and  decomposes  at  260°.  The  nitrate  forms  needles  and  decomposes  at 
212°.  The  platinicliloride  crystallises  with  2H20  in  orange-yellow 
needles  and  melts  and  decomposes  at  260°  ;  the  aurichloride  crystallises 
with  1H20  in  yellow  needles  and  melts  at  237°.  5  :  1  -Dibromo-2-methyl- 

- - 

oxybenziminoazole,  C6H2Br2<^^  ^>0,  prepared  by  the  reduction 

of  dibromo-o-nitroacetanilide,  crystallises  in  rhombic  plates,  softens  at 
255°,  melts  at  269°,  is  very  sparingly  soluble  in  organic  solvents,  and 
forms  a  potassium  salt,  C8H5ON2Br2K.  The  hydrochloride  crystallises 
in  needles;  the  nitrate  in  pale  yellow  plates.  5  :  7- Bibromo-2-methyl- 

benziminoazole,  C6H2Br2<C^jj^CMe,  crystallises  in  leaflets,  softens  at 

230°,  and  melts  at  236°.  The  hydrobromide  forms  leaflets  and  the 
nitrate  white  needles. 

The  tetrabromo- compound,  C6H3Br<^!>CMeBr,HBr,  prepared 

by  the  action  of  bromine  (2  mols.)  on  2-methylbenziminoazole  (1  mol.) 
dissolved  in  glacial  acetic  acid,  forms  orange  crystals,  melts  at  163°, 
and  on  slowly  heating  loses  its  colour  and  yields  a  white  hydrobromide. 

J'v 

The  orange  pentabromo- compound,  C6H2Br2<\-^-jj_ii^>CA[eBr,HBr,  ob¬ 
tained  by  the  action  of  bromine  on  6-bromo-2-methylbenziminoazole 
or  4-bromo-2-methylbenziminoazole,  forms,  on  heating,  a  white  sub¬ 
stance  which  does  not  melt  even  at  270°.  By  the  action  of  bromine 
on  tribromo-2-methylbenziminoazole,  an  orange-red  hexabromo-com- 
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pound,  C6HBr3<Csj^jj_^>CMeBr)HBr,  is  obtained.  The  preceding 

bromine  compounds  are  stable  at  the  ordinary  temperature  and  are 
quickly  decomposed  by  water,  potassium  iodide,  benzene,  or  aniline, 
forming,  as  a  rule,  bromo-derivatives  containing  bromine  in  the 
benzene  ring. 

i-Bromo-2-methylbenziminoazole,  CgHgBr^^^j^CMe,  is  formed 

either  by  boiling  the  tetrabromo-compound  with  anhydrous  benzene  or 
aniline,  by  treating  it  with  an  aqueous  solution  of  potassium  iodide,  by 
allowing  2-methylbenziminoazole  to  remain  with  a  solution  of  bromine 
(1  mol.)  in  glacial  acetic  acid,  or  by  the  reduction  of  4  : 6-dibromo-2- 
methylbenziminoazole  with  zinc  and  glacial  acetic  acid  ;  it  crystallises 
in  leaflets,  melts  at  210 — 211°,  is  very  readily  soluble  in  alcohol  or 
ether,  less  so  in  boiling  water  or  alkali  hydroxides,  and  is  precipitated 
from  its  solution  in  alkalis  by  carbon  dioxide.  By  the  prolonged  action 
of  zinc  dust  and  glacial  acetic  acid,  it  is  reconverted  into  2  methyl- 
benziminoazole.  The  hydrochloride,  C8H7N2Br,H01,Ho0,  crystallises 
in  white  leaflets,  the  nitrate  in  needles,  and  the  platinichloride, 
(C8HIN2Br)2,H2PtCl6,H20. 

4 :  §-Dibromo-2-methylbenziminoazole,  C6H2Br2<^_  _N>CMe,  pre¬ 
pared  by  the  action  of  water  on  the  tetrabromo-compound,  by  treat¬ 
ing  the  pentabromo-compound  with  benzene  or  potassium  iodide 
solution,  or  by  the  action  of  bromine  (2  mols.)  on  2-methylbenzimino¬ 
azole,  crystallises  in  white  needles,  melts  at  238°,  is  readily  soluble 
in  alcohol,  very  sparingly  so  in  ether,  and  insoluble  in  water  ;  it  is 
precipitated  from  its  solutions  in  alkali  hydroxides  by  carbon  dioxide. 
By  the  action  of  zinc  and  glacial  acetic  acid,  it  yields  4-bromo-2-methyl- 
benziminoazole.  The  hydrochloride,  CgH6N2Br2,HCl,  hydrobromide, 
C8H6N2Br2,HBr,3H20,  the  nitrate,  CgH6N2Br2,2HN03,  and  the  platini¬ 
chloride,  (C8H6N2Br2)2,H2PtCl6,  have  been  prepared. 

2:4: %-Tribromo-2-methylbenziminoazole,  C6HBr3<^^^>CMe,  ob¬ 
tained  either  by  the  action  of  water  on  the  pentabromo-compound  or 
by  the  bromination  of  4 : 6-dibromo-2-methylbenziminoazole,  forms 
white  crystals,  melts  at  273 — 278°,  is  slightly  soluble  in  hot  alcohol, 
very  sparingly  so  in  ether,  insoluble  in  water,  and  is  precipitated 
from  its  solutions  in  alkalis  by  carbon  dioxide.  By  the  prolonged 
action  of  zinc  dust  and  glacial  acetic  acid,  it  forms  4-bromo-2-methyl- 
benziminoazole.  The  hydrochloride,  CgH5N2Br3,HCl,H20,  and  nitrate, 
CgHgNgB^HNOg,  crystallise  in  white  needles. 

4:5:6  \7-Tetrabromo-2-methylbenziminoazole, CQBr1<C^S  ^^CMe.  pre¬ 
pared  either  by  boiling  the  orange-coloured  hexabromo-compound  with 
water  or  by  brominating  2-methylbenziminoazole  or  one  of  its  bromo- 
substitution  products,  separates  in  white,  crystalline  granules,  melts  at 
31 7°, is  very  sparingly  soluble  in  organic  solvents,  insoluble  in  water,  and 
is  precipitated  from  its  solutions  in  alkali  hydroxides  by  carbon  dioxide. 
The  hydrochloride,  C8H4N2Br4,HCl,  and  the  nitrate,  OgH4K2Br4,HIS'Og, 
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crystallise  in  white  needles  and  melt  at  278 — 280°  and  313° 
respectively. 

In  order  to  determine  whether  the  bromine  in  the  preceding  deriv¬ 
atives  is  really  contained  in  the  benzene  ring,  the  phthalones  and 
benzylidene  derivatives  were  prepared  from  4  : 6-dibromo-2-methyl- 
benziminoazole  and  tetrabromo-2-methylbenziminoazole,  and  these 
compounds  were  again  oxidised  to  dibromo-  and  tetrabromo-benzimino- 
azole. 

The  phthalone  of  4  :  Q-dibrorno-2-methylbenziminoazole, 

C8H2Br2<^“>C-CH<°°>C6H4, 

prepared  by  heating  a  mixture  of  methyldibromobenziminoazole  and 
phthalic  anhydride  at  250°,  crystallises  in  microscopic,  orange-yellow 
needles  and  small  plates,  does  not  melt  below  370°,  and  is  insoluble  in 
most  organic  solvents ;  it  forms  a  reddish  solution  in  concentrated 
sulphuric  acid  and  is  precipitated  in  yellow  flakes  on  the  addition  of 
water.  The phthalone  of  tetrabromo~2-methylbenziminoazole, 

CaHBr4<^>C-CH<^°>C,,H4> 

melts  and  becomes  black  at  about  270°  and  resembles  the  preceding  com¬ 
pound.  2-Benzyl  idene~k  :  6- dibromo-2-benzylidenemethylbenziminoazole , 

C6H2Br2<^^>C'CH!CHPh,  prepared  by  heating  dibromomethyl- 

benziminoazole  with'  benzaldehyde  at  200°,  crystallises  from  alcohol  in 
pale  yellow  needles  containing  |H20,  melts  at  182 — 186°,  is  soluble  in 
alcohol  or  ether  but  insoluble  in  water,  and  on  oxidation  with  potass¬ 
ium  permanganate  yields  4  :  6 -dibromobenziminoazole, 
C„H2Br2<HH>CHi 

which  crystallises  in  white  plates  containing  H20,  melts  at  225°, 
and  is  soluble  in  alcohol,  very  sparingly  so  in  ether,  and  insoluble  in 
water.  Tetrabroino-2-benzylidenemethylbenziminoazole, 

C6Br4<^™>C-CH:CHPh, 


forms  small,  pale  yellow  plates,  crystallises  with  H20,  melts  at 
S40 — 246°,  and  is  rather  sparingly  soluble  in  alcohol  or  ether  and  in¬ 
soluble  in  water ;  on  oxidation  with  potassium  permanganate,  it  forms 

tetrabromobenziminoazole, 


-N  H- 


_N>C  H,  which  crystallises  in 

small,  pale  yellow  prisms,  melts  at  339°,  and  is  soluble  in  acetone, 
sparingly  so  in  alcohol,  still  less  soluble  in  ether,  and  insoluble  in 
water.  E.  W.  W. 


Naphthacrihydridine.  Richard  Mohlau  and  O.  Haase  ( Ber ., 
1902,  35,  4164 — 4172.  Compare  Morgan,  Trans.,  1898,  73,  536). — 
The  compound  described  by  Morgan  as  isonaphthacridine  is  shown  to 
have  the  double  molecular  formula  and  to  be  naphthacrihydridine , 
O  H  C  H 

CH^pr '-fr6  ~)NH,H<^p10TT6^CH2.  Although  the  molecular  weight 

cannot  be  determined  by  the  usual  methods,  its  characteristic  pro¬ 
perties  and  its  relationship  to  naphthacridine  support  the  constitution 
ascribed  to  it  by  the  authors.  It  melts  at  235 — 236°,  not  225 — 226°. 
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Methylene-fl-naphthylamine,  C10I17N!CH2,  obtained  by  the  action  of 
formaldehyde  solution  on  a  cold  acetic  acid  solution  of  /3-naphthyl- 
amine  and  precipitated  by  pouring  into  a  1  per  cent,  solution  of 
sodium  chloride,  melts  at  62 — 64°,  is  sparingly  soluble  in  alcohol  or 
ether,  but  readily  soluble  in  other  organic  solvents.  When  boiled 
with  mineral  acids,  it  is  hydrolysed  and  yields  formaldehyde.  It 
readily  undergoes  polymerisation  when  warmed  with  any  solvent ; 
the  product,  which  crystallises  in  colourless,  six-sided  plates,  melts  at 
203°  and  appears  to  be  identical  with  Morgan’s  dimethvlenediamino- 
dinaphthylmethane. 

Methylenedi-(5-naphthylamine,  CH2(NH-C10H7)2,  obtained  by  the 
action  of  aqueous  formaldehyde  on  a  hot  acetone  solution  of  ^-naphthyl- 
amine,  crystallises  from  alcohol  in  colourless  needles  melting  at  104°. 
It  dissolves  in  dilute  acids  and  in  most  organic  solvents  ;  its  ethereal 
solution  has  a  dark  blue  fluorescence  and  solutions  of  its  salts  have 
an  azure-blue  fluorescence.  J.  ,T.  S. 


Syntheses  with  Phenylazoimide.  Otto  Dimroth  ( Ber .,  1902, 
35,  4041 — 4060.  Compare  Abstr.,  1902,  i,  403). — As  in  the  case  of 
ethyl  acetoacetate,  phenylazoimide  is  able  to  condense  with  ethyl 
benzoylacetate,  ethyl  malonate,  ethyl  methylacetoacetate,  ethyl  acetate, 
ethyl  propionate,  ethyl  cyanoacetate,  and  benzyl  cyanide,  forming 
1:2:  3-triazole  derivatives. 

The  constitution  of  these  triazole  compounds  has  been  demonstrated  ; 
the  phenyltriazolonecarboxylic  acid  obtained  from  ethyl  malonate, 
when  boiled  with  hydrochloric  acid,  yields  the  anilide  of  chloroacetic 
acid,  nitrogen,  and  carbon  dioxide,  and  therefore  has  the  constitution 


NPh< 


CO' 


ch-co2h 


;  further,  hydroxyphenylmethyltriazole,  prepared 


from  ethyl  propionate,  is  oxidised  to  the  anilide  of  pyruvic  acid  and 

accordingly  has  the  constitution  NPh<T  .5,..  • 

6,7  C(OH).CMe 

[With  Eugen  Letsche.] — 1  :5- Diphenyl-1  :  2  :  3 -triazole-i-carboxylic 
y— N 

acid,  NPh<^  .  i  is  prepared  by  treating  ethyl  benzoylacetate 

CPh.O'COo-ti 

and  phenylazoimide  (mol.  proportions)  with  sodium  (1  mol.)  dissolved 
in  alcohol ;  it  crystallises  in  slender  needles  melting  at  164 — 165°; 
the  sodium  salt  crystallises  with  3'5H20  in  needles,  the  barium  salt 
with  5H20  in  small  needles,  and  the  insoluble  copper  salt  with  1’5H90 
in  pale  blue,  slender  needles ;  the  methyl  ester  forms  small  crystals 
melting  at  135 — 136°  and  the  ethyl  ester  long  needles  melting  at 

134 — 135°.  1 :  5-Diphenyl-\  :  2  :  3-triazole,  NPh<^  ,  is  prepared 

Oirh.  UH 

by  heating  the  corresponding  acid  at  170 — 175°;  it  crystallises  in 
small,  white  plates  melting  at  113 — 114°  and  has  feebly  basic  proper¬ 
ties,  yielding  a  hydrochloride  when  hydrogen  chloride  is  passed  into  a 
dry  ethereal  solution. 

[ W ith  Ernst  Eberhardt.  ] — Methyl  1  -phenyl-5  triazolone-i-ccirboxylate, 

js;— ^ 

EJPh\«„  1TT  ~~  ,  is  obtained  as  the  sodium  derivative  by  mixing 

COCH*C02Me  J  e 

l  2 
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mol.  proportions  of  phenylazoimide  and  methyl  sodiomalonate  in  methyl 
alcoholic  solution  ;  the  ester  is  obtained  from  the  sodium  derivative 
by  treating  its  aqueous  solution  with  fuming  hydrochloric  acid ;  it 
crystallises  in  yellow  prisms  or  rhombohedra  melting  at  82 — 83° 
and  is  insoluble  in  dilute  sodium  hydroxide.  When  suspended  in,  or 
heated  with,  aqueous  sodium  hydroxide,  it  is  converted  into  the  enolic 
form,  methyl  5 -hydroxy -\-phenyl-\  :  2  :  3-triazole-i-carboxylate, 

NPh<'N"  ^ 

^C(0H):C-C02Me’ 

which  can  be  prepared  by  cautious  addition  of  hydrochloric  acid  to  the 
pure  sodium  salt ;  the  latter  is  obtained  by  treating  the  above  ketonic 
compound  with  the  calculated  quantity  of  sodium  dissolved  in  methyl 
alcohol ;  this  salt  dissolves  with  a  neutral  reaction  in  water ;  the  enolic 
ester  crystallises  in  small  crystals  with  H20  and,  when  anhydrous, 
melts  at  72 — 73°;  it  has  an  acid  reaction  and  can  be  titrated  in  the 
presence  of  phenolphthalein  ;  in  alcoholic  solution  it  gives,  with  ferric 
chloride,  a  brownish-red  coloration,  whereas  the  ketonic  form  gives 
none.  When  the  enolic  ester  is  boiled  with  water  or  in  solution  in 
organic  solvents,  it  is  very  largely,  but  not  completely,  transformed 
into  the  ketonic  ester ;  when  an  alcoholic  solution  of  the  latter  is 
boiled,  it  is  changed,  to  a  certain  extent,  into  the  enolic  form. 

N— N 

Ethyl  1  -phenyl-5-triazolone-i-carboxylate,  NPh<\  I  pre- 

CO*U±i*L(J2liit 

pared  from  ethyl  malonate,  crystallises  in  yellowish,  prismatic  needles 
melting  at  73 — 74°  and  insoluble  in  sodium  hydroxide;  when  treated 
with  sodium  ethoxide,  it  is  converted  into  the  sodium  salt  of  the  enolic 
ester ;  the  latter  forms  white  needles,  is  soluble  in  alkalis,  and  gives  a 
coloration  with  ferric  chloride.  l-Phenyl-5-triazolone-i-carboxylic  acid 
is  prepared  by  hydrolysing  either  the  ketonic  or  enolic  esters  with 
sodium  hydroxide ;  it  crystallises  in  yellow  needles  melting  and 
decomposing  at  111 — 112°;  when  boiled  with  water,  the  acid  decom¬ 
poses  with  evolution  of  carbon  dioxide ;  it  is  converted  into  the  anilide 
of  chloroacetic  acid  on  boiling  with  fuming  hydrochloric  acid.  The 
enolic  form,  5-hydroxy-\-phenyl-\  :  2 :  3-triazole-i-carboxylic  acid,  is 
obtained  from  the  disodium  salt  by  cautious  treatment  with  fuming 
hydrochloric  acid  ;  it  crystallises  with  H20  in  white  leaflets  meltiDg 
at  82 — 83° ;  it  gives  a  brownish-red  coloration  with  ferric  chloride 
and  is  dibasic  when  titrated  in  the  presence  of  phenolphthalein ;  it  is 
converted  into  the  ketonic-acid  by  dissolving  in  petroleum.  The  di¬ 
potassium  salt,  C9H503N3K2,2H20,  crystallises  in  white  needles  soften¬ 
ing  at  105°;  the  monopotassium  salt,  obtained  from  the  preceding 
salt,  is  a  crystalline  powder  which  is  acid  to  litmus  and  phenol¬ 
phthalein. 

5-Hydroxy- 1  -phenyl- 1  :  2  :  3-triazole,  NPh^^.Q^. ^ prepared  by 

lieatiDg  the  enolic  acid  in  aqueous  solution,  is  a  crystalline  powder 
melting  at  118 — 119°  and  gives  a  brownish-red  coloration  with  ferric 
chloride ;  it  is  also  obtained  by  the  action  of  phenylazoimide  on  ethyl 
acetate. 

[With  Eugen  Letsche.] — Phenylazoimide  and  ethyl  methylaeeto- 
acetate  react  violently  in  the  presence  of  sodium  ethoxide,  giving, 
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with  the  elimination  of  ethyl  acetate,  5-hydroxy-\-phenyl-i-methyl- 
1:2:  3-triazole,  which  forms  white  needles  decomposing  at  133 — 134°, 
is  soluble  in  alkalis,  and  gives  a  coloration  with  ferric  chloride.  The 
sodium  salt  crystallises  with  2H20  in  needles  and  the  potassium  salt 
in  leaflets.  This  triazole  also  has  basic  properties  and  forms  a  hydro¬ 
chloride  which  crystallises  in  needles  with  H20,  melting  at  138 — 139°; 
the  anhydrous  hydrochloride  forms  large  plates.  On  oxidation,  this 
triazole  yields  the  anilide  of  pyruvic  acid.  With  phenylazoimide, 
ethyl  methylmalonate  or  ethyl  propionate  also  gives  this  triazole. 

[With  G.  Werner.] — Phenylazoimide  and  benzyl  cyanide  condense 
in  the  presence  of  sodium  ethoxide,  forming  b-amino-\  :  4 -diplienyl- 


N= 


:N 

i 


1:2:3 -triazole,  NPh<C."’  TTT  ,  which  forms  white  crystals 

C(iSH2).CPh 

melting  at  169°;  it  is  a  weak  base  and  yields  a  crystalline  hydro¬ 
chloride ;  the  acetyl  derivative  forms  prismatic  crystals  melting  at 
172°;  the  benzylidene  compound  forms  small,  yellow  leaflets  melting 
at  175°. 


Ethyl  cyanoacetate  and  phenylazoimide  give  ethyl  5-amino-l-phenyl- 

1:2:  3-triazole-i-carboxylate,  NPh<T  i  ,  which  crystal- 

*  C(NH2):C-C02Et  J 

lises  in  white  needles  melting  at  122°;  the  acetyl  derivative  crystal¬ 
lises  in  leaflets  melting  at  81°.  5-Amino-\-phenyl-l  :  2  :  3-triazole- 
A-carboxylic  acid  is  obtained  by  hydrolysing  the  ester  with  alcoholic 
potassium  hydroxide;  it  forms  small  crystals  melting  at  142°;  the 
potassium  salt  crystallises  in  needles.  5 -Amino- 1  -phenyl- 1  :  2  :  3- tri¬ 
azole  is  obtained  by  heating  the  acid  a  few  degrees  above  its  melting 
point;  it  forms  crystals  melting  at  139°.  K.  J.  P.  0. 


Ring  Condensations  of  the  Esters  of  Uramido-  and  Semi- 
carbazino- Acids  with  Sodium  Ethoxide.  James  R.  Bailey 
[and,  in  part,  C.  P.  Norby,  S.  F.  Acree,  and  M.  B.  Wesson]  ( Amer . 
Chem.  J.,  1902,  28,  386 — 403). — The  amide  of  hydantoic  acid  melts 
and  decomposes  at  204°.  The  nitrile  may  be  prepared  by  the  action 
of  potassium  cyanate  on  the  hydrochloride  of  glycine  nitrile ;  it 
crystallises  in  prisms  and  melts  at  139°. 

Ethyl  lacturamidate,  NH2*C0,NH,CHMe*C02Et,  obtained  by  the 
action  of  potassium  cyanate  on  the  hydrochloride  of  ethyl  hydantoate, 
crystallises  from  benzene  in  slender  needles,  melts  at  100°,  and 
is  readily  soluble  in  water,  chloroform,  or  alcohol.  When  sodium 
ethoxide  is  added  to  an  alcoholic  solution  of  this  substance,  the  sodium 
derivative  of  lactylcarbamide  is  produced  ;  lactylcarbamide,  when  crys¬ 
tallised  from  a  mixture  of  alcohol  and  ether,  melts  at  148°. 

Ethyl  y-phenylhydantoate,  NHPh*G0'NH*CH2,C02Et,  prepared  by 
the  action  of  phenylcarbimide  on  the  hydrochloride  of  the  ethyl  ester 
of  glycine,  crystallises  in  slender  needles  and  melts  at  108 — 109°;  it 
reacts  with  sodium  ethoxide  with  formation  of  y-phenylhydantoin. 
y-Phenylhydantoic  acid,  obtained  by  boiling  y-phenylhydantoin  with 
solution  of  barium  hydroxide,  crystallises  in  slender  needles  and 
melts  and  decomposes  at  197°. 

Propyl  semicarbazinopropionate  (propyl  carbonamidohydrazopropion- 
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ate),  prepared  by  the  action  of  propyl  alcohol  and  hydrochloric  acid 
on  the  nitrile  (Thiele  and  Bailey,  Abstr.,  1899,  i,  169),  melts  at  89° 
and  is  converted  by  potassium  permanganate  into  the  semicarbazone  of 
propyl  pyruvate,  NH2'C0,lSlH*N'.CMe‘C02Pr,  melting  at  178°.  Methyl 
semicarbazino'pro'pionate  crystallises  from  benzene  in  slender  prisms, 
melts  at  100°,  and  is  converted  by  potassium  permanganate  into  a 
semicarbazone,  C^HjjOgNg,  which  melts  and  decomposes  at  208°. 

3  :  5-Dihydroxy-6-methyl-l  :  6-dihydro-l  :  2  :  4-triazine, 

nh<n=c(°h)>n 

(Abstr.,  1899,  i,  169),  is  obtained  by  the  condensation  of  ethyl  semi- 
carbazinopropionate,  which  may  be  effected  by  the  action  of  mineral 
acids,  of  heat,  of  alcoholic  potassium  hydroxide,  or  of  sodium  ethoxide 
on  it  ;  the  sodium  salt  was  prepared  and  analysed.  When  the  tri- 
azine  is  boiled  with  barium  hydroxide  solution,  it  is  converted  into 
semicarbazinopropionitrile.  The  corresponding  1-benzoyl triazine,  ob¬ 
tained  by  the  action  of  sodium  ethoxide  on  ethyl  benzoylsemicar bazino- 
propionate,  melts  at  201°,  solidifies  at  about  180°,  and  then  melts  at 
210°  •  it  crystallises  from  hot  alcohol  in  short,  microscopic  prisms; 
when  heated  with  solution  of  potassium  hydroxide,  it  is  converted 
into  3-hydroxy-5  phenyltriazole-l-propionic  acid  (Bailey  and  Acree, 
Abstr.,  1900,  i,  528). 

Semicarbazinoisobutyric  acid,  NH2,C0,NH*NH,CMe2*C02H,  pre¬ 
pared  by  boiling  semicarbazinobutyramide  with  barium  hydroxide, 
crystallises  in  cubes  and  melts  and  decomposes  at  194°;  the  methyl 
and  ethyl  esters  melt  at  106’5°  and  97°  respectively. 

3  :  5-Dihydroxy-Q-dimethyl-\  :  b-dihydro-1  :  2  :  4 -triazine, 
<N==C(OH)> 

1N  ^CMe2-C(OH)^iN  ’ 

obtained  by  the  action  of  sodium  ethoxide  on  ethyl  semiearbazino- 
fsobutyrate,  crystallises  from  alcohol  in  thin  plates  and  melts  at  230°. 

E.  G. 


Action  of  Hydrazine  on  Thiamines.  Alfred  Junghahn  aod 
J.  Bunimowicz  ( Ber .,  1902,  35,  3932 — 3940.  Compare  Abstr.,  1898, 
i,  337). — Thio-/?-naphthoamide  is  converted  by  hydrazine  hydrate  into 
the  /3-dinaphthyldihydrotetrazine  previously  described  by  Pinner. 
Thio-a-naphthoamide  yields  a  very  small  amount  of  a  substance  which 
is  probably  the  corresponding  dihydrotetrazine  derivative,  and  yields  a 
red  oxidation  product  melting  at  185°. 

ra-Aminothiobenzamide  is  best  prepared  by  reducing  »i-nitrobenzo- 
nitrile  with  ammonium  sulphide  and  heating  the  resulting  oil  with 
alcoholic  ammonium  sulphide  at  100°  under  pressure  ;  it  crystallises  in 
pale  yellow  plates  melting  at  139°.  Hydrazine  hydrate  converts  it 
into  a  mixture  of  substances;  one  of  these  contains  sulphur,  crystal¬ 
lises  in  pale  yellow  needles  melting  at  239 — 240°,  and  forms  a  crystal¬ 
line  hydrochloride.  This  is  probably  produced  by  the  action  of  the 
hydrogen  sulphide  generated  in  the  reaction  on  the  diaminodibenzenyl- 
hydrazidine  which  is  the  first  product,  and  possibly  has  the  constitu- 

tion  NH2'CGH4-C<^Sp>C-06H,-NH2. 
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Di-m-aminodiphenyldihydrotetrazine, 

nh2-c6h4-c<£^£>c-c6h4-nh2, 

is  also  formed  in  the  foregoing  reaction,  and  crystallises  in  yellow 
needles  melting  at  179 — 190°.  Oxidation  converts  it  into  di-m-amino- 
diphenyltetrazine,  which  is  also  formed  in  small  amount  along  with  the 
dihydro-compound,  and  crystallises  in  red  needles  melting  at 
266 — 267°.  The  nitrate  crystallises  with  3H20  in  reddish  needles, 
the  sulphate  forms  red  plates,  and  the  hydrochloride  needles.  Diacetyl- 
m-diaminodiphenyltetrazine  crystallises  in  slender,  violet  needles  melting 
at  295°. 

p -Aminophenylthioacetamide  is  prepared  by  the  reduction  of  p-nitro- 
benzyl  cyanide  with  ammonium  sulphide  and  forms  light  yellow 
crystals  melting  at  173°.  Hydrazine  hydrate  converts  it  into  <2i-p- 
aminodibenzyldihydrotetrazine,  which  crystallises  in  colourless  needles 
melting  at  212°.  Ferric  chloride  oxidises  it  to  di-p-aminodibenzyltetr- 
azine,  C16H]6N6,  which  crystallises  in  lustrous,  red  plates  melting  at 
166°,  the  diacetyl  compound  forms  violet  needles  melting  at  205°. 
When  di-jo-aminodibenzyldihydrotetrazine  is  diazotised,  oxidation 
occurs  and  a  diazo-compound  of  the  tetrazine  base  is  formed,  which 
unites  with  /3-naphthol  forming  an  amorphous,  red  azo-compound,  which 
can  be  recrystallised  from  acetic  acid  and  decomposes  at  about  200°.  A 
compound  containing  sulphur  is  also  formed  in  the  reaction  between 
hydrazine  hydrate  and  aminothioacetamide,  and,  by  analogy  with  the 
derivative  of  aminothiobenzamide,  probably  has  the  constitution 

NH2-C6H4-GH2<~^”>C-CH2-C6H4-NH2;  it  crystallises  in  light 

yellow  prisms  melting  at  148°.  A.  H. 

Action  of  Zinc  Ethyl  on  Diazobenzene  Chloride.  Eugen 
Bamberger  and  Mich.  Tichvinsky  ( Ber .,  1902,  35,  4179 — 4190). — 
Phenyl-a/?-diethylhydrazine,  aa-phenylethylhydrazine,  and  8  diethyl- 
benzidine  are  the  chief  products  obtained  when  finely  divided  diazo¬ 
benzene  chloride,  moistened  with  ether,  is  added  gradually  to  a 
solution  of  zinc  ethyl  in  dry  ether  cooled  to  15°. 

Phenyl-aj3-diethylhydrazine,  NEtPh'NHEt,  is  a  colourless  oil 
distilling  at  111 — 115°  under  12  mm.  pressure;  it  dissolves  readily  in 
most  organic  solvents,  is  only  sparingly  soluble  in  water,  and  reduces 
Fehling’s  solution.  Its  benzoyl  derivative,  NEtPh’HEtBz,  which  crys¬ 
tallises  from  ether  in  glistening  rhombohedra,  softens  at  58’5°,  melts 
at  59 — 60°,  and  cannot  be  readily  hydrolysed.  The  nitrosoamine, 
NEtPh'NEt’NO,  is  a  yellow  oil  very  sparingly  soluble  in  water,  and, 
on  reduction  with  zinc  dust  and  acetic  acid,  yields  a  phenyldiethyl- 
triazan,  NEtPh’NEt'NHg  (?),  the  oxalate  of  which  melts  at 
113'5 — 114’50  (corr.).  When  phenyldiethylhydrazine  is  reduced  with 
sodium  and  alcohol,  it  is  converted  into  ethylaniline  and  ethylamine. 
aa-Phenylethylhydrazine  was  isolated  in  the  form  of  its  benzoyl  deri¬ 
vative  melting  at  167 — 168°  and  moderately  soluble  in  light  petroleum  ; 
the  same  benzoyl  derivative  is  obtained  when  phenylethylnitrosoamine 
is  reduced  and  the  reduction  product  benzoylated. 

s -Diethylbenzidine,  NHEt'CgH^CgH^NHEt,  crystallises  from  light 
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petroleum  or  from  alcohol  in  colourless  plates  melting  at  115*5 — 116° 
to  a  turbid  liquid  which  becomes  clear  at  120°.  The  crystals  obtained 
from  light  petroleum,  when  dried  on  a  porous  plate,  gradually  assume  a 
pale  greenish-blue  colour.  An  alcoholic  solution  of  the  base  gives  a 
deep  green  coloration  with  ferric  chloride.  The  nitrosoamine, 
C2H8(HEt*NO)2,  crystallises  in  straw-yellow,  glistening  plates  and  melts 
at  162*5 — 163*5°.  The  diacetyl  derivative  melts  at  166*5 — 167*5,  the 
dibenzoyl  derivative  at  184*5 — 185*5°,  and  is  readily  soluble  in  alcohol. 
When  heated  with  concentrated  hydrochloric  acid  at  250 — 260°  for 
9  hours,  the  base  is  converted  into  benzidine  and  ethyl  chloride.  On 
repeating  P.  W.  Hofmann’s  synthesis  of  .s-diethylbenzidine,  the 
authors  obtained  a  base  identical  with  the  one  described  above, 
melting  at  116 — 120°  and  not  at  65°  ( Annalen ,  1860,  115,  365). 

J.  J.  S. 

Replacement  of  the  Diazo-  by  the  Amino-group.  Leonhard 
Wacker  (Ber.,  1902,  35,  3920 — 3928.  Compare  Abstr.,  1902,  i,  698). 
— The  diazotised  heteronuclear  diaminoanthraquinones  react  with  am¬ 
monium  and  hydroxylamine  salts  in  a  similar  manner  to  the  monoamino- 
derivatives,  the  change  occurring  partly  in  one  nucleus  and  partly  in 
both,  and  the  product  consisting  of  a  mixture  of  the  resulting  sub¬ 
stances. 

1-Aminoanthraquinone  is  prepared  by  reducing  the  nitro-compound 
with  dextrose  and  alcoholic  aqueous  potash  ;  the  corresponding  diazo¬ 
compound  is  converted  by  ammonium  carbonate  into  anthraquinone- 
diazoamide,  which  is  reconverted  into  the  original  amino-compound  by 
boiling  with  dilute  sulphuric  acid.  Hydroxylamine  hydrochloride  also 
reacts  with  the  diazo-solution,  forming  the  brownish-red  anthraquinone- 
diazohydroxy amide,  CuH702'N!N,NH*0H,  and  this  is  converted  by 
sulphuric  acid  into  1  :  i-aminohydroxyanthraquinone,  which  forms  a 
reddish-violet  powder  melting  at  207 — 208°.  The  diazo-derivative  of 
this  substance  is  converted  by  boiling  with  an  alkali  into  monohydroxy- 
anthraquinone,  but  if  it  is  first  combined  with  dimethylamine  and 
the  resulting  compound  heated  with  sulphuric  acid,  quinizarin  is 
produced,  the  constitution  of  the  1  :  4-aminohydroxy-compound  being 
thus  established.  The  same  compound  can  be  obtained  by  the  action 
of  hydrazine  on  the  diazo-compound.  With  ammonium  chloride, 
1 :  5-bisdiazoanthraquinone  yields  a  substance  which  forms  crystals 
having  a  bronze  lustre  and  yielding  a  reddish-violet  aqueous  solution. 
When  this  compound  is  heated  with  sulphuric  acid  in  presence  of 
boric  acid,  it  yields  1  : 5-diaminoanthraquinone  together  with 
1  : 5-aminohydroxyanthraquinone,  whi<?h  crystallises  in  dark  red 
needles  melting  at  215 — 216°.  1  :  5-Diaminoanthraquinone  is  also  re¬ 

generated  when  1  :  5-bisdiazoanthraquinone  is  treated  with  methylamine 
and  the  resulting  yellow  compound  warmed  with  acetic  acid.  Di¬ 
methylamine,  on  the  other  hand,  yields  an  unstable  compound  which  is 
converted,  by  heating  with  sulphuric  acid  at  above  170°,  into  anthra- 
rufin.  Hydroxylamine  hydrochloride  yields,  with  the  bisdiazo-solution, 
a  bordeaux-red  precipitate  which  can  be  crystallised  from  water  and 
detonates  feebly  when  heated  ;  it  contains  chlorine,  but  its  exact  com¬ 
position  has  not  yet  been  ascertained.  When  heated  with  a  mixture  of 
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sulphuric  acid  and  boric  acid,  it  yields  a  dark  violet  powder  which  is 
probably  \-amino-\  :  5 -dihydroxyanthraquinone.  Ammonia  also  reacts 
with  1  :  8-bisdiazoanthraquinone,  forming  a  substance  which,  by  treat¬ 
ment  with  sulphuric  acid,  is  converted  into  1  :  8-diaminoanthraquinone 
and  1  :  8-aminohydroocyanthraquinone ;  the  latter  forms  a  reddish- 
brown  powder  melting  at  214 — 215°.  With  the  1  : 8-bisdiazo-solu- 
tion,  hydroxylamine  hydrochloride  also  yields  a  compound,  which  is 
converted  by  sulphuric  acid  into  a  dark  red  powder,  consisting  prob¬ 
ably  of  a  mixture  of  1 -amino-4  :  8 -dihydroxyanthraquinone  with  1 : 8-di- 
amino-4  :  5-dihydroxyanthraquinone.  A.  H. 

Limits  of  the  Formation  of  Diazoamino -compounds.  Some 
Azo  dyes.  Stefan  von  Niehentowski  [in  part  with  Cezar  Wich- 
rowski]  {Bull.  Acad.  Sci.  Cracow,  1902,  413 — 419.  Compare  Abstr., 
1893,  i,  201 ;  1897,  i,  340). — Generally  speaking, diazoamino-compounds 
are  most  readily  formed  from  amino-compounds  containing  Cl,  N02,  CN, 
&c.,  groups  ;  they  are  not  readily  obtained  from  the  naphthylamines, 
and  still  smaller  yields  of  diazoamino-compounds  are  obtained  from 
the  toluidines,  m-xylidine,  aminophenols,  and  amiuobenzoic  acids. 

2  :2  -Dichlorodiazoaminobenzene,  C6H4C1,N2*NH*C6H4C1,  crystallises 
in  golden-yellow  crystals,  softens  at  80°,  and  melts  at  90°.  o -Diazo- 
aminobenzoic  acid,  C02H'C6H4*N2‘NH‘C6H4'C02H,  forms  brownish- 
yellow  plates  and  melts  at  123°.  m -Toluene, azo- fi-naplitliol, 
C6H4Me-N2-O10H6-OH, 

crystallises  in  pale  red  needles,  melts  at  141°,  and  is  very  slightly 
soluble  in  alkalis,  as-m -Xyleneazo-fi-naphthol,  C6H3Me2,N2,C10H(.’OH, 
forms  red  needles,  melts  at  166°,  and  is  soluble  in  alcohol  or  ether, 
but  insoluble  in  water,  alkalis,  or  dilute  acids.  a-JVaphthaleneazo-(3- 
naphthol,  crystallises  in  violet-red  columns,  melts 

at  228 — 229°,  and  is  very  sparingly  soluble  in  alcohol  and  insoluble  in 
water,  alkalis,  or  dilute  acids.  o-Chlorobenzeneazo-fi-naphthol, 
C6H4C1-N2-C10U6-OH, 

forms  red  prisms,  melts  at  163°,  and  is  insoluble  in  water,  alkalis,  or 
dilute  acids.  m-Chlorobenzeneazo-/3-naphthol  forms  red  leaflets  and 
melts  at  158°.  o  -  Hydroxy  ben  zeneazo-/3-napht  hoi, 
OH-C6H4-N2-C10H6-OH, 

crystallises  from  ethyl  acetate  in  dark  violet  crystals,  melts  at  193°, 
and  is  soluble  in  dilute  solutions  of  alkali  hydroxides,  p-j Uydroxy- 
benzeneazo- fi-napkthol  forms  red  crystals,  melts  at  194°  and  resembles 
the  preceding  compound  in  regard  to  solubility.  fi-Naphthol-o-azo- 
benzoic  acid,  OH,C10H6*N2,C6H4'CO2H,  forms  brick-red  needles,  melts 
at  268°,  and  is  soluble  in  alcohol,  but  only  slightly  so  in  alkalis. 
fi-Naphthol-m-azobenzoic  acid  separates  in  pale  red  needles,  melts  at 
243°,  and  is  very  similar  to  the  ortho-compound.  fi-Naphthol~p-azo- 
benzoic  acid  crystallises  in  red  needles,  melts  and  decomposes  at  301°, 
and  is  very  sparingly  soluble  in  most  organic  solvents,  but  more  so 
in  alkali  hydroxides.  j3-Naphthol-va-azobenzonitrile, 
OH*C10H6-N2-C6H4-CN, 

forms  small,  orange-red  crystals,  melts  at  186°,  and  is  very  readily 
soluble  in  acetone  and  somewhat  less  so  in  alcohol  or  ether.  (3-j\Taphthol - 
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p -azobenzonitrile  crystallises  in  small,  blood-red  prisms,  melts  at  236°, 
and  is  sparingly  soluble  in  organic  solvents.  4-Amino-2  : 3'-dichloro - 
azobenzene,  C6H4C1*N’2,06H3C1*NH2,  crystallises  in  golden-yellow 
needles  and  melts  at  127°;  the  hydrochloride,  C12H9NgCl2,HCl,  crys¬ 
tallises  in  small,  violet  crystals.  4-Acetylamino-2  :  3 ' -dichloroazo- 
benzene,  C(5H4C1*N2,06H3C1‘NHAc,  separates  from  dilute  alcohol  as  a 
yellowish-brown,  crystalline  mass,  melts  at  about  165°,  and  is  insoluble 
in  water.  2  :  3' -Dichloroazobenzene-4-azo-fi-naphthol , 
C6H4CHSr2-C6H3Cl*N2-C10H6-OH, 

forms  scarlet-red,  microscopic  crystals,  melts  at  226°,  and  is  very 
sparingly  soluble  in  organic  solvents  with  the  exception  of  glacial 
acetic  acid  and  toluene.  4- Amino-3  :2'-dichloroazobenzene, 
CflH4Cl-N2-CeH3Cl-NHa  (?), 

crystallises  in  yellow  needles,  melts  at  113°,  and  combines  with 
/3-naphthol  to  form  a  dark  red  diazo-compound  which  melts  at  226°. 

The  preceding  substances  are  soluble  in  organic  solvents  except 
where  otherwise  stated. 

The  last-named  compound,  of  which  only  a  small  quantity  was  ob¬ 
tained,  may  possibly  be  identical  with  4-amino-2  : 3'-dichloroazo- 
benzene.  Whilst  3  :  S'-dichlorodiazoaminobenzene  reacts  readily  with 
»n-chloroaniline  hydrochloride  to  form  4-amino-2  :  3'-dichloroazobenzene, 
2  :  2'-dichlorodiazoaminobenzene  gives  only  2  per  cent,  of  the  theoretical 
yield  of  an  isomeric  dichloroaminoazo-compound,  and  thus,  in  this  par¬ 
ticular,  closely  resembles  the  4  :  4'-derivative,  which  is  incapable  of 
reacting  with  m-chloroaniline  hydrochloride.  E.  W.  W. 

Indulines  of  the  Aminoazobenzene  Fusion.  Otto  Fischer 
and  Eduard  Hepp  [Zeit.  Farb.  Text.  Ghem.,  1902,  i,  457 — 459). — The 
following  substances  have  hitherto  been  isolated  from  the  aminoazo¬ 
benzene  fusion  :  azophenine,  anilinophenosafranine,  anilinomauveine, 
phenylanilinomauveine,  ^-pbenylenediamine,  di-jp-aminodiphenylamine, 
and  a  small  amount  of  diphenylfluorindene.  Anilinophenosafranine, 
when  treated  with  excess  of  mineral  acids,  yields  a  mixture  of  normal 
and  acid  salts  which  are  not  readily  separated  by  crystallisation  ;  pure 
specimens  of  the  normal  salts  are  most  conveniently  obtained  by  the 
use  of  the  calculated  quantities  of  the  acids.  When  diazotised,  this 
base  gives  rise  to  anilinoaposafranine,  C24H18N4. 

The  blue  induline  colouring  matters  are  probably  ^-quinone  deriv¬ 
atives,  and  it  is  quite  likely  that  certain  safranine  derivatives  are 
also  capable  of  behaving,  not  only  as  o-quinone  compounds,  but  also 
as  derivatives  of  ^-quinone.  This  view  is  supported  by  the  fact  that 
several  safranine  derivatives  have  been  found  to  give  oximes ; 
aposafranine,  for  example,  condenses  with  hydroxylamine  when  this 
reagent  is  present  in  excess.  G.  T.  M. 

Dynamical  Experiments  on  the  Formation  of  Azo-dyes. 
V.  Heinrich  Goldschmidt  and  Hans  Keller  ( Ber .,  1902,  35, 
3534 — 3549.  Compare  Abstr.,  1897,  i,  279;  1898,  ii,  20 ;  1899,  ii, 
276  ;  and  1900,  i,  367). — This  part  of  the  work  is  an  examination  of 
the  influence  of  substituents  on  the  rate  of  coupling  of  various  tertiary 
amines  with  m-  and  jo-diazobenzenesulphonic  acids.  The  amines  used 
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were  dimethyl-and  dipropyl-anilines,  dimethyl-  and  diethyl -m-toluidines, 
and  dimethyl-  and  diethyl-m-chloroanilines. 

Dip  ropy  laniline,  obtained  by  heating  aniline  hydrobromide  with 
propyl  alcohol  for  eight  hours  in  a  sealed  tube  at  145 — 150°,  boils  at 
238°.  Dip’opylaminoazobenzene-'p-sulphonic  acid  crystallises  with  H20 
in  red,  microscopic,  six-sided  plates,  and  forms  a  crystalline,  mono- 
hydrated  barium,  salt.  Dimethyl-m-chloroaminoazobenzene-psulphonic 
acid  crystallises  from  water  in  small,  ruby-red  needles,  decomposes 
when  heated,  and  forms  a  yellow,  crystalline  barium  salt  with  3H20. 
Diethyl-m-chloroaminoazobenzene-^-sulphonic  acid  crystallises  with 
2H20  in  ruby-red  needles,  and  forms  easily  soluble  alkali  salts  and  a 
barium  salt,  with  1|H20,  which  crystallises  in  long,  yellow  needles. 
The  majority  of  these  tertiary  bases  are  so  weak  that  they  require 
more  than  the  equivalent  quantity  of  dilute  hydrochloric  acid  for 
solution.  The  methods  employed  were  exactly  similar  to  those  pre¬ 
viously  described  ( loc .  cit.).  Comparisons  of  the  velocity  of  formation 
of  the  azo-compounds  between  dimethyl-,  diethyl-,  and  dipropyl-aniline 
show  that  the  replacement  of  methyl  by  ethyl  lowers,  and  that  of  ethyl 
by  propyl  increases,  the  velocity.  The  m-toluidine  bases  couple  very 
rapidly  and  the  bases  containing  chlorine  more  slowly  than  the  corre¬ 
sponding  unsubstituted  compounds.  The  paper  also  includes  a  dis¬ 
cussion  of  the  hydrolytic  constants  of  the  various  tertiary  amines 
used.  It.  H.  P. 

The  Iodation  of  Proteids.  II.  C.  H.  L.  Schmidt  ( Zeit . 
physiol.  Chem.,  1902,  30,  343 — 390.  Compare  Abstr.,  1902,  i,  251 
and  732  ;  ii,  627). — The  following  products,  namely,  hydrogen  iodide, 
iodoform,  carbon  dioxide,  formic  and  acetic  acids,  ammonium  iodide 
and  iodate,  and  probably  />-iodoeatechol,  have  been  proved  to  be 
formed  during  the  iodation  of  coagulated  and  non-coagulated  albumin, 
albumin  from  yolk  of  egg,  vitellin,  and  casein. 

These  compounds  are  regarded  as  being  produced  by  the  action  of 
iodine  on  tyrosine  obtained  by  the  decomposition  of  the  proteid,  and 
the  relative  amounts  of  certain  of  the  products  support  this  conclusion. 

In  each  case,  the  amounts  of  hydrogen  iodide  produced  at  100°  and 
at  blood  heat  were  determined.  The  amounts  of  some  of  the  other 
products  formed  have  also  been  determined. 

The  estimation  of  the  iodoform  was  effected  by  (a)  titration  with 
A/ 20  thiosulphate  for  the  free  iodine,  ( b )  titration  with  A/10  silver 
nitrate  to  give  the  total  free  iodine  and  iodine  as  iodide,  (c)  titration 
with  A/ 10  silver  nitrate  after  reduction  with  zinc  dust  free  from 
chloride  to  give  the  total  iodine  (free  +  HI  +  CHI3). 

For  the  detection  of  acetic  and  formic  acids,  the  mixture  was 
shaken  with  mercury  to  remove  iodine  and  iodoform,  the  iodide  then 
oxidised  with  very  dilute  iodic  acid  solution  and  hydrochloric  acid,  and 
the  iodine  removed  by  mercury,  the  solution  finally  being  neutralised 
with  sodium  carbonate  and  evaporated.  J.  J.  S. 

The  “Gold  Number”  of  Proteids.  Friedrich  N.  Schulz  and 
Bichard  Zsigmondy  (Beitr.  chem.  Physiol.  Path.,  1902,  3,  137 — 160). 
— The  capacity  of  colloidal  solutions  to  protect  a  colloidal  solution  of 
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gold  against  the  precipitating  action  of  an  estimated  quantity  of  sodium 
chloride  is  expressed  as  the  gold  number,  this  being  defined  precisely  as 
the  number  of  milligrams  of  colloidal  solution  which  protects  10  c.c. 
of  gold  solution  against  the  action  of  a  10  per  cent,  solution  of  sodium 
chloride,  The  present  experiments  relate  to  the  gold  numbers  of  the 
proteid  of  egg-white ;  these  are  globulin,  0‘02  to  0'05 ;  ovomucoid, 
0-04  to  0-08 ;  crystallised  albumin,  2  to  8  ;  a  mixture  of  ovomucoid 
and  amorphous  albumin,  0-03  to  0‘06 ;  fresh  white  of  egg,  0  08  to 
0‘15 ;  albuminates,  001  to  0*04.  The  high  number  for  crystalline 
egg-albumin  is  very  noticeable  ;  it  is  difficult  to  separate  this  substance 
from  impurities,  and  the  gold  number  affords  a  convenient  means  of 
gauging  its  purity.  W.  D.  H. 

The  Precipitate  Produced  by  adding  Rennin  to  Solutions  of 
Albumose.  Maria  Lawroff  and  Sergei  Salaskin  (Zeit.  physiol. 
Chem.,  1902,  30,  277 — 291). — All  varieties  of  albumose  in  solutions  of 
Witte’s  peptone  are  precipitated  by  the  rennin  action  of  gastric  juice. 
There  is,  however,  no  ground  for  regarding  this  as  evidence  of  the  syn¬ 
thesis  of  more  complex  proteids,  or  ‘regeneration  of  albumin.’  The 
precipitate  formed  consists  of  substances  with  the  character  of  al- 
bumoses.  These  substances  are,  however,  not  quite  the  same  as  Kiihne’s 
anti-albumid.  They  are  digested  by  gastric  juice  and  by  intestinal  juice  ; 
when  subjected  to  pancreatic  digestion,  they  yield  leucine  and  tyrosine. 
The  precipitates  formed  by  the  action  of  pancreatic  and  intestinal  juices 
are  very  like  anti-albumid.  The  name  plastein  is  deprecated,  and  that 
of  lab-albumose  suggested.  Pawloff’s  view  that  the  peptic  and  rennin 
actions  are  due  to  the  same  ferment  is  supported.  W.  D.  H. 

Hydrolysis  of  Oxyhaemoglobin  by  the  Aid  of  Hydrochloric 
Acid.  Emil  Fischer  and  Emil  Abderhalden  (Zeit.  physiol.  Chem., 
1902,  36,  268 — 276.  Compare  Proscher,  Abstr.,  1899,  i,  653). — 
Crystallised  oxyhaemoglobin  obtained  by  Zinnoffsky’s  method  (Abstr., 
1886,  165)  has  been  hydrolysed  by  concentrated  hydrochloric  acids 
and  the  resulting  amino-acids  separated  by  the  distillation  of  their 
esters.  By  this  means,  alanine,  2'99  ;  leucine,  20-88  ;  aspartic  acid,  3‘43  ; 
glutamic  acid,  1T1  ;  phenylalanine,  3  53;  and  a-pyrrolidinecarboxylic 
acid,  1‘52  per  cent,  (calculated  on  the  globin),  have  been  obtained  in  a 
pure  form.  The  absence  of  glycine  has  also  been  demonstrated  and 
Proscher  has  already  proved  the  presence  of  tyrosine.  J.  J.  S. 

Pectic  Fermentation.  Goyaud  ( Gompt .  rend.,  1902,  135, 
537 — 538). — The  formation  of  pectic  acid  from  pectin  by  the  action 
of  pectase  is  independent  of  the  presence  or  absence  of  calcium  salts. 
Gelatinisation  takes  place  even  after  all  the  calcium  salts  have  been 
removed  from  the  vegetable  juice  under  examination,  by  precipitation 
with  potassium  oxalate.  C.  H.  B. 
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Compounds  of  Aluminium  Bromide  with  Bromine,  Ethyl 
Bromide,  and  Carbon  Disulphide.  Wladimir  A.  Plotnikoff 
(J.  Puss.  Phys.  Chem.  Soc.,  1902,  34,  697 — 706.  Compare  Abstr., 
1899,  i,  470  ;  1900,  i,  323  ;  1901,  ii,  316;  1902,  ii,  21  and  639).— 
When  dissolved  in  ethyl  bromide,  the  compounds  of  the  compositions 
AlBr3,Br4,CS2  and  2AlBr3,Br4,CS2,  previously  described  by  the 
author  ( loc .  cit.),  give  rise  to  a  new  compound  of  the  formula 
AlBr3,Br2,EtBr,CS2,  which  separates  in  pale  yellow  crystals  melting 
at  69 — 71°.  It  is  slowly  decomposed  by  water  according  to  the  equa¬ 
tion  :  2(AlBr3,Br2,EtBr,CS2)  +  aq.  =  2AlBr3,  aq.  +  CBr2(SEt)2  +  CS2Br4. 
The  ethyl  dibromodithiocarbonate  thus  obtained  in  quantitative  yield  is 
deposited  in  orange-yellow  crystals  melting  and  decomposing  at  68° 
and  is  soluble  in  ethyl  bromide  or  alcohol  and,  to  a  slight  extent,  in  ether  ; 
with  dilute  aqueous  ammonia,  it  yields  ethyl  imhiodithiocarbonate, 
NH!C(SEt)2;  which  separates  from  ether  in  thin,  colourless,  faintly- 
smelling  needles  melting  at  33°  and  is  soluble  in  light  petroleum, 
alcohol,  ethyl  bromide,  carbon  disulphide,  or  ether.  T.  H.  P. 

Dinitroethanedinitronic  Acid  (s-Tetranitroethane).  Roland 
Scholl  and  Albrecht  Schmidt  (Ber.,  1902,  35,  4288 — 4293.  Compare 
Abstr.,  1898,  i,  345). — When  treated  with  sulphuric  acid,  potassium 
dinitroethanedinitronate  yields  not  the  corresponding  acid,  but  nitro- 
methylenenitronic  acid  (dinitromethane),  thus :  C2(N02)2(IN02K)2  + 
H20=.N02-CH:N02K  +  0H*C(N02):N02H.  The  “other  product  of 
hydrolysis,  dinitromethyl  alcohol  (or  its  decomposition  products),  has 
not  been  isolated. 

Potassium  nitromethylenenitronateis  prepared  by  shaking  potassium 
dinitroethanedinitronate  with  ether  and  dilute  sulphuric  acid  and 
adding  concentrated  potassium  hydroxide  to  the  oil  left  on  evaporating 
the  ethereal  layer ;  the  salt  crystallises  in  brownish-yellow,  feathery 
crystals  which  explode  at  218°  (potassium  dinitroethanedinitronate 
explodes  at  275°  and  is  pale  yellow),  and  is  identical  with  the  salt 
prepared  by  reduction  of  potassium  bromonitromethylenenitronate 
with  potassium  arsenite  (Duden,  Abstr.,  1894,  i,  101).  When  treated 
with  bromine  water,  the  salt  gives  an  oil  from  which,  by  fractionation 
tinder  reduced  pressure,  dibromodinitromethane  can  be  isolated.  The 
phenylhydrazine  and  benzylamine  salts,  which  are  both  yellow,  have 
been  analysed. 

The  alcoholic  mother  liquors,  obtained  in  the  preparation  of  potass¬ 
ium  dinitroethanedinitronate  from  potassium  cyanide  and  bromopicrin, 
contain  potassium  bromonitromethylenenitronate  and  dibromodinitro¬ 
methane.  K.  J.  P.  O. 

Preparation  and  Properties  of  the  Lower  Chloromethyl 
Alkyl  Ethers.  Edgar  Wedekind  {Chem.  Centr .,  1902,  ii,  1301  ;  from 
Bharm.  ZeiU,  47,  836 — 837). — The  lower  chloromethyl  alkyl  ethers, 
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prepared  as  described  in  the  German  patent  135310,  are  very  rapidly 
attacked  by  water,  forming  formaldehyde  ;  the  smaller  the  radicle  con¬ 
tained  in  the  alcohol  which  is  simultaneously  formed,  the  more  rapidly 
is  the  ether  decomposed.  Polymeric  formaldehyde  is  only  obtained 
when  the  hydrolysis  takes  place  very  slowly  and  when  the  water 
present  is  insufficient  for  the  complete  decomposition.  By  the  action 
of  ammonia  on  chloromethyl  methyl  ether  or  on  chloromethyl  ethyl 
ether,  hexamethylenetetramine  is  formed.  By  the  action  of  lead 
formate  and  potassium  acetate  on  chloromethyl  methyl  and  ethyl 
ethers,  the  corresponding  formates  and  acetates  are  obtained  as  colour¬ 
less  liquids  which  do  not  fume  in  the  air,  boil  a  little  above  100°,  and 
are  decomposed  by  water,  yielding  formaldehyde,  alcohol,  and  acid. 

E.  W.  W. 

Reduction  of  Acetol.  Andre:  Klinq  ( Compt .  rend.,  1902,  135, 
970 — 972). — When  acetol  is  oxidised  in  alkaline  solution  with  cupric 
oxide,  lactic  acid  is  formed,  and  this  seems  to  be  incompatible  with  the 
constitution  CH3"CO,CH2*OH,  usually  accepted  for  acetol.  The  author 
endeavoured  to  find  if  acetol  can  react  in  tautomeric  forms.  Perkin 
showed  that  on  reduction  in  aqueous  solution  with  sodium  amalgam, 
propylglycol  is  formed,  and  the  reduction  has  now  been  more  fully 
studied.  When  reduced,  either  when  heated  or  in  the  cold,  with  sodium 
amalgam  in  alkaline  solution,  propylglycol  and  isopropyl  alcohol  are 
formed ;  with  acid  solutions  in  the  cold,  propylglycol  and  acetone  are 
the  products.  Reduction  with  aluminium  amalgam  in  neutral  solution 
gives  the  same  products  as  sodium  amalgam  in  acid  solution.  These 
l-esults  indicate  that  in  solution  the  acetol  exists,  at  least  partially,  in 
another  form  besides  CHvCO’CHvOH,  and  the  reduction  is  best 

C  H 

explained  by  assuming  the  constitution  CH3*C(OH)<^  2  ;  this  gives 

rise  to  CH3-CH(OH)-OH2‘OH  or  to  CH3-C(OH)2-CH3,  the  latter  then 
losing  H20  and  yielding  acetone  or  undergoing  further  reduction  to 
isopropyl  alcohol,  J.  McC. 

A  Class  of  Double  Salts.  Daniel  Stromholm  ( J pr.  Chem.,  1902, 
[ii],  66,  423 — 474  ;  517 — 551.  Compare  Abstr.,  1898,  i,  624). — This 
paper  deals  with  double  salts  of  the  types  RCl,HgCl2  to  RCl,6HgCl2, 
where  RC1  is  a  sulphine,  thetine,  or  substituted  ammonium  chloride. 
When  shaken  with  mercuric  chloride  solution,  double  salts  of  the  inter¬ 
mediate  types  are  differentiated  into  a  salt  containing  less,  and  one 
containing  more,  mercuric  chloride.  The  following  mercurichlorides 
have  not  been  previously  described, 

The  methylethylisopropylsulphine  salt,  SMeEtPr^Cl,6HgCl2,  melts 
and  decomposes  at  208°.  The  methylethylbutylsulphine  salt, 
SMeEt(C4H9)Cl,6HgCl, 

melts  incompletely  at  118° ;  that  of  methylethylsec.butylsulphine, 
SMeEt(C4H9)Cl,6HgCl2,  melts  and  decomposes  at  175 — 176°.  The 
methyldipropylsulphine  salt,  SMePia2Cl,2LHgCl2,  crystallises  in  large, 
thin  leaves  and  melts  at  57°  \  that  of  methyldusopropylsulphme, 
BMePr^2Cl,HgCl2,  forms  small  crystals. 

The  methylpropylfsobutylsulphine  salt,  SMePra(C4Hg)Cl,6HgCl2, 
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melts  incompletely  at  118°;  that  of  methyKsopropylisobufcylsulphine, 
SMePr0(C4H9)Cl,6HgCl2,  has  been  analysed. 

The  methyldusobutylsulphine  salt,  SMe(C4H9)2Cl,4HgCl2,  melts 

incompletely  at  103°.  The  salt  CHn^Q^^^Q^^SMeCl.GHgClq 

crystallises  in  small  rhombohedra. 

The  methylammonium  chloride  salt  has  the  composition 
NH3MeCl,2HgCl2  ; 

a  salt  with  a  larger  proportion  of  mercuric  chloride  does  not  seem 
to  be  formed. 

The  dimethylammonium  salt,  NH2Me2Cl,3HgCl2,H20,  does  not 
conform  to  the  type  2RCl,5HgCl2  (Topsoe). 

The  mercurichlorides  of  trimethylammonium,  NHMe3Cl,6HgC)2,H20, 
tetramethyl  ammonium,  NMe4Cl,6HgCl2,  diethylammonium, 
NH2Et2Cl,6HgCl2,H20,  triethylammonium,  NHEt3Cl,6HgCl2,  tetra- 
ethylammonium,  NEt4Cl,6HgCl2,  phenyltrimethylammonium, 
NMe3PhCl,6HgCl2,  and  phenylethyk'sopropylammonium, 
NHEtPr^PhCl,4HgOJ?, 

were  prepared  ;  the  last  named  crystallises  in  needles  and  melts  at 
137—140°. 

Trimethylenehexamethyldiammonium  mercurichloride, 
C3H,(NMe3)!!Cls,,6HgCl!!, 

when  shaken  with  ether,  is  decomposed  into  mercuric  chloride  and 
C3H6(NMe3)2Cl2, 2  HgCl2. 

Tetramethylpiperazinium  di-iodide,  C4H8(NMe2)2I2,  formed  by  the 
action  of  methyl  iodide  and  sodium  hydroxide  on  piperazine,  is  an  in¬ 
soluble,  crystalline  salt.  The  mercurichlorides,  C8H20N2Cl2,4HgCl2 
and  C8H20N2Cl2,6HgCl2  (7HgCl2  V),  have  been  analysed. 

Hubner  and  Athenstadt’s  ethylenediphenyltetramethyldiammonium 
chloride  (Abstr.,  1884,  1317)  is  phenyltrimethylammonium  chloride  as 
it  forms  a  mercurichloride,  NPhMe3Cl,6HgCl2. 

The  paper  contains  a  discussion  of  the  relation  between  the  physical 
properties  of  the  mercurichlorides  containing  the  largest  proportion  of 
mercuric  chloride  and  the  structure  of  these  double  salts  and  of  the 
bases  from  which  they  are  derived.  G.  Y. 

Preparation  of  Unsaturated  Aliphatic  Acids  with  a  Double¬ 
linking  in  the  a/3-Position.  Hans  Rupe,  Max  Ronus,  and 
Walther  Lotz  (Her.,  1902,  35,  4265 — 4272). — With  the  object  of 
preparing  a/3-unsaturated  fatty  acids,  the  authors  have  used  the 
method  recommended  by  Crossley  and  Le  Sueur  (Trans.,  1899,  75, 
161,  and  1900,  77,  83),  which  consists  in  heating  the  esters  of  the 
a-bromo-fatty  acids  with  a  tertiary  amine  such  as  quinoline  or 
diethylaniline.  It  is  found,  however,  that  not  only  the  a/3-,  but  also 
the  /8y-unsaturated  acids  are  formed  under  these  conditions,  the  pro¬ 
portion  of  the  latter  increasing  with  the  increase  in  the  molecular  weight 
of  the  acid.  When  ethyl  a-bromovalerate  (1  mol.)  was  heated  with 
quinoline  (2  mols.),  a  vigorous  reaction  set  in  at  160° ;  from  the  hydro¬ 
lysed  product  of  the  reaction,  the  /?y-unsaturated  acid  was  separated, 
by  conversion  into  the  lactone,  by  means  of  sulphuric  acid,  according 
to  Pittig’s  method.  A ^-Heptenoic  acid ,  CH2Me,[CH2]2,CHlCH*C02H, 

m  2 


140 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  formed  together  with  the  isomeric  /3-y-unsaturated  acid  when  ethyl 
a-bromoheptoate  is  heated  with  quinoline ;  the  mixture  of  acids 
obtained  on  hydrolysis  must  be  treated  four  times  with  sulphuric 
acid  in  order  to  convert  the  whole  of  the  /3y-unsaturated  acid  into 
the  lactone :  the  heptenoic  acid  thus  obtained  is  a  colourless  oil  boil¬ 
ing  at  225 — 228°  under  737  mm.,  and  at  120 — 122°  under  11*5  mm. 
pressure,  and  does  not  solidify  at  —17°;  it  has  a  sp.  gr.  0-9575  at 
20°,  nD  D44S8,  and  K  0‘0015  ;  on  oxidation  with  permanganate,  only 
valeric  acid  is  formed,  whereas  if  any  of  the  /?y-unsaturated  acid  is 
present,  butyric  acid  is  also  produced.  The  calcium  salt  of  A“P-heptenoic 
acid  forms  readily  soluble  needles ;  the  silver  salt  was  obtained  as  an 
amorphous  powder,  the  copper  salt  in  bluish-green,  and  the  cadmium 
salt  in  colourless  leaflets. 

„  ,  ,  .  CH2Me*CHn,CH*[CH2]2*CO  .  ...  ..  .  , 

y-Heptolactone,  “  ^  L  j  ,  is  a  mobile  oil  with  a 


powerful  odour,  boiling  at  1110  under  11  mm.  pressure  ;  it  yields  the 
barium  salt  of  y-hydroxyheptoic  acid,  which  forms  a  white,  amorphous 
powder.  K.  J.  P.  0. 


Mixed  Glycerides  in  Olive  Oils.  III.  David  Holde  ( Ber ., 
1902,  35,  4306 — 4310.  Compare  Holde  and  Stange,  Abstr.,  1901, 
i,  577). — The  oleodimargarine  previously  isolated  gives,  with  HiibPs 
reagent  in  chloroform  solution,  a  chloroiodide, 

C3H6(C17H8302)2-C18H3302C1I, 

which,  after  being  purified  by  solution  in  ether  and  precipitation  with 
alcohol  at  -  20°,  melts  at  24 — 25°. 

Solid  oleodimargarine  only  forms  a  very  small  proportion  (1  5  per 
cent.)  of  most  olive  oils,  and  they  also  contain  mere  traces  of  tri¬ 
glycerides  of  fatty  acids ;  the  fatty  acids  which  are  found  in  these 
oils  are  apparently  present  as  glycerides  containing  1  mol.  of  glycerol 
combined  with  1  mol.  of  saturated  fatty  acid  and  2  mols.  of  oleic 
acid.  When  the  ethereal  mother  liquors  from  the  oleodimargarine 
are  cooled  to  —50°  to  -  60°,  a  gelatinous  mixture  separates  which 
contains  15 '6  per  cent,  of  fatty  acids,  probably  combined  as  just 
indicated  •  after  purification  from  oleodimargarine,  the  iodine  number 
points  to  a  composition  approximating  to  that  of  margarodiolein  or 
palmitodiolein.  This  product  failed  to  give  a  solid  chloroiodide. 

Ethyl  margarate,  prepared  by  ethylating  margaric  acid,  obtained 
by  Krafft’s  method,  melts  at  24 — 25°;  the  isomeric  ethyl  daturate 
melts  at  27°,  whilst  the  ethyl  salt,  prepared  from  the  margaric  acid 
obtained  from  the  oleodimargarine  of  olive  oil,  apparently  consists  of 
a  mixture  of  two  substances  melting  at  24°  and  30°  respectively, 
which  can  be  separated  by  fractional  crystallisation. 

It  has  been  stated  by  Henriques  that  a  source  of  error  in  determin¬ 
ing  the  molecular  weight  of  a  fatty  acid  lies  in  the  acid  becoming 
slightly  esterified  during  crystallisation  from  alcohol ;  the  author’s 
experiments  with  palmitic  acid  do  not  support  this  view,  as  the  acid 
remains  quite  unchanged  when  heated  with  alcohol.  W.  A.  D. 

Datura  Oil.  David  Holde  (Chem>  Centr.,  1902,  ii,  1417 — 1418  ; 
from  Mitt.  Techn.  Vers. -A.,  Berlin ,  20,  66 — 67). — The  greenish-  to 
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brownish-yellow  oil  extracted  from  the  air-dried  seeds  of  Datura 
Strammonium  by  means  of  benzene  (yield,  16‘7  per  cent.)  has  a 
characteristic  odour,  a  sp.  gr.  09175  at  15°,  an  iodine  number  113,  and 
a  saponification  number  186.  It  begins  to  gelatinise  at  0°,  forms  a 
thin  paste  when  quickly  cooled  at  —5°,  becomes  rather  viscous  at  —15°, 
and  at  20°  flows  from  an  Engler’s  apparatus  at  1  /9th  the  speed  of 
water.  Since  the  oil,  on  exposure  to  air,  forms  thick,  resinous  layers 
and,  when  heated  in  thin  layers  at  50°,  rapidly  dries  to  a  solid  mass, 
it  probably  either  contains  glycerides  of  very  unsaturated  acids  or, 
like  wood  oil,  undergoes  intermolecular  change.  In  addition  to  Gerard’s 
daturic  acid  ( Compt .  rend.,  1890,  110,  305,  565,  and  Abstr.,  1892, 
582),  two  more  acids  have  been  isolated  from  the  solid  acids  of  the 
oil  by  repeated  fractionation  by  means  of  magnesium  acetate.  One 
of  these  acids  has  a  molecular  weight  of  261  and  melts  at  60 — 62°, 
whilst  the  other  has  a  molecular  weight  greater  than  286  and  melts 
at  53—54°.  E.  W.  W. 


Action  of  Mixed  Organomagnesium  Compounds  on  the 
Esters  of  Ketonic  Acids.  Victor  Grignard  (Ann.  Chim.  Pkys., 
1902,  [vii],  27,  548 — 574.  Compare  Abstr.,  1902,  i,  420,  and  this 
vol.,  i,  31). — This  paper  is  a  more  detailed  description  of  work 
previously  published,  and  contains  the  following  additional  facts. 

Methyl  a-ethylbutyrate  has  a  sp.  gr.  0-8886  at  12 -5°/ 4°  and  nQ 
1-40669.  The  semicarbazone  of  methyl  wobutyl  ketone  crystallises  in 
leaflets  melting  and  decomposing  at  132 — 133°.  On  adding  methyl 
magnesium  iodide  to  ethyl  ethylideneacetoacetate,  instead  of  methyl 
rsobutyl  ketone,  a  polymeride  is  formed  which  boils  at  200°  under 
10  mm.  pressure. 

Methyl  diethylacetoacetate  is  readily  prepared  by  the  prolonged 
action  of  ethyl  iodide  and  sodium  methoxide  on  ethyl  acetoacetate 
and  boils  at  206 — 207°  under  750  mm.  pressure. 

Ethyl  phenylmethylglycollate  boils  at  129 — 130°  under  13  mm. 
pressure,  and  ethyl  phenylethylglycollate  at  143°  under  20  mm.  pressure. 
The  glycol  obtained  from  ethyl  Iaevulate  and  isoamyl  magnesium 
bromide,  when  heated  with  acetic  anhydride,  gives  an  oxide,  C20H40O, 
which  is  a  colourless  liquid  boiling  at  175 — 178°  under  20  mm. 


pressure. 


mi  CHyCMePlw  „ 

Ihe  oxide,  i  ^G,  crystallises  in  needles  from 

C/iln  vlTilf 


methyl  alcohol  melting  at  74°. 


K.  J.  P.  O. 


Synthesis  of  Ketones  and  Acylacetones  from  C-Acylacetic 
Esters.  Louis  Bouveault  and  A.  Bongert  (Bull.  Soc.  chim.,  1902, 
27,  [iii  ],  1083 — 1088). — When  acylacetic  esters  of  the  type 
CROCHAc-C02R'  are  hydrolysed  by  hydrochloric  acid  or  potassium 
hydroxide  solutions,  acetic  acid,  the  ketone  COMe*R,  carbon  dioxide, 
and  the  alcohol  B'OH  are  produced.  When  hydrolysed  by  water 
in  sealed  tubes  at  140 — 150°,  the  acylacetone  CH2Ac*CO*R,  carbon 
dioxide,  and  the  alcohol  R'OH  result. 

Methyl  butyrylacetoacetate,  CPraO*CHAc-C02Me,  is  hydrolysed  by 
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solution  of  potassium  hydroxide  into  methyl  propyl  ketone ;  the 
semicarbazone  of  this  forms  slender  needles,  melts  at  112°,  and  is 
soluble  in  organic  liquids  and  warm  water.  The  ester,  when  hydro¬ 
lysed  by  water,  furnishes  70  per  cent,  of  butyrylacetone. 

The  sodium  derivative  of  butyrylacetone,  obtained  by  the  action  of 
metallic  sodium  on  the  ketone  dissolved  in  ether,  forms  white  needles, 
melts  at  152°,  and  is  soluble  in  ether;  small  quantities  of  water 
transform  it  into  a  semi-transparent  jelly. 

Methylbutyrylacetone,  COMe*CHMe*COPr“,  produced  by  methylating 
the  foregoing,  is  a  colourless  oil  of  pleasant  odour  ;  it  boils  at  80 — 90° 
under  20  mm.  pressure,  has  a  sp.  gr.  0-955  at  0°/4°,  and  gives  a  violet- 
red  coloration  with  ferric  chloride ;  the  copper  derivative  crystallises 
from  mixtures  of  hot  alcohol  and  chloroform  in  greyish-green  needles 
and  melts  at  163°.  The  ketone  is  hydrolysed  slowly  by  dilute  alkali 
hydroxide  solutions  into  acetic  acid  and  ethyl  propyl  ketone. 


„  7  .  7.  7  CHICMev. 

Methylpropyh&ooxazole,  ^  ^ _ /U 


CHICPrV^  ^  „  , 

or  JL„  _ >-(_),  obtained  by 


CMe=N 

condensing  butyrylacetone  with  hydroxylamine,  is  an  oily  liquid, 
has  a  pyridine-like  odour,  and  boils  at  75 — 76°  under  20  mm. 
pressure. 


7  ,  7  ,  CHICPl'V  rx  9H:CMe\xTTX 

Methylpropylpyr azole,  either  1 1  or  a or 

possibly  a  mixture  of  these  two  isomerides,  produced  by  the  action  of 
hydrazine  acetate  on  butyrylacetone,  is  a  colourless,  viscous  liquid 
with  a  nauseating  odour  ;  it  boils  at  136 — 137°  under  20  mm .  pressure, 
and  when  treated  with  benzoyl  chloride  in  the  presence  of  pyridine 
furnishes  benzoylmethylpropylpyr azole,  a  colourless  liquid  which  can  be 
distilled  under  reduced  pressure.  With  semicarbazide,  butyryl  acetone 
gives  methylpropylpyrazolecarboxylamide , 


S^'^>N*CO»NH3  or  I  ‘  „  !>N-CO-NH2, 

CMe=Tr  2  CPra — 1ST  2 

which  forms  small,  white  crystals,  melts  at  95°,  and  is  readily  soluble 
in  organic  liquids  with  the  exception  of  light  petroleum. 

iso  Valerylacetone,  OOMe,CH2-CO*C4H9,  a  colourless  liquid  with  a 
pleasant,  fruity  odour,  boils  at  76°  under  19  mm.  pressure,  has  a  sp. 
gr.  0-936  at  0°/4°,  and  is  coloured  red  by  ferric  chloride.  The  copper 
derivative  forms  pale  blue  crystals,  melts  at  142°,  is  slightly  soluble  in 
ether,  but  insoluble  in  light  petroleum. 

Hexoylacetone ,  COMe'CHg’CO’CgH^,  is  a  colourless  liquid  of 
pleasant,  fruity  odour  ;  it  boils  at  100°  under  20  mm.  pressure,  solidi¬ 
fies  at  —18°,  and  has  a  sp.  gr.  0’936  at  0°/4°.  The  copper  derivative 
forms  pale  blue  crystals,  melts  at  136°,  and  is  soluble  in  organic 
solvents.  T.  A.  H. 


Synthesis  of  Acylacetic  Esters  from  (7-Acylacetoacetic 
Esters.  Louis  Bouveault  and  A.  Bongert  (Bull.  Soc.  chim.,  1902, 
27,  [iii],  1088 — 1095.  Compare  preceding  abstract). — Methyl  butyryl- 
acetate,  CPiaOC.HyC02Me,  is  formed  when  methyl  butyrylacetoacetate 
(C-ester)  is  hydrolysed  by  dilute  potassium  hydroxide  solution,  sodium 
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methoxide,  or  dry  gaseous  ammonia  ;  the  first  two  reagents  produce,  in 
addition,  methyl  propyl  ketone  by  secondary  decomposition,  and  the 
last  gives  rise  to  acetamide.  The  ester  is  a  colourless  liquid  of  fruity 
odour  ;  it  boils  at  86°  under  14  mm.  pressure,  has  a  sp.  gr.  1 *037  at 
0°/4°,  is  soluble  in  alkalis,  and  is  coloured  red  by  ferric  chloride.  The 
copper  derivative  forms  green  crystals,  melts  at  135°,  and  is  soluble  in 
organic  liquids  with  the  exception  of  light  petroleum.  The  ethyl 
ester,  produced  in  similar  manner,  has  a  sp.  gr.  1*007  at  0°/4°  (com¬ 
pare  Blaise,  Abstr.,  1901,  i,  363).  Hydrazine  hydrate  reacts  with 


these  esters  producing 


3 -propylpyrazolone, 


CH2— CO 
CPr“— N 


^>NH ;  this  forms 


rectangular  crystals,  melts  at  198°,  is  soluble  in  alcohol,  and  insoluble 
in  ether.  The  sodium  derivative  of  methyl  butyrylacetate  in  ethereal 
solution  reacts  with  methyl  chloroacetate  on  addition  of  alcohol  to 
form  methyl  butyrylsuccinate,  C02Me*CH(CPra0),CH2,C02Me,  a  colour¬ 
less  liquid,  which  boils  at  153 — 154°  under  25  mm.  pressure,  has  a 
sp.  gr.  1*125  at  0°/4°,  and  is  hydrolysed  by  hydrochloric  acid  in  closed 
tubes  at  160—170°  to  methyl  alcohol,  carhon  dioxide,  and  butyryl- 
p'opionic  acid.  The  latter  forms  silky  plates,  melts  at  46 — 47°,  and 
is  readily  soluble  in  organic  solvents. 

Methyl  butyrylisobutyrylacetate  ((7-ester),  CPia0,CH(CPr^0)*C02Me, 
produced  by  the  general  method  (this  vol.,  i,  63)  together  with  the 
isomeric  O-ester,  is  a  colourless  liquid,  which  boils  at  125°  under 

18  mm.  pressure,  has  a  sp.  gr.  1*044  at  0°/4°,  and  is  coloured  red  by 
ferric  chloride.  The  copper  derivative  forms  silky,  blue  needles,  melts 
at  117*5°,  and  is  soluble  in  organic  solvents.  With  water  at  100°,  the 
ester  furnishes  butyryli&obutyrylmethane,  CPraO,CH2,CPr  O,  a  colour¬ 
less  liquid  with  an  agreeable  fruity  odour,  which  boils  at  89 — 90° 
under  20  mm.  pressure,  has  a  sp.  gr.  0  9339  at  0°/4°,  and  is  coloured 
red  by  ferric  chloride.  The  copper  derivative  forms  blue  needles, 
melts  at  123°,  and  dissolves  in  organic  solvents. 

Methyl  butyrylisobutyrylacetate  (O-ester)  is  a  colourless  liquid,  boils 
at  128°  under  18  mm.  pressure,  has  a  sp.  gr.  1*029  at  0°/4°,  and  is  not 
coloured  by  ferric  chloride. 

Ethyl  isobutyrylacetate,  CPr^0*CH2*C02Et,  is  a  colourless  liquid 
with  a  pleasant  odour  ;  it  boils  at  93 — 94°  under  16  mm.  pressure. 

Methyl  isovalerylacetate,  C4H9,C0*CH2*C02Me,  is  a  colourless  liquid 
of  pleasant  odour;  it  boils  at  95°  under  15  mm.  pressure  and  has  a 
sp.  gr.  1*006  at  0°/4°.  The  copper  derivative  forms  small,  green 
crystals,  melts  at  143°,  and  is  soluble  in  organic  solvents.  With 
hydrazine  hydrate,  this  ester  furnishes  3-iso butylpyrazolone,  which 
forms  white  leaflets  melting  and  subliming  at  239°,  soluble  in 
alcohol. 

Methyl  hexoylacetate,  CgH^CO’CH^COgMe,  boils  at  118°  under 

19  mm.  pressure,  has  a  sp.  gr.  0*9916  at  0°/4°,  and  solidifies  when 
cooled  ;  from  it  is  obtained  3 -amylpyrazolone,  which  forms  white  lamellse 
melting  at  195°. 

Ethyl  propionylacetoacetate  ((7-ester),  when  treated  with  gaseous 
ammonia,  does  not  hydrolyse  normally,  but  furnishes  ethyl  propionyl- 
acetate,  ethyl  acetoacetate,  propionamide,  and  acetamide.  T.  A.  H. 
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Reactions  and  Decompositions  of  (7-Acyl  Acetoacetates. 
Louis  Bouveault  and  A.  Bongert  (Bull.  Soc.  chim.,  1902,  [lii],  27, 
1095 — 1100).  — Bis  phenyl  propylpyrazolone , 

N=CPr“  ^  riTT  ^CPr-lN 
KPh-CCK*  ^CO — NPh’ 

formed  when  phenylhydrazine  and  methyl  (7-butyrylacetoacetate  are 
mixed  in  the  absence  of  a  solvent,  is  a  white,  crystalline  substance 
which  melts  at  346°  and  is  oxidised  by  ferric  chloride  to  a  pyrazole- 
blue.  When  the  two  substances  react  in  solution,  there  are  produced 
acetylphenylhydrazine  and  l-phenyl-3-propylpyrazolone, 

-yy  Til  .N=CPl“ 

N  ^co-ctv 

which  forms  rosettes  of  small,  white  needles,  melts  at  108 — 109°,  and 
is  soluble  in  chloroform,  dilute  acids,  or  alkalis,  but  less  so  in  alcohol 
or  ether. 

3 -Propylpyrazolone,  produced  together  with  acetylhydrazine  when 
hydrazine  hydrate  reacts  with  the  same  ester  dissolved  in  ether, 
separates  from  its  solutions  in  boiling  alcohol  in  colourless,  rect¬ 
angular  crystals,  melts  at  198°,  and  is  insoluble  in  ether  and  light 
petroleum. 

Methyl  3-methyl-5-propylpyrazole-i-carboxylate, 

N==CMe 

NH^CPr<<>C02Me  ’ 

produced  by  mixing  solutions  of  the  ester  and  hydrazine  acetate  in 
molecular  proportion,  is  a  viscous  oil  which  boils  at  179°  under  10  mm. 
pressure  ;  the  hydrochloride  is  crystalline  and  is  dissociated  by  water. 
The  free  acid,  obtained  by  hydrolysing  the  methyl  ester  with  dilute 
potassium  hydroxide  solution,  forms  white  crystals,  melts  and  decom¬ 
poses  at  228°,  is  soluble  in  alcohol,  and  insoluble  in  light  petroleum. 
When  heated  at  its  melting  point,  the  acid  furnishes  3-methyl-5- 
propylpyrazole,  identical  with  that  obtained  by  the  action  of  hydr¬ 
azine  on  butyrylacetone  (this  vol.,  i,  142). 

When  methyl  butyrylacetoacetate  (1  part)  is  dissolved  in  sulphuric 
acid  (2 '5  parts)  and  the  solution  left  for  15  days  at  the  ordinary  tem¬ 
perature,  butyric  acid  and  methyl  acetoacetate  are  formed  ;  by  further 
action  of  sulphuric  acid,  the  latter  furnishes  some  fsodehydracetic  acid  ; 
this  decomposition  is  represented  thus:  CPraO*CHAc*C00Me — ► 


CPr“0-0-CMe;CH-C02Me  +  H,0 


C,H7-C02H  +  CH2Ac-C02Me. 

T.  A.  II. 


Action  of  Acid  Chlorides  on  the  Sodium  Derivatives  of 
Substituted  Acetoacetic  Esters.  Louis  Bouveault  andA.  Bongert 
(Bull.  Soc.  chim.,  1902,  [iii],  27,  1100 — 1106). — Methyl  a-butyryl- 
jiropionate,  COPra,CHMe'C02Me,  obtained  by  the  action  of  methyl 
iodide  and  sodium  methoxide  on  the  sodium  derivative  of  methyl 
butyrylacetoacetate,  is  a  colourless  liquid  which  boils  at  89 — 90°  under 
16  mm.  pressure  and  has  a  sp.  gr.  l-005  at  0°/4°  ;  it  reacts  with 
phenylhydrazine  to  form  \-phenyl-i-methyl-3 -propylpyrazolone, 

a _ ^>NPh,  which  crystallises  in  small  prisms,  melts  at  100°, 
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and  is  insoluble  in  petroleum.  i-Melhyl-3-propylpyrazolone,  obtained 
in  similar  manner  by  the  action  of  hydrazine  hydrate  on  the  ester, 
forms  small  prisms,  melts  at  184°,  and  is  slightly  soluble  in  ether 
but  insoluble  in  light  petroleum. 

Methyl  melhylbutyrylaceloacetates. — A  mixture  of  the  0-  and  (7-esters 
is  produced  by  the  action  of  butyryl  chloride  on  the  sodium  derivative 
of  methyl  methylacetoacetate.  The  product  is  a  colourless  liquid 
which  boils  at  122 — 130°  under  20  mm.  pressure;  it  neither 
forms  a  copper  derivative,  nor  is  it  coloured  by  ferric  chloride. 
Hydrazine  acetate  reacts  with  the  mixture,  forming,  with  the  O-ester, 
butyrylhydrazine  and  dimethyl  pyrazolone,  and  with  the  (7-ester, 
methyl- 3  :  4:-dimethyl-5-propylpyrazole-4:-carboxylate ,  derived  from  a 

CH-CH 

pyrazole  of  the  formula  _ qjj2’  this  is  a  colourless  liquid  with 

a  peculiar  odour  ;  it  boils  at  156 — -158°  under  14  mm.  pressure  and  is 
converted  by  cold  potassium  hydroxide  solution  (20  per  cent.)  into  the 
corresponding  3  :  4-dimethyl-5-propylpyrazole  or  an  isomeride  of  this, 
a  colourless  liquid,  which  becomes  yellow  on  standing  and  boils  at 
148 — 149°  under  25  mm.  pressure.  With  hydrazine  hydrate,  the 
O-ester  furnishes  the  same  products  as  with  hydrazine  acetate,  whilst 
the  (7-ester  is  converted  into  4-methy  1-3-propyl  pyrazolone  and  acetyl- 
hydrazine.  The  mixed  esters  cannot  be  separated  by  heating  with 
water  in  sealed  tubes.  T,  A.  H. 

Mutual  Isomeric  Transformations  of  Acylacetoacetic 
Esters.  Louis  Bouveault  and  A.  Bongert  (Bull.  Soc.  clam.,  1902,  [iii], 
27,  1160 — 1164). — When  methyl  acetoacetate  is  treated  with  butyryl 
chloride  in  presence  of  pyridine  (compare  Claisen  and  Haase,  Abstr., 
1900,  i,  373),  70  per  cent,  of  the  calculated  yield  of  methyl 
O-butyrylacetoacetate  is  obtained  ;  if  diethylaniline  be  substituted  for 
pyridine,  the  conversion  is  less  complete  :  thus,  by  the  action  of 
isovaleryl  chloride  on  methyl  acetoacetate  in  presence  of  diethylaniline, 
only  55  per  cent,  of  the  theoretical  yield  of  methyl  O-isovaleryl 
acetoacetate  is  produced.  When  methyl  (7-butyrylacetoacetate  in 
ethereal  solution  is  treated  with  metallic  sodium  or  potassium 
carbonate  in  presence  of  methyl  acetoacetate,  it  is  converted  into  the 
isomeric  methyl  (7-butyrylacetoacetate  to  the  extent  of  25  and  35  per 
cent,  respectively.  This  conversion  of  the  enolic  into  the  ketonic  ester 
may  also  be  brought  about  by  the  action  of  the  sodium  derivative  of 
methyl  acetoacetate  ;  thus,  methyl  O-hexoylacetoacetate,  when  heated 
in  ethereal  solution  with  this  reagent,  furnishes  25  per  cent,  of  the 
isomeric  (7-ester  (compare  Claisen  and  Haase,  Abstr.,  1901,  i,  118). 
When  ethyl  (7-acetylacetoacetate  is  heated  at  200°  for  7  hours, 
ethyl  acetoacetate,  ethyl  acetate,  acetic  and  dehydracetic  acids  are 
formed  together  with  traces  of  acetylacetone  ;  the  latter  is  probably 
formed  by  the  action  of  a  small  quantity  of  alkali  dissolved  out  of  the 
glass  vessels  employed ;  similarly,  neither  methyl  O-hexoylacetoacetate 
nor  methyl  O-butyrylacetoacetate  furnish  the  corresponding  sub¬ 
stituted  acetones  when  heated  at  200°.  The  authors  are  therefore 
unable  to  confirm  the  statement  of  Wislicenus  and  Korber  (Abstr., 
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1901,  i,  187)  that  (9-acylacetoacetates  are  converted  into  their  ketonic 

isomerides  by  the  action  of  heat.  T.  A.  H. 

Transformations  of  Salts  of  Pyruvic  Acid.  A.  W.  K.  de 
Jong  ( Rec .  trav.  chim.,  1902,  21,  299 — 309.  Compare  Abstr,,  1902, 
i,  72). — Barium  pyruvate  is  converted  into  the  parapyruvate  (Wolff’s 
salt,  Abstr.,  1899,  i,  483)  by  solution  in  small  quantities  of  boiling 
water,  by  evaporation  or  ebullition  of  its  aqueous  solutions,  and  by 
the  action  of  condensing  agents.  There  is  also  formed  in  these  reac¬ 
tions  some  barium  metapyruvate ;  this  is  a  white,  amorphous  substance 
with  a  feebly  alkaline  reaction  ;  it  gives  amorphous  precipitates  with 
lead  and  silver  salts,  is  soluble  in  water  when  wet,  but  when  dried  on 
filter  paper  is  converted  into  the  gummy  modification  of  barium  pyru¬ 
vate  described  by  Berzelius.  These  condensed  forms  are  reconverted 
into  the  simple  pyruvate  by  warming  their  dilute  aqueous  solutions. 
Lead  pyruvate ,  prepared  by  addition  of  a  saturated  solution  of  lead 
acetate  to  pyruvic  acid,  crystallises  in  needles. 

The  ammonium  hydrogen  sulphite  compound  of  pyruvic  acid  and  the 
corresponding  derivative  of  ammonium  pyruvate  crystallise  in  needles, 
and  when  treated  with  phenylhydrazine  yield  the  phenylhydrazone  of 
pyruvic  acid.  T.  A.  II . 

Action  of  Hydrogen  Sulphide  on  Pyruvic  Acid.  A.  W.  K. 
de  Jong  (Rec.  trav.  chim.,  1902,  21,  295 — 298). — a-Mercaptodilactic 
acid ,  S[CMe(0H)*C02H]2,  prepared  by  passing  hydrogen  sulphide 
through  pyruvic  acid,  crystallises  in  colourless  needles,  melts  at  94° 
with  the  evolution  of  hydrogen  sulphide,  and  is  resolved  into 
its  generators  by  water  or  alcohol.  T.  A.  H. 

Nomenclature  of  the  Hydrogen  Esters  of  Unsymmetrical 
Dibasic  Acids.  Budolph  Wegscheider  (Ber.,  1902, 35,  4329 — 4330). 
— After  considering  the  nomenclatures  in  use,  the  author  advocates 
naming  the  ester  acid  with  the  smaller  affinity  constant  the  “a  "-deri¬ 
vative,  and  its  isomeride  the  “  b  "-derivative.  W.  A.  D. 

Thallium  Oxalates.  W.  O.  Babe  and  Herm.  Steinmetz  (Ber., 

1902,  35,  4447 — 4453). — The  preparation  of  the  following  thallic 

oxalates  is  described  : — T1H(C204).2,3H20,  T1H(C204)2,4H20,  and 

T12H4(C204)5,6H20.  The  first  two  are  microcrystalline,  and  the  last 
amorphous.  When  heated  with  an  excess  of  oxalic  acid,  they  yield  the 
microcrystalline  thallous  oxalate,  T12(C204)2,3H20.  When  the  anhy¬ 
drous  oxalate,  T1H(C204)2,  suspended  in  ether  or  alcohol,  is  treated  with 
ammonia  at  0°,  the  unstable  compound  T1(NH4)(C204)2,2NH3  is  ob¬ 
tained,  but  at  45°  the  product  formed  is  the  salt  T1(NH4)(C204)2.  The 
pyridine  salt,  T1(C5NH6)(C204)2,  is  obtained  by  analogous  methods. 

The  double  salt  of  pyridine  oxalate  and  normal  thallic  oxalate, 
T1(C5NH6)3(C204)3,  crystallises  from  alcohol  and  ether  in  very  slender 
leaflets  which  show  double  refraction  ;  when  treated  with  ammonia,  it 
yields  the  salt  T1(NH4)3(0204)3,  which  is  decomposed  by  water. 
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Microscopical  Examination  of  [Succinates  of]  the  Rare 
Earths.  II.  Richard  J.  Meyer  ( Zeit .  anorg.  Chem.,  1902,  33, 
113 — 116.  Compare  this  vol.,  i,  66). — The  form  assumed  by  cerium 
succinate  depends  on  various  circumstances  ;  the  occurrence  of  rhombic 
crystals  must  not  be  taken  as  indicating  the  presence  of  lanthanum. 
When  the  crystals  are  formed  very  slowly,  these  rhombs  are  alone 
produced,  whilst  starry  aggregates  are  formed  when  crystallisation 
takes  place  more  quickly. 

It  has  further  been  proved  that  cerium  and  lanthanum  succinates  are 
isomorphous.  A  mixture  of  the  two  crystalline  salts  has  exactly 
the  appearance  of  pure  cerium  succinate,  so  that  the  presence  of 
lanthanum  could  not  be  detected  in  this  way.  J.  McO. 

Preparation  of  Teraconic  Acid.  Nikolaus  Petkow  ( Ber .,  1902, 
35,  4322 — 4324). — Details  are  given  of  a  method  for  preparing  tera¬ 
conic  acid  in  quantity  by  the  sodium  ethoxide  condensation  of  ethyl 
succinate  with  acetone.  W.  A.  D. 

Camphoric  Acid.  XXII.  Camphanic  and  Camphononic 
Acids.  William  A.  Noyes  and  Robert  C.  Warren  ( Amer .  Chem.  J., 
1902,  28,  480 — 486). — When  camphanic  acid  is  heated  with  10  per 
cent,  sodium  hydroxide  for  24  hours  on  the  water-bath,  the  sodium 
salt  of  hydroxy  camphoric  acid  is  produced ;  the  silver  salt  was  pre¬ 
pared  and  analysed.  Ethyl  hydroxycamphorate  is  a  liquid  of  in¬ 
tensely  bitter  taste,  has  a  sp.  gr.  of  1'0351  at  20°,  and  [a]D  40°  at 
20°,  and  39 '6°  at  28° ;  nitric  acid  converts  it  into  the  ester  of 
camphanic  acid,  whilst  Beckmann’s  mixture  is  without  effect  on  it. 
i-Camphanamide,  obtained  by  the  action  of  ammonia  on  i-bromo- 
camphoric  anhydride,  crystallises  from  alcohol  in  plates  or  prisms  and 
melts  at  196°.  i-G amphononic  acid,  prepared  by  a  modification  of  the 
method  of  Lapworth  and  Lenton  (Trans.,  1901,  79,  1283),  melts  at 
232°;  the  amide  melts  at  215°.  i-Camphoric  imide  crystallises  from 
water  in  needles  and  melts  at  249°.  i-a -Camphoramic  acid  melts  at 
198°.  The  chloride  of  i -aminolauronic  acid  melts  and  decomposes  at 
266° ;  the  anhydride  of  this  acid  melts  at  203°.  i -Nitrosoaminolauronic 
anhydride  crystallises  in  lemon-yellow  prisms  and  melts  at  138°. 

E.  G. 

Some  Cases  of  the  Wandering  of  Oxygen  in  the  Mole¬ 
cule.  II.  Action  of  Ammonia  on  Alkyl-substituted  Mono- 
bromosuccinic  Acids.  Oskar  Lutz  (Ber.,  1902,  35,  4369 — 4377. 
Compare  Abstr.,  1902,  i,  596). — Citrabromomethylsuccinic  acid 
(a-bromo-a-methylsuccinic  acid),  002H,CH2*CMeBr,C02H,  is  con¬ 
verted  by  methyl-alcoholic  ammonia  into  the  monoamide  of  a-hydr- 
oxy-a-methylsuccinic  acid,  NH2*C0'CH2'CMe(0H)*C02H,  melting  at 
139 — 141°.  When  heated  with  dilute  aqueous  alkali  hydroxides, 
a-hydroxy-a-methyhuccinic  acid  (citramalic  acid)  is  produced.  The 
/3-bromo-a-ethylsuccinic  acid  of  high  melting  point  is  converted  under 
similar  conditions  into  the  monoamide  of  fi-hydroxy-a-ethylsuccinic  acid, 
NH2*C0*CHEt*CH(0H)*C02H,  which  crystallises  in  tabular  aggreg¬ 
ates  melting  at  158 — 159°.  The  free  acid  melts  at  108 — 109°  and 
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forms  a  crystalline  silver  salt.  The  /3-bromo-a-ethylsuccinic  acid  of 
low  melting  point,  on  the  other  hand,  when  treated  with  a  methyl- 
alcoholic  solution  of  ammonia,  yields  the  corresponding  amino  acid, 
/ 3  amino- a-ethylsuccinic  acid,  C02H*CHEt*CH(NH9)*C02H,  which 
crystallises  with  1H20  in  small  needles  and  melts  indefinitely  at 
110 — 112°,  whilst  the  anhydrous  acid  melts  at  132°.  The  silver  salt 
crystallises  in  lustrous  prisms.  The  acid  has  the  normal  molecular 
weight  in  aqueous  solution,  behaves  as  a  monobasic  acid,  and  has 
K=  0  0343.  When  heated  at  100°,  a  new  substance  is  formed  which 
loses  ammonia  when  boiled  with  aqueous  baryta,  but  has  not  yet  been 
further  investigated.  Finally,  bromomethylsuccinic  acid  (itabromo- 
pyrotaitaric  acid)  is  converted  by  methyl-alcoholic  ammonia  into 
fi-itamalamic  acid ,  NH2*C0’CH2*CH(CH2'0H)*C02H,  the  ammonium 
salt  of  which  is  very  hygroscopic  and  melts  at  98 — 101°.  The  silver 
salt  is  crystalline  and  yields  the  acid  as  a  syrupy  mass  which  gradu¬ 
ally  crystallises  and  melts  indefinitely  at  118 — 120°.  When  the 
ammonium  salt  is  boiled  with  aqueous  baryta,  the  whole  of  the 
nitrogen  is  evolved  as  ammonia,  and  paraconic  acid  is  formed. 

A.  H. 


Esters  of  Nitromalic  and  Nitrotartaric  Acids.  Paul  Walden 
( Ber .,  1902,  35,  4362 — 4369.  Compare  Frankland,  Heathcote,  and 
Hartle,  Trans.,  1903,  83,  154). — Methyl  nitromalate, 
C02Me-CH2-CH(0-N02)-C02Me, 

is  an  oil  havinga  sp.gr.  1 -3 184  at 20°,  nD  1*4390  at  13°,  and  [a]D  -  33*01°; 
when  cooled  to  -  70°,  it  solidifies  to  a  clear  glass  which  slowly  crys¬ 
tallises  at  5 — 8° ;  the  crystals  melt  at  24 — 25°.  The  ethyl  ester 
(Henry,  Ber.,  1870,  3,  532)  boils  at  148 — 151°  under  25  mm.  pressure, 
has  a  sp.  gr.  1*2090  at  20°,  nD  1 '4325  at  13°,  and  [a]D  —31  '24°;  when 
cooled  to  —70°,  the  ester  solidifies  to  a  colourless  glass,  but  does  not 
crystallise.  The  n -propyl  ester  was  not  fully  purified  ;  it  has  a  sp.  gr. 
1*1932  at  20°,  nD  1*4285  at  13°,  and  [a]D  -25*65°.  The  esters 
decompose  very  slowly  on  keeping,  but  do  not  racemise.  The  nitro- 
esters  have  a  somewhat  greater  lsevorotatory  power  than  the  acetates. 

Methyl  dinitrotartrate  separates  from  ether  in  large  crystals,  melts 
at  92 — 94°,  and  has  [a]D  +27*54°  in  alcohol.  The  ethyl  ester 
(Henry,  loc.  cit.)  crystallises  in  long  needles,  melts  at  45 — 46°,  and 
has  [a]D  +29*87°  in  methyl  alcohol.  The  propyl  ester  is  an  oil  which 
has  a  sp.  gr.  1*2088  at  20°,  1*4330,  and  [a]D  +30*86°.  The  iso- 

butyl  ester  was  apparently  not  purified  ;  it  has  a  sp.  gr.  1*1490  at 
20°  and  [a]D  +  32*89°.  T.  M.  L. 

Inactivity  of  Mesotartaric  Acid.  Leon  Marchlewski  (Ber., 
1902,  35,  4344 — 4345). — Mesotartaric  acid,  when  partially  dissociated, 
should  yield  an  optically  active  ion,  C02H*CH(0H)*CH(0H)*C02  ;  but 
as  equal  numbers  of  dextro-  and  lsevo-rotatory  ions  would  be  produced 
the  aqueous  solution  would  remain  inactive.  The  inactivity  would, 
however,  be  due  to  external,  and  not  to  internal,  compensation. 

T.  M.  L. 
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Methylene  Compounds  of  Hydroxy-acids.  Cornelis  A.  Lobry 
de  Bruyn  and  William  Alberda  van  Ekenstein  ( Rec .  trav.  chim., 
1902,  21,  310—320.  Compare  Abstr.,  1901,  i,  120;  1902,  i,  76  and 
259). — In  addition  to  the  general  reactions  of  these  substances  already 
described,  it  is  now  shown  that  they  are  decomposed  by  phenylhydr- 
azine  with  the  formation  of  the  corresponding  phenylacylhydrazines 
and  formaldehydephenylhydrazone. 

OCH>CO  H 

Monomethylene-d- tartaric  acid,  CH2<^n  me^s  160°,  has 

O  *  O  -H  ’  U  2  li 

[a]D  -73°,  and  furnishes  a  barium  salt  crystallising  in  silky  needles 
(compare  Weber  and  Tollens,  Abstr.,  1898,  i,  61)  ;  the  corresponding 
derivative  of  ^-tartaric  acid  has  [a]D  +73°,  but  otherwise  has  the  same 
properties  as  the  foregoing. 

Monomethylene-racemic  and  -mesotartaric  acids  melt  respectively  at 
148°  and  135°. 

The  methylene  derivative  of  malic  acid  can  be  distilled  under  reduced 
pressure  and  has  [a]D  —3°. 

The  dimethylene  derivative  of  saccharic  acid  melts  at  103°,  has  [a]D 
+  102°,  and,  like  the  trimethylene  derivative,  furnishes,  on  careful 
hydrolysis,  the  monomethylene  saccharate  of  Henneberg  and  Tollens 
(Abstr.,  1896,  i,  645). 

CHPh*  0 

Methylene  'phenylglycollate,  £  _  ^^>CH2,  is  a  neutral  oil  boiling  at 

157°  under  27  mm.  pressure  and  at  223°  under  atmospheric  pressure; 
it  has  a  sp.  gr.  l-205  at  17 '5°. 

Methylene  trichlorolactate  is  a  neutral,  crystalline  substance,  it  melts 
at  32°  and  boils  at  162°  under  15  mm.  pressure.  Trichlorolactylphenyl- 
hydrazine  melts  at  180°. 

CH2Me’CH‘0\  .  , 

Methylene  a-hydroxybutyrate,  i  P>uH2,  is  a  liquid  of 

v_A/  • 

pleasant  odour  which  boils  at  164°  (compare  Guye  and  Jordan,  1896, 
ii,  471) ;  the  corresponding  derivative  of  /3-hydroxy butyric  acid, 
CHo’CH*CHf 


O- 


•?o 


■CH./O 


solidifies  at  9°,  boils  at  190°,  and  has  a  sp.  gr. 


CMe9 — CO 

i  t  I 


1‘135  at  17°,  whilst  methylene  a-hydroxyi sobutyrate,  •  "2r 

U*CH9*U 

mobile  liquid  with  a  peppermint-like  odour  ;  it  boils  at  142°  and  lias  a 
sp.  gr.  1'064  at  17°. 

The  dimethylene  derivative  of  mueic  acid  melts  at  160°,  the  trimethyl¬ 
ene  derivative,  formed  in  small  quantity  with  this,  is  an  oil ;  either  of 
these,  when  carefully  hydrolysed,  furnishes  the  monomethylene  deriva¬ 
tive,  which  crystallises  with  H20  and  then  melts  at  175°,  but  when 
anhydrous  has  the  melting  point  192°.  The  composition  of  these 
derivatives  was  ascertained  by  the  method  described  by  Weber  and 
Tollens  ( loc .  cit.).  T.  A.  H. 


The  Nature  of  the  Inactive  Dimethylene  Derivative  of 
Racemic  Acid.  W.  E.  Ringer  {Rec.  trav.  chim  ,  1902,  21,  374 — 375). 
• — The  melting  point  curve  of  mixtures  of  rf-dimethylene  tartrate  and 
t-dimethylene  racemate  (de  Bruyn  and  van  Ekenstein,  Abstr.,  1901, 
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i,  120;  1902,  i,  76)  shows  that  the  latter  is  a  true  racemic  substance. 
The  melting  point  of  the  racemate  is  scarcely  affected  by  an  admixture 
of  small  quantities  (2 ’5  to  5  per  cent.)  of  the  dt-compound.  The  eutectic 
mixture  consists  of  45  per  cent,  of  the  active  and  55  per  cent,  of  the 
inactive  isomeride,  and  melts  at  96°.  T.  A.  H. 

Electro-Synthesis  in  the  Group  of  the  Nitro-derivatives.  C. 
Ulpiani  and  0.  Gasparini  ( Gazzetta ,  1902,  32,  ii,  235 — 242). — Whilst 
ethyl  nitromalonate  is  not  a  conductor  of  electricity  either  in  the 
free  state  or  in  aqueous  alcoholic  solution,  the  opposite  is  the  case 
with  its  ammonium  derivative.  From  this  behaviour,  it  is  concluded 
that  ethyl  nitromalonate  is  a  true  nitro-derivative  of  the  constitution 
C02Et,CH(N02)*C02Et,  and  that  the  ammonium  compound  has  the 
fsonitro-structure,  C(C02Et)2!N0*0NH4.  When,  however,  the  latter 
is  electrolysed  in  aqueous  solution,  it  does  not  give  rise  to  the  free 
wonitro-acid,  but  to  ethyl  ethanedinitrotetracarboxylate, 
N02-C(C02Et)2*C(C02Et)2-N02, 

which  separates  from  light  petroleum  in  white  crystals,  melts  at 
65 — 66°,  and  is  soluble  in  almost  all  organic  solvents.  This  compound 
is  evidently  formed  by  the  union  of  two  anions  of  the  ammonium 
derivative  of  ethyl  nitromalonate,  and  the  process  represents  a  true 
electro-synthesis  of  a  type  different  from  those  hitherto  recorded. 
No  answer  has,  however,  been  obtained  to  the  question  as  to  whether 
the  ethyl  nitroammoniomalonate  has  the  iso nitro-structure  given  above 
or  the  enolic  form  proposed  by  Nef,  0Et,C(0NH4)IC(N02),C02Et. 

In  the  case  of  nitro-ammoniomalonamide,  electrolysis  of  its 
aqueous  solution  does  not  lead  to  a  similar  synthesis,  nitromalon- 
amide  being  obtained. 

With  ammonium  fulminurate,  however,  a  condensation  product  is 
obtained  crystallising  in  long,  white  needles  which  melt  and 
decompose  at  230° ;  this  compound  is  being  examined  further. 

T.  H.  P. 

Oxidation  of  Alcohol  and  Aldehyde.  Josef  Slaboszewicz 
{Zeit.  physikal.  Ghem .,  1902,  42,  343 — 352). — Canizzaro’s  reaction, 
2RCH0  +  H20  =  R,CH2,0H  +  R,C0,0H,  is  shown  to  take  place  even 
in  neutral  solution,  and  in  the  case  of  acetaldehyde  the  relation  of 
the  above  change  to  the  potential  differences  between  platinum  and 
aldehyde  or  alcohol  has  been  investigated.  By  these  electrical  methods, 
it  is  shown  that,  in  the  oxidation  of  alcohol,  not  only  aldehyde,  but 
also  higher  oxidation  products  are  obtained.  J.  C.  P. 

Solubility  of  Trioxymethylene  in  Solutions  of  Sodium 
Sulphite.  Auguste  Lumi^re,  Louis  LumhRE,  and  Alphonse  Seyewetz 
{Bull.  Soc.  chim.,  1902,  iii,27, 1212 — 1215). — The  solubilities  of  trioxy¬ 
methylene  and  sodium  sulphite  in  water  are  increased  in  presence  of 
each  other,  but  the  increase  in  either  case  is  not  directly  propor¬ 
tional  to  the  concentration  of  the  solvent  substance.  The  maximum 
solubility  of  trioxymethylene  is  29  per  cent,  and  is  attained  in  presence 
of  45  per  cent,  of  sodium  sulphite,  and,  conversely,  the  maximum 
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solubility  of  the  sulphite,  namely,  55  per  cent.,  is  reached  in  presence 
of  25  per  cent,  of  trioxymethylene  ;  the  latter,  under  these  conditions, 
appears  to  undergo  partial  depolymerisation.  The  mixture  in  solution, 
when  the  maximum  solubility  of  trioxymethylene  is  reached,  cor¬ 
responds  with  a  substance  of  the  formula  Na2S03,2H*CH0,  but  no 
evidence  of  the  existence  of  this  could  be  found.  T.  A.  H. 

Methylglucoside  and  other  Derivatives  of  Lactose.  Rudolf 
Ditmar  ( Monatsh .,  1902,  23,  865 — 876.  Compare  Bodart,  Abstr., 
1902,  i,  347). — Hepta-acetylchlorolactose,  when  crystallised  from  a 
mixture  of  benzene  and  light  peti’oleum,  melts  at  136 — 141°,  but, 
when  crystallised  from  ether,  at  118 — 129°. 

Hepta-acetylmethyllactoside ,  C12H1404Me(0Ac)7,  formed  when  the 
chloro-compound  is  heated  with  silver  carbonate  in  methyl  alcohol 
solution,  forms  clusters  of  crystals,  melts  at  65 — 66°,  has  [a]D  +6,35° 
at  19°,  is  soluble  in  hot  water,  alcohol,  or  ether,  reduces  Fehling’s 
solution,  and,  when  treated  with  baryta,  yields  methyllactoside,  or,  on 
prolonged  treatment,  lactose.  Methyllactoside ,  C12H21011Me,  crystal¬ 
lises  in  needles,  melts  and  decomposes  at  170 — 171°,  is  easily  soluble 
in  water  and  acetic  acid,  insoluble  in  cold  alcohol,  reduces  Fehling’s 
solution  only  after  prolonged  heating,  and  is  slightly  hygroscopic. 

When  treated  with  acetic  anhydride,  saturated  with  hydrogen 
bromide,  lactose  yields  hepta-acetylbromolactose,  CJ2Hu03Br(0Ac)7, 
which  crystallises  in  long  prisms,  melts  at  138°  when  crystallised 
from  ether,  or  at  134°  fiom  a  mixture  of  benzene  and  light  petroleum, 
has  [a]D  +108‘17°  at  14°,  reduces  Fehling’s  solution,  and  is  soluble 
in  alcohol,  benzene,  or  acetone. 

When  heated  with  silver  carbonate  in  methyl  alcohol  solution,  hepta- 
acetylbromolactose  yields  a  hepta-acetylmethyllactoside,  which  crystal¬ 
lises  in  needles,  melts  at  76 — 77°,  has  [a]D  -S^l0  at  19°,  and  is 
isomeric  with  the  acetylmethyllactoside  obtained  from  the  chloro- 
compound. 

The  action  of  silver  acetate  on  hepta-acetylbromolactose,  or  of 
acetic  anhydride  and  zinc  chloride  on  lactose,  leads  to  the  formation 
of  Schmoger’s  octo-acetyllactose  (Abstr.,  1892,  948).  G.  Y. 

Relation  of  Hydriodic  Acid  and  of  its  Salts  to  the  Starch 
and  Dextrin  Iodides.  F.  E.  Hale  ( Amer .  Chem.  J.,  1902,  28, 
438 — 450). — Mylius  (Abstr.,  1887,  569)  and  Lounes  (Abstr.,  1894, 
ii,  475)  found  that  blue  starch  iodide  contains  hydriodic  acid  and  iodine 
in  the  proportion  of  1  :  4.  A  detailed  account  is  given  of  experi¬ 
ments  by  means  of  which  the  author  has  confirmed  this  conclusion. 

When  the  blue  starch  iodide  is  washed  with  a  concentrated  solution 
of  potassium  iodide,  it  is  converted  into  a  red  compound  in  which 
the  hydriodic  acid  and  iodine  are  in  the  ratio  of  1:2.  The  blue 
iodide  of  amidulin  undergoes  a  similar  change  with  solutions  of 
potassium  iodide  of  much  less  concentration  than  is  required  in  the 
case  of  blue  starch  iodide.  The  colour  of  erythrodextrin  red  is 
changed  by  concentrated  potassium  iodide  solution  to  orange-brown. 

Mylius  found  a  proportion  of  iodine  in  his  starch  iodide  leading  to 


152 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  formula  [(C6H10O5)4I]4,HI ;  Rouvier  (Abstr.,  1892,  1171)  gave  the 
formula  (C6H10O5)8I,  whilst  in  the  present  case  (in  which  a  rather 
viscous  starch  paste  was  employed)  the  starch  iodide  had  the  com¬ 
position  [(C6H10O6)l6I]4>HI. 

It  has  been  stated  by  Norris  and  Fay  (Abstr.,  1900,  ii,  272)  that 
the  starch  blue  reaction  is  more  delicate  at  low  temperatures  ;  the 
greater  delicacy  observed,  however,  was  due  to  the  influence  of 
potassium  iodide.  It  is  found  that  the  presence  of  0'3  gram  of 
potassium  iodide  in  300  c.c.  of  the  liquid  is  sufficient  to  make  the  read¬ 
ings  quite  as  sharp  at  the  ordinary  temperature  as  at  6°,  whilst  an 
excess  of  the  salt  over  this  amount  fails  to  increase  the  delicacy 
of  the  reaction.  E.  G. 

Hemicelluloses.  Ernst  Schulze  and  Nicola  •  Castoro  (Zeit. 
physiol.  Chern.,  1902,  37,  40 — 53.  Compare  Abstr.,  1893,  ii,  139). — • 
The  cotyledons  of  the  seeds  of  Lupinus  hirautus,  when  dried,  ground, 
and  successively  extracted  with  ether,  0T  per  cent,  aqueous  sodium 
hydroxide,  then  with  still  more  dilute  alkali,  water,  and  alcohol,  leave 
a  residue  consisting  to  the  extent  of  90  per  cent,  of  hemicelluloses, 
probably  a  paragalactoaraban  or  mixture  of  a  galactan  and  araban. 

Galactose  and  arabinose  crystals  have  been  actually  isolated  from 
the  products  obtained  by  hydrolysing  the  residue  with  2  per  cent, 
sulphuric  acid.  The  arabinose  was  also  confirmed  by  conversion  into 
its  phenylbenzylhydrazone  melting  at  172 — 174°. 

The  residue  may  also  be  hydrolysed  when  subjected  to  the  action  of 
0T  per  cent,  hydrochloric  acid  for  5 — 6  days  at  40°,  or  by  leaving  in 
contact  with  the  following  enzymes  :  diastase,  taka-diastase,  ptyalin,  or 
pancreatin.  J.  J.  S. 

Oxidation  of  Ethylamine.  Eugen  Bamberger  (Ber.,  1902,  35, 
4293 — 4299.  Compare  Abstr.,  1901,  i,  587). — When  a  solution  of 
ethylamine  is  oxidised  with  monopersulphuric  acid  (Caro’s  acid),  a 
series  of  substances  is  formed*  the  genetic  relation  of  which  is  best 
shown  by  the  following  scheme  :  CHg’CH^NHg  — *■  {CHg’CHg'NH’OH} 
— >-  CHg'CHINOH  — *•  either  CH3,C(OH)INOH,acetohydroxamic  acid,  or 
{CHg’CHINO'OH}  — ►  CHg’CHg’NOg.  The  acetaldoxime  also  breaks 
down  into  water  and  acetonitrile,  the  latter  beiDg  partly  converted 
into  acetic  acid.  The  formulae  enclosed  in  brackets  represent  the 
stages  which  have  not  been  isolated.  With  other  fatty  amines, 
the  hydroxylamine,  the  product  of  the  first  stage  of  the  oxidation,  has 
been  isolated.  The  experiments  were  carried  out  with  very  concen¬ 
trated  aqueous  solutions,  or  with  liquid  ethylamine,  and  with  neutralised 
monopersulphuric  acid  free  from  hydrogen  peroxide.  From  3‘7  to  3-8 
grams  of  ethylamine,  acetic  acid,  2  grams;  acetonitrile,  0  5  gram; 
acetaldoxime,  0‘5  gram  ;  nitroethane,  0-08  gram  ;  acetohydroxamic  acid, 
0'01  —  0  02  gram  were  obtained.  K.  J.  P.  O. 

Oxidation  of  Methylamine.  Eugen  Bamberger  and  Richard 
Seligman  (Ber.,  1902,  35,  4299 — 4302.  Compare  preceding  abstract). 
— The  oxidation  of  methylamine  by  means  of  monopersulphuric  acid 
is  represented  by  the  scheme :  CH3*NH2  — *  {CH3’NH*OH}  — * 
CH2!NOH  — *>  either  OII'CHINOH,  formohydroxamic  acid,  or 
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{CH2!NO'OH},  methylenenitronic  acid,  — >■  CH3*ISr02.  The  substances, 
the  formulae  of  which  are  enclosed  in  brackets,  were  not  isolated. 
Formoxime,  under  the  conditions  of  experiment,  gives  water  and 
prussic  acid,  the  latter  yielding  formic  acid.  The  experiments  were 
carried  out  in  a  manner  very  similar  to  that  used  in  the  case  of  ethyl- 
amine  ( loc .  cit.).  K.  J.  P.  O. 

Synthesis  of  Alkylated  Pentamethylenediamine  [ay- Diamino- 
pentane]  and  Alkylated  Piperidines  from  /3-Grlycols.  I. 
Adolf  Franke  and  Moriz  Kohn  ( Monatsh .,  1902,  23,  877 — 885. 
Compare  this  vol.,  i,  66). — Reduction  of  ay-dieyanobuta.ne  with 
sodium  and  alcohol  leads  to  the  formation  of  ae-diamino- /3-methyl- 
pentane  and  a  small  quantity  of  3-methylpiperidine.  ae-Diamino-ft- 
methylpentane,  NH2*OH2*CHMe'[CH2]3*NH2,  is  a  clear,  colourless, 
mobile  liquid,  which  boils  at  78 — 80°  under  13  mm.  pressure,  fumes 
slightly  when  exposed  to  the  air,  forms  a  cloud  with  hydrogen  chloride, 
and  is  easily  soluble  in  alcohol  or  water,  but  sparingly  so  in  ether. 
The  hydrochloride  is  hygroscopic  and  decomposes  at  110°,  or  when 
kept  in  a  vacuum  over  sulphuric  acid  or  potassium  hydroxide.  The 
platinichloride  forms  a  yellow,  crystalline  powder;  the  aurichloride 
forms  brownish -yellow  crystals  and  is  easily  soluble  in  water  or 
alcohol.  The  dibenzoyl  derivative  crystallises  in  matted  needles, 
sinters  at  250°,  and  melts  at  274°. 

3-Methylpiperidine  is  formed  when  ac-diamino/3-methylpentane 
is  distilled  under  the  atmospheric  pressure  or  when  its  hydrochloride 
is  subjected  to  dry  distillation.  G.  Y. 

Alcohol  Bases  from  Ethylenediamine  :  Ethylenebismorpho- 
line.  Ludwig  Knorr  and  Henry  W.  Brownsdon  ( Ber .,  1902,  35, 
4470 — 4473). — Ethylenediamine  (4  mols.)  and  ethylene  oxide  (1  mol.) 
slowly  react  in  aqueous  solution  forming  ethanolethylenediamine, 
NH^CgH^NH'CgH^OH,  which  is  a  colourless,  deliquescent,  oily 
liquid  of  ammoniacal  odour,  boiling  at  238 — 240°  under  752  mm. 
pressure  ;  it  absorbs  carbon  dioxide  from  the  air  and  forms  an  easily 
soluble  platinichloride  which  decomposes  at  249°. 

An  excess  of  ethylene  oxide  slowly  reacts  with  ethylenediamine 
hydrate  forming  tetraethanolethylenediamine,  C2H4[17(C2H4*OH)2]2 ; 
this  resembles  the  monoethanol  compound,  but  is  very  viscid  and 
cannot  be  distilled.  The  platinichloride  forms  rhombic  crystals  which 
decompose  at  196°. 

Ethylenebismorpholine,  C2H4^N<^q2^4^>0^.2,  obtained  when  a  mix¬ 
ture  of  ethylenediamine  hydrate  (1  mol.)  and  ethylene  oxide  (4  mols.) 
is  heated  with  concentrated  sulphuric  acid  in  sealed  tubes  for  18 
hours  at  160 — 170°,  separates  from  ether  as  an  odourless,  colourless, 
crystalline  mass  which  melts  at  74°  and  boils  at  153 — 154°  under 
9  mm.  pressure.  The  dihydrochloride,  crystallises  in  rhombic  plates, 
the  platinichloride  in  yellow  prisms  which  melt  and  decompose  at 
257°,  the  aurichloride  in  bright  yellow,  rhombic  needles  which  de¬ 
compose  at  197°,  the  dipicrate  in  yellow,  rhombic  plates  which  decom¬ 
pose  at  230 — 236°,  the  monopicr donate  in  golden-yellow  needles 
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which  decompose  at  258°,  and  the  dimethiodide  in  lustrous,  rhombic 
plates  which  decompose  at  about  262°.  The  precipitates  which  the  base 
gives  with  the  various  reagents  for  alkaloids  are  described. 

R.  H.  P. 

Morpholylhydrazine.  Ludwig  Knorr  and  Henry  W.  Brownsdon 
(. Ber.,  1902, 35,  4474— 4478).—  Diethanolhydrazine,^JL^{G^OR)v 
obtained  from  hydrazine  hydrate  and  ethylene  oxide,  is  a  colourless 
oil  which  is  not  volatile  with  steam,  and  boils,  decomposing  to  some 
extent,  at  188 — 190°  under  25  mm.  pressure.  It  is  not  readily  con¬ 
verted  into  morpholylhydrazine,  since  when  heated  with  sulphuric 
acid  much  morpholine  is  formed. 

q  £jr 

Morpholylhydrazine ,  0\ri2Tr'v>N4NH2,  best  obtained  by  the  reduc- 

tion  of  nitrosomorpholine  with  zinc  dust  and  dilute  acetic  acid,  is  a 
colourless,  strongly  refractive,  hygroscopic  oil  with  a  characteristic 
odour.  It  boils  at  168°  under  767  mm.  pressure,  has  a  sp.  gr.  1*0590 
at  19*5°/ 4°,  and  n D  1*4770  at  20°.  The  hydrochloride  separates  from 
alcohol  in  white,  prismatic  crystals  and  melts  at  164°.  The  benzoyl 
derivative  crystallises  in  lustrous  plates  melting  at  214°,  and  the 
benzylidene  compound  in  lustrous,  rhombic  plates  melting  at  89°. 
Morpholylsemicarbazide  forms  rhombic  crystals  which  melt  and  decom¬ 
pose  at  218°.  Methylmorpholylhydrazonium  iodide,  from  the  hydrazine 
and  methyl  iodide,  crystallises  in  lustrous  plates  and  melts  at  170 — 171°. 
Dimorpholylteirazone,  obtained  by  the  oxidation  of  the  hydrazine, 
crystallises  from  alcohol,  melts  at  152°,  and  decomposes  when  further 
heated.  R.  H.  P. 

Double  and  Triple  Thiocyanates.  By  Horace  L.  Wells  (and, 
in  part,  with  William  K.  Wallbridge,  H.  S.  Bristol,  0.  S.  Leaven¬ 
worth,  R.  T.  Roberts,  H.  P.  Merriam,  and  O.  G.  Hupfel)  ( Amer .  Ghem. 
J.,  1902,28, 245 — 284). — Twenty-three  double,  and  fourteen  triple,  thio¬ 
cyanates  are  described.  The  type  of  the  double  thiocyanates  corresponds 
in  general  with  that  of  the  double  haloids ;  thiocyanates  form  double 
salts  in  smaller  variety  than  do  the  haloids.  With  both  haloids  and 
thiocyanates,  the  valency  of  the  negative  metal  has  practically  no 
influence  on  the  type  of  double  salt  produced.  Ferric  ccesium  thio¬ 
cyanate,  Cs3Fe(CNS)6,2H20,  corresponding  with  the  ferricyanides  in 
type,  crystallises  only  from  very  concentrated  solutions.  Of  the  lead 
salts  prepared,  KPb(GN’S)3,  corresponds  with  the  usual  type  of  lead 
double  haloids,  whilst  K6Pb(CNS)8,2H20  and  Cs3Pb(CNS)5  represent 
new  types.  The  mercury  salts,  Cs2Hg(CNS)4,H20,  melting  at 
168 — 170°,  and  CsHg(CNS)3  correspond  with  double  haloids  such  as 
K2HgCl4,Ho0  and  CsHgCl3.  Caesium  mercuric  thiocyanates  of  other 
types  were  not  obtained.  The  manganous  salt  Cs4Mn(CNS)6  is  analogous 
to  the  potassium  manganothiocyanate  described  by  Walden  (Abstr., 
1900,  i,  430).  The  cuprous  salt,  CsCu(CHS)2,  was  the  only  represent¬ 
ative  of  this  class  of  salt  prepared  by  the  author,  who  considers  that 
Thurnauer’s  salt,  6KCNS,CuCNS  {Ber.,  1890,23,  770),  was  a  mixture. 
In  this  case,  the  thiocyanate  affords  a  less  variety  of  double  salts  than 
do  the  haloids,  as  three  csesium-cuprous  chlorides  are  known.  In  con- 
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tradistinction  to  cuprous  thiocyanate,  silver  thiocyanate  readily  forms 
double  salts,  for  instance,  Cs3Ag(ONS)4,  Cs2Ag(CNS)3,  CsAg(CNS)2, 
Ks  Ag(ONS)4,  KaAg(ONS)s,  _  KAg(CNS)2,  MAg2(CNS)4,2H20 
(M  =  Ba,  Sr,  Ca).  Magnesium  caesium  thiocyanate,  Cs2Mg(CNS)4,2H20, 
differs  in  type  from  known  magnesium  double  haloids.  The  calcium 
and  strontium  caesium  thiocyanates,  Cs2Ca(CNS)4,3H20  and 
Cs2Sr  (CN  S)  4, 4  H20, 

are  of  particular  interest,  in  so  far  that  double  haloids  of  the  alkali 
metals  with  metals  of  the  alkaline  earths  are  unknown.  There  is 
also  no  double  haloid  corresponding  with  CsT14(CNS)5.  The  triple 
salts,  Cs3Ag2Ba(CNS)7,  Cs30u2Ba(CNS)7,  Cs3Ag2Sr(CNS)7,  and 
Cs3Cu2Sr(CNS)7,  are  isomorphous,  forming  tetragonal  pyramids  re¬ 
sembling  apophyllite.  The  calcium  and  magnesium  triple  salts  are 
of  similar  type,  namely,  Cs2Ag2M(CNS)6,2H20  (M  =  Ca,  Mg,  Mn). 
The  following  salts  are  also  described:  Cs2MNi(CNS),,2H20  (M  = 
A g,  Cu) ;  CsAgZn(CNS)4,H20  ;  Cs2AgZn(CNS)5  ;  CsAg3Zn2(CNS)8 ; 
CsAg4Zn2(CNS)7.  The  potassium  silver  barium  salt, 
K4Ag2Ba(C'NS)8,H20, 

differs  from  its  caesium  analogue  in  being  crystallisable  from  water. 
The  fourteen  triple  salts  examined  belong  to  seven  distinct  types,  and 
they  are  regarded  as  molecular  compounds  of  the  same  nature  as 
double  salts.  A.  McK. 

Manganese  Ferrocyanides.  Albert  E.  Dickie  (J.  Amer.  Chem . 
Soc.,  1902,  24,  1023 — 1024). — The  following  ratios  of  manganese  to 
iron  were  found  in  the  precipitates  obtained  as  indicated  : 


Ferrocyanide  Manganese 

in  excess.  in  excess. 


Mn, 

Fe, 

Mn. 

Fe. 

In  neutral  solution . 

103 

100 

107—108 

:  100 

In  hydrochloric  acid  solution 

106  : 

100 

107—110 

:  100 

In  acetic  acid  solution . 

101—102  ; 

100 

107 

J. 

:  100 

McC. 

Compounds  of  Complex  Cyanides  with  the  Amines  of  the 
Fatty  Series.  Paul  Chretien  ( Compt .  rend.,  1902,  135,  901 — 903). 
— Well  characterised  ferro-  and  ferri-cyanides  of  mono-,  di-,  or  tri- 
isoamylamine  are  readily  prepared  by  neutralising  aqueous  or 
alcoholic  solutions  of  ferro-  or  ferri-cyanic  acids  with  the  correspond¬ 
ing  quantity  of  the  base,  iso Amylamine  ferrocyanide, 
2C5H11-NH2,H4Fe(CN)6,H20, 

forms  large,  pale  yellow  crystals  which  rapidly  become  green  in 
contact  with  air;  the  salt,  4C5H11*NH2,H4Fe(CN)6,  forms  white 
leaflets,  iso  Amylamine  ferricyanide ,  2CsHn'NH2,H3Fe(ON)6,  forms 
reddish-yellow  crystals,  and  the  salt,  3C5Hu,NH2,H3Fe(CN)6,  yellow 
crystals.  Dmoamylamine  forms  &  ferrocyanide, 
NH(C5Hn)2,H4Fe(CN)6,  _ 

which  crystallises  in  colourless  cubes  becoming  green  in  the  air ;  the 
other  ferrocyanides  could  not  be  obtained.  lAns  ferricyanide, 
3NH(C6Hn)2,H3Fe(CN)6, 

crystallises  in  yellow  needles  or  thick  prisms,  and  the  salt, 
2NH(C5Hn)2,H3Fe(CN)6, 

n  2 
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in  yellow  needles.  The  salts  of  tri-isoamylamine  are  the  fe'rrocyanide, 
N(C6Hn)3,H4Fe(CN)6,  which  forms  white  crystals  becoming  green  in 
the  air,  and  the  ferricyanides,  3N(C5Hn)3,H3Fe(CN)6  and 
N(C5Hn)3,H3Fe(0N)6,H20, 

both  of  which  form  yellow  crystals.  The  acid  ferricyanides  of  the  di- 
and  tri-fsoamylamines  easily  decompose  into  the  normal  ferricyanides 
and  the  acid,  whereas  the  acid  ferrocyanides  are  stable. 

K.  J.  P.  0. 

Action  of  Alkyl  Haloids  on  Ammonium  Dithiocarbamate. 
Mabcel  Delepine  ( Compt .  rend.,  1902,  135,  974 — 976.  Compare 
Abstr.,  1901,  i,  518  ;  1902,  i,  199,  353). — With  ammonium  dithio¬ 
carbamate,  one  mol.  of  the  alkyl  haloid  gives  alkyl  dithiocarbamates 
(dithiourethanes)  not  substituted  in  the  amino-group  (XH2*CS*SNH4 
+  EX  =  NHg’CS’CR  +  NH4X),  whilst  two  mols.  give  alkyl  iminodithio- 
carbonates  not  substituted  in  the  imino-group  (NH2‘CS*SR  +  R'X  = 
NH1C(SR)(SR'),HX).  The  following  dithiourethanes  have  been  pre¬ 
pared  r  NH2*CS'SMe  melts  at  40 — 42°;  NH2*CS’SEt  melts  at  42°; 
NH2-CS-SPi“  melts  at  58°  ;  NH2-CS-SPis  melts  at  97° ;  NH2*CS’SC7H7 
melts  at  90° ;  and  NH2-CS-S-CH2-C6H4*N02(p)  melts  at  135°.  These 
are  well-crystallised  compounds  which  are  insoluble  in  water,  but 
easily  soluble  in  ether,  alcohol,  benzene,  or  chloroform.  When  heated, 
they  decompose,  giving  hydrogen  sulphide,  alkyl  thiocyanates,  carbon 
disulphide,  and  mercaptan.  Acid  anhydrides  and  chlorides  give  with 
them  acyl  derivatives  identical  with  the  compounds  obtained  by  the 
action  of  thiolic  acids  on  alkyl  thiocyanates  (NHg’CS’SR  +  (R'*CO)20 
=  R',CO-NH*CS*SR  +  R',C02H),  and  these  acyl  derivatives  do  not 
combine  with  methyl  iodide. 

The  alkyl  iminodithiocarbonates  are  obtained  by  adding  the  alkyl 
iodide  to  a  solution  of  the  dithiourethanes  in  an  indifferent  solvent. 
The  hydriodides  of  the  following  have  been  prepared :  NHIC(SMe)2, 
NH'.C(SEt)2,  and  NH!C(SMe),SBz.  They  are  colourless  salts  from 
which  alkalis  or  ammonia  separate  colourless  bases  which  are  insoluble 
in  water  and  have  a  disagreeable  odour.  These  bases  are  very  un¬ 
stable  and  in  this  respect  differ  from  the  imino-substituted  isomerides. 
When  heated,  they  decompose,  giving  alkyl  thiocyanate  and  mercaptan; 
the  methylbenzyl  derivative  gives  benzyl  thiocyanate  and  not  methyl 
thiocyanate.  When  aqueous  solutions  of  the  salts  are  heated,  decom¬ 
position  takes  place,  so  that  ammonium  iodide  and  an  alkyl  dithiocar- 
bonate  are  formed,  NH.’C(SEt)2,HI  +  H20  =  NH4I  +  CO(SEt)2.  Acetic 
acid  decomposes  the  salts,  giving  an  alkyl  iodide  (the  alkyl  being  that 
of  highest  molecular  weight)  and  an  acyl-dithiourethane  : 

NH:C(SR)(SR'),HI  +  (CH3-C0)20  =  ch3-coxh-cs-sr  +  RT  + 

CH3*C02H. 

Incidentally,  this  explains  why  alkyl  iodides  do  not  react  on  acyl- 
dithiourethanes.  The  secondary  nature  of  these  bases  is  proved  by 
the  fact  that  with  nitrous  acid  they  give  a  nitroso-compound  having 
an  intense  blue  colour,  which  is  also  imparted  to  any  solvent  in  which 
the  substance  is  dissolved.  J.  McC. 
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a-Methylhydantoin.  Rudolf  Andreasch  ( Monatsh .,  1902,  23 
803 — 815). — Potassium  uraminopropionate,  C4H703N2K,H20,  formed  by 
the  action  of  potassium  cyanate  on  alanine  in  aqueous  solution  (compare 
Urech,  Annalen,  1873,  165,  99),  crystallises  in  delicate,  silky  needles, 
loses  1H20  at  100°,  and  decomposes  without  melting  at  200 — 205°. 
When  evaporated  with  dilute  hydrochloric  acid,  uraminopropionic  acid 
is  converted  into  a-methylhydantoin,  which  melts  at  145°  (compare 
Heintz,  Annalen,  1873,  169,  125,  and  Urech,  Per.,  1873,  6,  1113). 
a-Methylhydantoin  is  also  formed  when  alanine  is  heated  with 
carbamide  at  150 — 160°,  and  by  the  action  of  potassium  cyanate  on 
alanine  ethyl  ester  hydrochloride,  prepared  by  the  action  of  hydrogen 
chloride  on  alanine  in  warm  absolute  alcoholic  solution. 

Potassium  hydantoate,  formed  by  the  action  of  potassium  cyanate 
on  glycine  in  aqueous  solution,  crystallises  in  thick  neeedles  or  prisms, 
melts  and  intumesces  at  168°,  and,  when  treated  with  dilute  hydro¬ 
chloric  acid,  yields  hydantoin. 

When  heated  with  bromine  in  glacial  acetic  acid  solution  at  80 — 90°, 
a-methylhydantoin  yields  an  unstable  5ro?no-derivative,  C4H602N2Br, 
and  Grimaux’s  pyruvic  ureide  (Ann.  Chim.  Phys.,  1877,  [v],  11,  374), 
which  becomes  yellow  at  240°  and  at  270°  is  converted  into  a  brown, 
tarry  mass.  Bromo-a-methylhydantoin  yields  pyruvic  ureide  when 
boiled  with  water.  G.  Y. 

Additive  Compounds  of  cycloHexene.  Ueon  Brunel  ( Compt . 
rend.,  1902,  135,  1055 — 1057). — When  cycZohexene,  dissolved  in  ether 
or  chloroform,  is  treated  with  iodine  in  presence  of  mercuric  oxide 
and  water,  it  yields  iod  ohy  dr  oxy  cyclohexane,  C6H10I*OH,  which  forms 
large,  colourless,  rhombic  prisms,  is  stable  when  exposed  to  light  and 
air,  melts  at  41 '5 — 42°,  and  sublimes  in  a  vacuum  at  the  ordinary 
temperature.  It  is  insoluble  in  water,  but  soluble  in  most  organic 
solvents,  and  volatilises  in  steam  with  partial  decomposition. 

If  alcohol  is  used  as  the  solvent  in  place  of  ether  or  chloroform,  the 
ethyl  ether,  C0H10I*OEt,  is  obtained  as  a  colourless,  oily  liquid,  which 
is  not  affected  by  light,  boils  at  118°  under  47  mm.  pressure,  and  has 
a  sp.  gr.  1’484  at  15°.  The  corresponding  methyl  compound  boils  at 
114°  under  49  mm.  pressure  and  has  a  sp.  gr.  1*565  at  14°.  o-Chloro- 
iodocyclohexane ,  C6H10C1I,  is  obtained  by  using  mercuric  chloride  in 
place  of  mercuric  oxide  in  the  above  reaction  ;  it  is  an  almost 
colourless,  oily  liquid  of  camphoraceous  odour,  boils  at  117 — 118° 
under  14  mm.  pressure,  has  a  sp.  gr.  1'7608  at  14°,  and  volatilises 
readily,  with  slight  decomposition,  in  water  vapour.  C.  H.  B. 

Heptanaphthylenes.  Wladimir  B.  Markownikoff  (J.  Puss.  Phys. 
Ghem.  Soc.,  1902,34,720.  Compare  Abstr.,  1902,  i,  19). — A  hepta- 
naphthylene  has  been  obtained  with  the  specific  rotation  [a]D  +  108°54', 
which  is  the  highest  value  yet  observed  for  a  heptanaphthylene. 

T.  H.  P. 

A  New  Method  of  Chlorinating  Aromatic  Hydrocarbons. 
Alphonse  Seyewetz  and  Biot  (Compt.  rend.,  1902,135, 1120 — 1122). — 
Plumbic  ammonium  chloride  may  be  successfully  employed  for  the 
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chlorination  of  aromatic  hydrocarbons.  Benzene  and  toluene  require 
to  be  heated  with  the  salt  in  sealed  tubes,  but  with  p-xylene,  probably 
on  account  of  the  higher  boiling  point  of  this  hydrocarbon,  the  mixture 
only  requires  to  be  boiled.  Naphthalene  and  anthracene  are  chlorinated 
by  heating  the  mixture  at  150°  and  200°  respectively.  The  salt  is  pre¬ 
pared  by  passing  chlorine  into  a  suspension  of  lead  chloride  in  hydro¬ 
chloric  acid  until  complete  dissolution  is  effected  ;  on  addition  of  the 
calculated  amount  of  ammonium  chloride  in  water,  the  yellow  double 
salt  is  precipitated.  J.  McC 

Action  of  Sulphur  on  Toluene  and  Xylene.  Louis  Aronstein 
and  A.  S.  van  Nierop  (I ’roc.  K.  Akad.  Welensch.  Amsterdam,  1902, 
6,  288 — 295). — Discrepancies  in  the  molecular  weights  of  sulphur 
obtained  from  the  boiling  points  of  solutions  of  sulphur  in  toluene 
and  xylene  suggested  a  possible  chemical  action.  It  was  found  that 
when  sulphur  was  heated  with  toluene  at  250 — 300°  stilbene  was 
formed,  probably  in  accordance  with  the  equation  2C6H5*CH3  +  S2  = 
CgHg'CHlCH/CgHg  +  2H2S.  With  ju-xylene,  the  evolution  of  hydro¬ 
gen  sulphide  is  more  rapid,  and  4  : 4'-dimethylstilbene  and  4:4'-di- 
methyldibenzyl  are  produced,  the  former  being  probably  the  primary 
product,  which  is  then  reduced  to  the  latter  by  means  of  the 
hydrogen  sulphide.  The  dimethyldibenzyl  was  obtained  in  two  forms, 
(1)  as  a  coarse,  crystalline  powder  and  (2)  as  thin  leaflets  with  a  silky 
lustre  ;  both,  however,  gave  the  same  melting  point  and  solubility  in 
alcohol.  Analogous  results  were  also  obtained  in  the  case  of  m-xylene. 

L.  M.  J. 

Derivatives  of  5-Chloro-l :  2-dinitrobenzene.  Jan  J.  Blanksma 
( llec .  Irav.  chim .,  1902,  21,  320 — 326). — When  methyl  alcohol  solu¬ 
tions  of  5-chloro-l  :  2-dinitrobenzene  (1  mol.)  and  sodium  methoxide 
(1  mol.)  are  mixed,  there  is  formed  5-chloro-2-nitrophenyl  methyl 
ether,  This  reacts  with  sodium  methoxide  in  metbyl  alcohol  solution 
to  form  the  mono-  and  di-methyl  ethers  of  2-nitroresorcinol,  and  when 
warmed  with  a  mixture  of  nitric  and  sulphuric  acids  yields  5 -chloro- 
2:4: 6-trinilrophenyl  methyl  ether ;  which  separates  from  alcohol  in 
colourless  crystals,  melts  at  88°,  and,  when  treated  with  sodium  meth¬ 
oxide  in  methyl  alcohol,  furnishes  the  corresponding  dimethyl  ether  of 
trinitroresorcinol,  whilst,  with  ammonia  in  alcohol,  it  yields  2:4:  6-tri- 
nitro-m-phenylenediamine,  with  methylamire,the  corresponding  2:4:6- 
trinitro  m-phenylenedimethyldiamine,  and  with  aniline,  b-anilino-2 : 4:  6- 
trinitro  phenyl  methyl  ether.  The  latter  occurs  in  yellow  crystals,  melts 
at  178°,  and  reacts  with  ammonia  in  alcohol,  forming  l-amino-5-anilino- 
2:4:  6 -trinitrobenzene,  and  with  methylamine  to  form  1-methyl  amino - 
b-anilino-2  :  4  :  6 -irinitrobenzene  ;  these  are  yellow,  crystalline  sub¬ 
stances  melting  at  186°  and  174°  respectively. 

'b-Chloro-2-nitrophenyl  ethyl  ether,  prepared  by  the  same  reaction  as 
the  methyl  ether,  melts  at  63°  and  reacts  in  the  same  manner  as  its 
lower  homologue ;  the  following  new  derivatives  have  been  prepared  by 
the  methods  mentioned  in  the  foregoing  paragraph  :  b-chloro-2  :  4  :  Q-tri- 
nitrophenyl  ethyl  ether  crystallises  in  colourless  needles  and  melts  at 
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51°.  Trinitro-m-phenylene-s-diethyldiamine  forms  yellow  crystals,  melts 
at  144°,  and  is  converted  by  nitric  acid  into  tri?iitro-m.-phenylene-s-di- 
elhyldinitrocimine,  a  crystalline,  yellow  substance  melting  at  174°. 

T.  A.  H. 

Dibromodinitrobenzenes  derived  from  jo-Dibromobenzene. 
C.  Loring  Jackson  and  Daniel  F.  Calhane  ( Amer .  Chem.  J.,  1902, 
28,  451 — 474). — The  products  of  the  nitration  of  jt>  dibromobenzene 
were  first  studied  by  Austen,  who  isolated  two  isomeric  dibromodinitro¬ 
benzenes  which  he  distinguished  as  a  and  (3 ;  he  also  found  that  the  /?- 
compound  is  1  :  4-dibromo-2  :  6 -dinit'ro  benzene.  Calhane  and  Wheeler 
(Abstr.,  1900,  i,  146)  have  shown  that  the  a-compound  is  1  :  4-dibromo- 
2  :  3-dinitrobenzene.  The  third  isomeride  has  now  been  isolated  from 
the  products  of  the  reaction. 

1  :  i-Dibromo -2  : 5 -dinitrobenzene  crystallises  in  long  prisms  of  a 
yellowish-white  colour,  melts  at  127°,  and  is  soluble  in  benzene, 
chloroform,  acetone,  or  carbon  disulphide.  On  reduction,  it  is  con¬ 
verted  into  2  :  5-dibromo-~p-phenylenediamine,  which  crystallises  from 
chloroform  in  large,  white  plates  of  a  pearly  lustre  and  turns  brown 
on  exposure  to  light ;  it  melts  at  183 — 184°  with  formation  of  a  dark 
blue  substance,  and  is  soluble  in  etheror  acetone;  the  hydrochloride  forms 
long,  slender,  white  needles.  When  the  diamine  is  oxidised  with 
chromic  acid,  it  is  converted  into  2  : 5-dibromo-j9-quinone,  which  was 
first  obtained  by  Sarauw  (Abstr.,  1881,  1136)  by  the  action  of  ferric 
chloride  on  dibromoquinol. 

When  1  : 4-dibromo-2  :  5-dinitrobenzene  is  heated  with  alcoholic 
ammonia  at  100u  in  a  sealed  tube,  2  :  5-dibromo-i-nitroaniline  is  pro¬ 
duced,  which  crystallises  in  deep  brownish-yellow  prisms,  melts  at 
174 — 175°,  and  is  soluble  in  benzene;  its  hydrochloride  forms  yellow 
needles.  4-Bromo-2  :  5-dinitro-l-ctnilinobenzene,  NHPlrC6H2Br(N02)2, 
obtained  by  the  action  of  aniline  on  1  : 4-dibromo-2  : 5-dinitrobenzene, 
crystallises  in  orange-red,  hexagonal  prisms,  melts  at  153 — 154°,  and 
is  soluble  in  ether,  benzene,  chloroform,  glacial  acetic  acid,  or  carbon 
disulphide. 

When  1  : 4-dibromo-2  : 5-dinitrobenzene  is  treated  with  sodium 
ethoxide,  2  :  b-dibromo-4-nitrophenetole  is  produced,  which  crystallises 
from  hot  alcohol  in  needles  or  prisms,  melts  at  126°,  and  is  soluble  in 
benzene,  chloroform,  glacial  acetic  acid,  or  carbon  disulphide.  If  the 
mixture  of  sodium  ethoxide  and  dibromodinitrobenzene  is  heated,  in 
addition  to  the  dibromonitrophenetole,  another  substance  is  obtained 
which  crystallises  from  dilute  alcohol  in  yellowish-white  needles, 
melts  at  103 — 104°,  is  soluble  in  benzene,  chloroform,  or  acetone,  and 
is  probably  the  diethyl  ether  of  4-bromo-6-nitroresorcinol ;  ethyl  sodio- 
malonate  reacts  with  this  compound  with  the  formation  of  a  red  sodium 
salt. 

By  the  action  of  sodium  ethoxide  on  1  :  4-dibromo-2  : 3-dinitro¬ 
benzene,  2  :  5-dibromo-Q-nitrophenetole  is  produced,  which  crystallises 
in  transparent,  lemon-yellow  prisms,  melts  at  45°,  and  is  readily  soluble 
in  the  usual  organic  solvents ;  the  yield  is  less  than  18  per  cent., 
sodium  bromide  and  other  substances  being  formed.  If  1  :  4-dibromo- 
2  :  3-dinitrobenzene  is  boiled  with  solution  of  sodium  hydroxide  for 
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7 — 8  hours,  2  :  5-dibromo-Q-nitrophenol  is  obtained,  which  crystallises  in 
bright  golden-yellow  needles,  melts  at  77°,  and  is  soluble  in  the  usual 
organic  solvents ;  its  barium  salt  crystallises  with  3H20.  E.  G. 

Derivatives  of  Phenylnitroethylene  [/3-Nitrostyrene]. 
Johannes  Thiele  and  Siegfried  Haeckel  (Annalen,  1902,  325, 
1 — 18). — /?-Nitrostyrene  can  be  prepared  in  large  quantities  by  con¬ 
densing  benzaldehyde  with  nitromethane  in  alcoholic  solution  in 
the  presence  of  alkali ;  when  the  alkali  is  in  the  form  of  sodium  meth- 
oxide,  the  sodium  salt,  OH’CHPh'CHINO’ONa,  is  obtained  (Bouveault 
and  Wahl,  Abstr.,  1902,  i,  682).  /3-Bromo-/3-nitrostyrene, 

CHPh:CBr-N02, 

is  prepared  from  the  nitro- derivative  by  first  forming  the  dibromo- 
additive  product  and  then  eliminating  hydrogen  bromide  by  means  of 
sodium  acetate  (compare  Priebs,  Abstr.,  1884,  313).  The  potassium 
salt  of  /?-bromo-/3-nitro-a-methoxyphenylethane, 
OMe-CHPh-CBriNO-OK, 

is  obtained  when  the  last-mentioned  compound  is  suspended  in  methyl 
alcohol  and  treated  with  a  methyl  alcoholic  solution  of  potassium 
hydroxide  ;  it  forms  yellow  leaflets  and  is  converted  by  acids  into  the 
ify-acid,  OMe*CHPh*CHBr*N02,  which  is  a  yellow  oil  with  character¬ 
istic  smell ;  it  boils  at  159°  under  16  mm.  pressure  and  solidifies  in  a 
freezing  mixture.  /3/3 -Dibromo-fi-nitro-a-methoxyphenylethane, 
OMe-CHPh-CBr2-N02, 

prepared  by  treating  the  potassium  salt  just  mentioned  with  bromine 
water,  crystallises  in  white  needles  melting  at  83°  and  is  insoluble  in 
alcoholic  potash.  The  dimethylacetal  of  a-nitroacetophenone, 
CPh(0Me)2-CH2-N02, 

is  obtained  by  boiling  bromonitrostyrene  with  a  large  excess  of  methyl 
alcoholic  potassium  hydroxide  ;  it  crystallises  in  needles  melting  at 
55 ‘5 — 56°  and  is  converted,  by  hydrolysis  with  concentrated  hydro¬ 
chloric  or  sulphuric  acid  in  acetic  acid  solution,  into  a-nitroaceto¬ 
phenone  (m.  p.  105 — 105-5°). 

/Tp-Dinitrostyrene  can  be  prepared  in  quantity  by  nitrating  /?-nitro 
styrene  by  a  modification  of  Priebs’  method  ( loc .  cit.).  From  the 
potassium  salt  of  /3-p-dinitro-a-methoxyphenylethane, 
N02-C6H4-CH(0Me)-CBr:N0-0K, 

which  is  prepared  by  acting  on  /3-p-dinitrobromostyrene  with  methyl 
alcoholic  potash,  the  xj/acid  is  obtained  as  white  needles  melting  at 
126 -5 — 127°.  From  the  potassium  salt,  a  Ji&romo-derivative, 
NO2*C0H4*CH(OMe),CBr2*NO2,  is  formed  by  the  action  of  bromine 
water;  it  crystallises  in  white  needles  melting  at  160 — 160-5°.  The 
dimethylacetal,  N02*C6H4*C(0Me)2,CHBr,N02,  is  obtained  from  the 
last-mentioned  substance  by  treatment  with  excess  of  methyl  alcoholic 
potash  ;  it  crystallises  in  white  needles  melting  at  122 '5 — 123°.  The 
dimethylacetal  of  dinitroacetophenone  is  obtained  from  /?-bromo -fi-p- 
dinitrostyrene  in  a  similar  manner,  and  crystallises  in  white  needles 
melting  at  l^'S0;  it  is  soluble  in  alkalis,  and  is  precipitated  thence 
by  bromine  water  as  the  monobromo-derivative  just  described,  a-p -Di- 
nitroacetophenone,  N02,C6H4*C0*0H2*N02,  is  prepared  from  the  di¬ 
methylacetal  by  cautious  hydrolysis  with  hydrochloric  acid  ;  it  forms 
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pale  yellow  plates  melting  at  148 — 148*5°  and  is  decomposed  by 
boiling  with  water  into  p-nitrobenzoic  acid  and  nitromethane. 

K.  J.  P.  0. 


Tetrahydronaphthalene  contained  in  Coal-Tar.  Johannes 
Boes  ( Chem .  Centr.,  1902,  ii,  1119;  from  Ber.  Deutsch.  pharm.  Ges ., 
12,  222 — 223). — By  removing  the  homologues  of  coumarone  and 
indene  from  the  hydrocarbons  contained  in  coal-tar  and  decomposing 
the  sulphonic  acids  with  steam,  a  product  boiling  at  204 — 205°  is 
obtained ;  from  this  substance,  tetrahydronaphthalene,  apparently 
identical  with  that  of  Graebe  and  Bamberger  (Abstr.,  1884,  608),  has 
been  isolated.  Tetrahydronaphthalene  is  at  first  colourless,  but  soon 
becomes  yellow,  is  very  readily  attacked  by  sulphuric  acid  forming  a 
sulphonic  acid  which  is  precipitated  on  the  addition  of  water,  and  can 
be  recrystallised  from  water.  The  sulphonic  chloride  is  not  easily 
prepared  in  a  crystalline  form  ;  the  sulphonamide  crystallises  from 
alcohol  in  long  prisms  and  melts  at  139°.  Tetrahydronaphthalene  is 
oxidised  by  dilute  nitric  acid  or  by  an  acid  solution  of  potassium  per¬ 
manganate,  yielding,  in  the  former  case,  pkthalic  acid,  and  in  the  latter, 
o-carboxyphenylpropionic  acid.  E.  W.  W. 


Constitution  of  Primary  Dinitrohydrocarbons.  Giacomo 
Ponzio  {J.  pr.  Chem,.,  1902,  [ii],  66,  478 — 479.  Compare  Abstr., 
1902,  i,  334). — A  reply  to  Scholl  (Abstr.,  1902,  i,  753).  G.  Y. 


Idryl  (Fluoranthrene)  and  Fluorenonecarboxylic  Acid. 
Guido  Goldschmiedt  ( Monalsh .,  1902,  23,  886 — 896.  Compare 
Abstr.,  1878,  155  ;  1879,  167 ;  1881,  283). — Ethyl  oxalate  and 
benzaldehyde  do  not  form  condensation  products  with  idryl. 

The  following  derivatives  of  fluorenone-l-carboxylic  acid  have  been 


C  H  •COC1 

prepared.  The  chloride,  CO<^  i ' b  3  , 

C6U4 


formed  by  the  action  of 


thionyl  chloride  on  the  acid,  crystallises  from  benzene  in  small,  yellow 
needles  and  melts  at  140°.  The  ethyl  ester,  formed  from  the  chloride, 
crystallises  in  long,  yellow,  leaf -like  needles  and  melts  at  75 — 76°. 
The  amide  crystallises  from  alcohol  in  glistening,  lemon-yellow  needles 
and  melts  at  229 — 230°.  The  oxime  crystallises  in  small  prisms, 
melts  and  decomposes  at  230°,  and  is  easily  soluble  in  cold  aqueous 
alkalis  or  ammonia.  The  phenylhydrazone  crystallises  in  glistening, 
lemon-yellow  needles,  melts  and  decomposes  at  230 — 232°,  is  only 
slightly  soluble  in  alcohol,  benzene,  or  glacial  acetic  acid,  but  easily 
so  in  cold  alkali  carbonate  solutions. 


1  -Aminofluorenone, 


co<r?«H3’NH* 


obtained  from  the  amide  of 


fluorenone-l-carboxylic  acid  by  the  action  of  bromine  and  potassium 
hydroxide,  forms  a  yellow,  crystalline  powder,  melts  at  110°,  is  easily 
soluble  in  organic  solvents,  and  moderately  so  in  boiliDg  water  (com¬ 
pare  Abstr.,  1897,  i,  68).  The  hydrochloride,  C13HgON,HCl,  is 
hydrolysed  by  water;  the  platinichloride,  (C18H9ON)2,H2PtCl6,  crys¬ 
tallises  in  dark  yellow  needles. 
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1-Hydroxyfluorenone,  obtained  by  diazotisation  of  aminofluorenone, 
crystallises  in  intensely  yellow  needles,  melts  at  115°,  dissolves  in 
cold  concentrated  sulphuric  acid  with  a  wine-red  colour,  becomes 
orange-red  in  contact  with  potassium  hydroxide  solution,  and  is 
identical  with  the  substance  obtained  by  Staedel (Abstr.,  1895,  i,  147). 

Gr.  Y. 

Acid  Derivative  of  Ethyl  Anilinomalonate.  By  Richard 
Sydney  Curtiss  (Amer.  Chem.  J .,  1902,  28,  315 — 326). — The  action  of 
nitrous  acid  on  ethyl  anilinomalonate  yields  an  oil  having  acid  pro¬ 
perties  (compare  Abstr.,  1900,  i,  482).  A  further  study  of  this  sub¬ 
stance  and,  more  particularly,  determinations  of  its  electrical  con¬ 
ductivity  have  led  the  author  to  assign  to  it  the  constitution 

°pJ>C(C°2Et)2 

(ethyl  a-plienylhydroxydiazomalonate)  in  preference  to 
N0-NPh-CH(C02Et)2 
(ethyl  nitrosoanilinomalonate). 

The  oil  is  easily  soluble  in  benzene,  ether,  alcohol,  chloroform,  or 
glacial  acetic  acid,  and  is  readily  decomposed  by  heat  or  by  sunlight. 
Aqueous  solutions  of  the  sodium,  potassium,  and  ammonium  salts  are 
unstable.  When  the  oil  is  heated,  nitrogen,  nitric  oxide,  and  carbon 
dioxide  are  evolved,  and  from  the  residue  a  crystalline  substance 
melting  at  111°  is  obtained.  Reduction  of  the  oil  by  zinc  and 
acetic  acid  gives  a  product  which  melts  at  44°,  has  strong  reducing 
properties,  and  is  oxidised  to  ethyl  anilinomalonate  by  mercuric  oxide. 

A.  McK. 

Action  of  Succinic  Acid  on  /j-Anisidine.  Saverio  Ficr  (Chem. 
Centr .,  1902,  ii,  1449  \  from  Boll.  Chim.  Farm.,  41,  705 — 709.  Com¬ 
pare  Benevento,  Abstr.,  1899,  i,  349  ;  Piutti,  Abstr.,  1896,  i,  223). — ■ 
A  better  yield  of  Piutti’s  compound,  melting  at  243°,  is  obtained  by 
heating  a  mixture  of  j9-anisidine  (2  mols.)  and  succinic  acid  (1  mol.) 
for  four  hours  at  260°  and  thoroughly  extracting  the  product  with 
alcohol.  The  compound  proved  to  be  di-p-methoxyphenylsuccinamide, 
C2H4,(CO,NH,C6H4,OMe)2 ;  it  crystallises  in  greyish-white  crystals,  is 
insoluble  in  alcohol,  ether,  light  petroleum,  benzene,  or  acetic  acid,  is 
not  attacked  by  concentrated  solutions  of  alkalis,  and,  on  heating  with 
concentrated  hydrochloric  acid  for  three  hours  at  130°,  is  decomposed, 
forming  succinic  acid  and  p-aminophenol  hydrochloride.  The  dinitro- 
derivative,  prepared  by  cautiously  adding  dimethoxyphenylsuccinamide 
to  a  cooled  mixture  of  concentrated  nitric  and  sulphuric  acids, 
separates  from  acetic  acid  in  golden-yellow  crystals,  melts  at  215°,  and 
is  insoluble  in  water  or  ether.  S-NitroA-aminophenol,  obtained  by  the 
action  of  concentrated  hydrochloric  acid  on  the  dinitro-derivative  at 
130°,  crystallises  in  dark  red  prisms  and  melts  at  123°,  E.  W.  W. 

Influence  of  Substituents  in  the  Nucleus  on  the  Stability 
of  Alkali  Phenoxides  towards  Carbon  Dioxide  at  the 
Ordinary  Temperature.  Paul  N.  Raikow  and  Iw.  N.  Momts- 
chilow  (Chem.  Zeit.,  1902,  26,  1237 — 1240). — The  effect  of  passing 
carbon  dioxide  into  solutions  of  the  alkali  salts  of  various  phenols 
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has  been  studied  in  order  to  form  an  estimate  of  the  influence  exerted 
on  the  acidity  of  the  phenols  by  the  presence  of  various  groups 
which  replace  hydrogen  in  the  nucleus.  All  phenols  having  alkyl 
groups  attached  to  the  nucleus  are  readily  precipitated.  Phenol,  the 
cresols,  carvacrol,  and  thymol  were  investigated.  The  polyhydric  phenols, 
resorcinol,  quinol,  pyrogallol,  phloroglucinol,  thioresorcinol,  guaiacol, 
and  tsoeugenol  were  all  immediately  precipitated  by  carbon  dioxide. 
Aminophenols  are  readily  soluble  in  alkali  hydroxides,  but  are  again 
set  free  by  carbon  dioxide;  o-,  m-, and  jo-aminophenols,  aminothiophenol, 
and  diaminotetrahydroxybenzene  were  studied.  The  haloid  derivatives 
of  phenols,  such  as  s-tribromophenol,  p-iodophenol,  and  methyl 
di-iodosalicylate,  are  separated  as  easily  from  their  alkaline  solutions 
as  the  aminophenols.  Salicylaldehyde,  j9-hydroxybenzaldehyde,  and 
vanillin  are  only  precipitated  after  long  passage  of  carbon  dioxide. 
The  esters  of  hydroxy-acids,  on  the  other  hand,  are  just  as  readily 
precipitated  as  the  cresols.  The  mononitrophenols  are  set  free  slowly 
from  their  alkaline  solutions,  but  s-trinitrophenol,  s-dinitroamino- 
phenol  (picramic  acid),  and  nitrovanillin(2-methoxy-4-aldehydo-6-nitro- 
phenol)  cannot  be  precipitated  by  carbon  dioxide  from  their  alkaline 
solutions  at  the  ordinary  temperature  and  pressure.  Of  the  naphthols, 
ft  naplitliol  is  thrown  down  more  quickly  than  the  a-derivative. 
2  :  4-Dinitronaphthol  cannot  be  precipitated.  K.  J.  P.  0. 

Preparation  of  Tetrachlorophenol.  Etienne  Barral  and 
E.  Grosfillex  (Bull.  Soc.  chim.,  1902,  [iii],  27,  1174 — 1178). 
— 2  :  3  :  4  :  5-Tetrachlorophenol  can  be  prepared  either  by  passing  into 
phenol,  dry  chlorine  in  sufficient  quantity  to  form  trichlorophenol,  warm¬ 
ing  the  latter  at  80°,  and  then  continuing  the  chlorination  for  15  days, 
or  by  adding  either  5  per  cent,  of  antimony  trichloride,  2 — 3  per  cent, 
of  iodine,  or  5 — 6  per  cent,  of  ferric  chloride,  when  complete  chlorina¬ 
tion  may  be  effected  in  a  shorter  time  at  the  ordinary  temperature. 
The  crude  product  is  washed  with  dilute  acids  and  water,  dried,  and 
covered  for  2  days  with  light  petroleum  ;  it  is  next  dissolved  in  5  per 
cent,  solution  of  sodium  hydroxide  and  treated  with  one-tenth  of  its 
weight  of  sodium  peroxide  ;  sufficient  hydrochloric  acid  to  precipitate 
5 — 10  per  cent,  of  the  tetrachlorophenol  is  then  added,  and,  from  the 
filtrate,  the  remainder  is  precipitated  in  a  pure  state  by  the  addition 
of  excess  of  acid.  The  substance  is  purified  by  recrystallisation  from 
light  petroleum  ;  it  melts  at  67 '5°  and  can  be  slowly  distilled  under 
reduced  pressure  without  decomposition  (compare  Zincke  and 
Walbaum,  Abstr.,  1891,  708).  T.  A.  H. 

Derivatives  of  Phenyl  Ether.  IV.  Alfred  N.  Cook  and  Guy 
G.  Frauy  (Amer.  Chem.  J.,  1902,  28,  486 — 490). — p -Nitrophenyl 
m-tolyl  ether ,  N02,C6H4,0’C6H4Me,  prepared  by  the  action  of  potassium 
m-cresoxide  on  ^-bromonitrobenzene,  is  a  pale  yellow,  crystalline 
substance  which  melts  at  60 — 61°  and  boils  at  230 — 233°  under 
30  mm.  pressure.  It  furnishes  a  sulphonic  acid  which  crystallises  in 
white  needles  and  melts  at  135°;  the  barium,  strontium,  and  coptper 
salts  are  described. 

p -Aminophenyl  m-tolyl  ether  is  stable  when  dry,  but  suffers  partial 
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decomposition  during  desiccation  ;  its  hydrochloride  forms  colourless 
needles  “  which  shrivel  at  146°  ”  ;  the  nitrate  and  sulphate  were  also  pre¬ 
pared.  By  the  action  of  nitric  acid  on  jo-nitrophenyl  m-tolyl  ether,  a 
wifro-derivative  is  produced  as  a  yellow,  crystalline  solid  which  melts 
at  103 — 104°.  E.  G. 

Influence  of  the  OHs  Group  on  Substitution  in  the  Benzene 
Nucleus.  Jan  J.  Blanksma  ( llec .  trav,  chim.,  1902,  21,  327 — 338). — 
s -Xylyl  methyl  ether ,  prepared  by  methylating  s-xylenol,  is  a  colourless 
oil  which  boils  at  193°  and  has  an  odour  resembling  that  of  anisole  ; 
it  reacts  with  bromine  in  acetic  acid  to  form  tribromo-s- xylyl  methyl 
ether ,  which  separates  from  alcohol  or  acetic  acid  in  colourless  crystals 
and  melts  at  111°.  Trinitron  xylyl  methyl  ether  crystallises  in  colour¬ 
less  needles  and  melts  at  127°;  when  heated  with  alcoholic  ammonia 
in  closed  tubes  at  100°,  it  is  transformed  into  trinitro-s-xylidine.  The 
latter,  when  boiled  with  alkali  hydroxides  in  alcohol,  gives  off  ammo¬ 
nia,  but,  owing  probably  to  secondary  reactions,  no  trinitro-s-xylenol 
could  be  isolated.  5- Methylamino -2  :  4  :  Q-trinitro-m-xylene,  obtained 
by  the  action  of  methylamine  on  trinitro-s-xylyl  methyl  ether,  forms 
yellow  crystals,  melts  at  164°,  and  on  nitration  furnishes  the  corre¬ 
sponding  nitroamine,  a  colourless,  crystalline  substance  which  melts  and 
decomposes  at  181°.  b-Ethylamino-2  :  4  :  3-trinitro-m-xylene,  similarly 
obtained,  melts  at  122°;  the  corresponding  nitroamine  melts  at  85°. 
2:4:  3-Trinitro-m-tolyl  methyl  ether,  obtained  by  the  nitration  of 
m-tolyl  methyl  ether,  separates  from  alcohol  in  colourless  crystals  and 
melts  at  92°;  it  is  converted  by  ammonia  into  the  corresponding 
2:4:  6-trinitro-m-toluidine,  and  by  methylamine  into  3-methylamino- 
2:4:  6- trinitrotoluene ,  which  forms  yellow  crystals,  melts  at  138°,  and 
on  nitration  gives  rise  to  the  corresponding  nitroamine.  3 -Ethylamino- 
2:4:  3-trinitrotoluene  resembles  its  lower  homologue,  melts  at  98°,  and 
furnishes  a  nitroamine  which  forms  colourless  crystals  and  melts  at 
79°.  Alcoholic  solutions  of  these  derivatives  of  the  methyl  ether  of 
trinitro-m-cresol,  as  well  as  this  ether  itself,  give  red  colorations  with 
solutions  of  potassium  cyanide,  whilst  the  corresponding  xylenol 
derivatives  give  no  coloration  with  this  reagent.  When  as-m-xylidine 
is  treated  with  methyl  iodide  and  the  mixture  of  mono-  and  di-methyl 
derivatives  thus  obtained  is  nitrated,  there  is  formed  4 -nitroamino- 
2:5: 3-trinitro-m-xylene,  a  colourless,  crystalline  substance  which 
melts  at  134°. 

The  reactions  so  far  described  indicate  that  the  presence  of  two 
methyl  groups  in  the  wieia-position  to  each  other  in  a  benzene 
nucleus  facilitates  nitration  and  bromination.  When  mesitylene  is 
dissolved  in  sulphuric  acid  and  the  resulting  sulphonic  acid  nitrated, 
trinitromesitylene  is  formed. 

The  author  draws  the  conclusion,  from  the  similar  reactivities  shown 
by  the  hydroxyl,  amino-,  and  methyl  groups,  that  a  carboxyl  or 
sulphonic  group  occupying  an  ortho-  or  para- position  relatively  to  a 
methyl  group  should  invariably  undergo  replacement  on  nitration  or 
bromination,  and,  conversely,  that  where  these  acid  groups  occupy  the 
same  position  relatively  to  halogen  or  methoxy-groups  the  acids  are 
more  stable  (compare  Klages  and  Lickroth,  Abstr.,  1899,  i,  598).  This 
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specific  action  of  substituents  with  regard  to  entrant  groups  renders 
unnecessary  any  explanation  based  on  stereochemical  grounds. 

T.  A.  H. 

New  Source  of  Thymol.  J.  A.  Battandier  {J.  Pharm.  Chim., 
1902,  [vi],  16,  536). — About  one-fourth  of  the  essence  of  Origanum 
doribundum  consists  of  thymol.  G.  D.  L. 

Phenyl  Naphthyl  Ethers  and  Hydroxyphenylnaphthalenes. 

Otto  Honigsohmid  ( Monatsh .,  1902,  23,  823 — 828.  Compare  Abstr., 
1901,  i,  700). — Phenyl  a-naphthyl  ether  and  hydroxyphenyl-a-naphtha- 
lene  are  formed  by  the  action  of  diazotised  a-naphthylamine  on  phenol. 
Phenyl  a-naphthyl  ether  crystallises  in  colourless  leaflets,  melts  at  55°, 
is  easily  soluble  in  the  ordinary  organic  solvents,  but  insoluble  in 
aqueous  alkali  hydroxides.  Hydroxyphenyl-a-naphthalene  crystallises 
from  methyl  alcohol  in  long,  glistening  prisms  containing  CH40, 
which  is  lost  on  exposure  to  air ;  from  light  petroleum,  it  separates  in 
nodular,  crystalline  aggregates  and  melts  at  57°;  the  benzoyl  derivative 
crystallises  in  small  needles  and  melts  at  83°  (compare  Hirsch, 
D.R.-P.  58001). 

Phenyl  fi-naphthyl  ether  crystallises  in  thick,  colourless  needles  and 
melts  at  93°.  Hydroxyphenyl-/3-naphthalene  crystallises  in  glistening 
leaflets,  melts  at  166 — 167°,  is  easily  soluble  in  the  ordinary  organic 
solvents,  and  forms  an  acetyl  derivative  which  crystallises  in  small, 
colourless  needles  and  melts  at  128°.  G.  Y. 

Reduction  of  Diphenylene  Oxide  and  the  Dinaphthylene 
Oxides.  Otto  Honigsohmid  (Monatsh.,  1902,  23,  829 — 835.  Compare 
Abstr.,  1901,  i,  700). — Tetrahydrodiphenylene  oxide  is  not  reduced  by 
sodium  in  boiling  amyl  alcohol  solution.  Teti'ahydrodiphenylene 
oxide  reacts  with  1  mol.  of  bromine  in  chloroform  solution  with 
evolution  of  hydrogen  bromide  and  formation  of  an  oily  substitution 
product. 

With  bromine  in  chloroform  solution,  octahydrodinaphthylene  oxide 
forms  a  <7i6ro?no-substitution  derivative,  C20H18OBr2,  which  crystallises 
in  glistening  leaflets,  melts  at  251°,  is  only  slightly  soluble  in  alcohol, 
and  is  not  acted  on  by  alcoholic  potassium  hydroxide  or  silver  nitrate 
solutions. 

On  reduction  with  sodium  and  amyl  alcohol,  /3-dinaphthylene  oxide 
yields  tetr ahy dr o- ^-dinaphthylene  oxide,  which  crystallises  in  glistening 
leaflets  or  colourless  needles,  melts  at  168°,  and  forms  dibromotetra- 
hydro-fS -dinaphthylene  oxide,  C20H]4OBr2,  crystallising  from  alcohol  and 
melting  at  137°.  G.  Y. 

Anthesterol,  a  New  Vegetable  Cholesterol.  TimothIje  Klobb 
{Bull.  Soc.  chim.,  1902,  [iii],  27,  1229 — 1233.  Compare  Naudin, 
Abstr.,  1884,  391). — Benzoylanthesterol,  CggH^’OBz,  obtained  together 
with  an  isomeride  ?  by  benzoylating  the  crude  substance  (unnamed) 
described  by  Naudin  {loc.  cit.),  separates  from  chloroform,  on  addition 
of  alcohol,  in  colourless  lamellae,  melts  at  284 — 286°,  sublimes 
unchanged,  has  [a]*,  +63,9°(c  =  2,5  per  cent.)  or  +59'9°  (c=l’25 
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per  cent.)  in  carbon  tetrachloride,  and  is  soluble  in  organic  solvents 
with  the  exception  of  alcohol.  When  warmed  with  alcoholic  potash, 
anthesterol,  C28H480,  is  obtained  in  the  form  of  feathery  tufts  or  fine 
needles  ;  it  melts  at  221 — 223c,  sublimes  unchanged,  has  [o]D  +48,3° 
in  ethylene  bromide,  and  dissolves  in  organic  solvents  with  the 
exception  of  methyl  alcohol.  It  gives  the  usual  colour  reactions  of  the 
cholesterols,  but  unlike  these  furnishes,  on  addition  of  bromine,  a 
mixture  of  firomo-derivatives,  one  of  which  crystallises  in  long  needles, 
but  has  not  been  obtained  pure.  T.  A.  H. 

Catechol  from  Coal-Tar.  E.  Bornstein  ( Ber .,  1902,  35, 

4324 — 4325). — The  tar  obtained  by  distilling  certain  Silesian  and 
Rhenish-Westphalian  coal  at  temperatures  as  low  as  possible  con¬ 
tained  small  quantities  of  catechol.  W.  A.  D. 

Action  of  Chlorine  and  of  Bromine  on  the  Mononitro- 
veratroles.  H.  Cousin  ( Conipt .  rend.,  1902, 135,  967 — 969). — In  order 
to  ascertain  the  constitution  of  the  trichloro-  and  tribromo-mononitro- 
veratroles  previously  described  (Abstr.,  1902,  i,  288),  the  action  of 
chlorine  and  bromine  on  the  mononitroveratroles  [C6H3(0Me)2'N02, 
1:2:3  and  1:2:4]  has  been  studied.  By  the  action  of  bromine  on 
3-nitroveratrole,  a  dibromonitroveratrole  is  formed  (Ann.  Ghim.  Phys., 
1898,  [vii],  13,  505),  and  by  the  further  action  of  bromine  in  presence 
of  sulphuric  acid,  yellowish  needles  of  tribromonitroveratrole, 
C6Br3(0Me)2*N02  [4  : 5  : 6  : 1 :  2  : 3], 

are  obtained.  This  compound  melts  at  116 — 117°;  it  is  insoluble  in 
water,  but  soluble  in  alcohol,  ether,  or  chloroform.  It  is  identical 
with  the  substance  obtained  by  the  nitration  of  tribromoveratrole 
(obtained  by  methylating  tribromoguaiacol),  the  constitution  of  which 
must  therefore  be  C6H(OMe)2Br3  [1  :  2  : 4  : 5  :  6].  The  product  obtained 
by  brominating  4-nitroveratrole  is  a  mixture  of  monobromonitro- 
veratrole  and  tetrabromoveratrole. 

Chlorine  does  not  react  in  acetic  acid  solution  on  3-nitroveratrole, 
but  in  presence  of  sulphuric  acid  a  mixture  of  dichloronitroveratrole 
and  tetrachloroveratrole  is  produced.  The  former  crystallises  in 
yellow  leaflets,  melts  at  110 — 111°,  and  is  insoluble  in  water  or 
light  petroleum,  but  soluble  in  alcohol,  ether,  or  benzene.  The  tetra¬ 
chloroveratrole  forms  white  needles,  melts  at  88°,  and  is  soluble  in 
light  petroleum.  By  the  action  of  chlorine  on  4-nitroveratrole  in 
acetic  acid  solution  in  presence  of  sulphuric  acid,  a  dichloronitrovera¬ 
trole  is  formed  which  crystallises  in  long,  yellowish  needles,  melts  at 
46 — 47°,  and  is  insoluble  in  water,  but  soluble  in  the  common  organic 
solvents.  No  trichloronitroveratrole  could  be  obtained  by  this  process, 
but  from  analogy  with  the  bromo-derivative  it  is  probable  that  the 
trichloronitroveratrole  previously  obtained  ( loc .  cit.)  has  the  consti¬ 
tution  C6Cl3(0Me)2-N02  [4  : 5  :  6  :  1  : 2  : 3].  J.  McC. 

Preparation  of  Aristol  and  its  Derivatives.  H.  Cousin 
(f.  j Pharm.  Ghim.,  1902,  [vi],  16,  378 — 382). — Aristol  (dithymol 
di-iodide),  C20H24O2I2,  is  obtained  by  the  action  of  a  solution  of  iodine 
in  potassium  iodide  on  an  alkaline  solution  of  thymol.  On  employing, 
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in  place  of  iodine,  a  concentrated  solution  of  sodium  hypochlorite,  the 
corresponding  dichloride  is  obtained.  A  dibromide  may  be  similarly 
prepared.  The  dichloride  decomposes  at  195°  without  melting,  is 
insoluble  in  water,  but  readily  soluble  in  ether,  chloroform,  benzene, 
or  carbon  disulphide.  W.  P.  S. 


Constitution  of  Thebaol.  Robert  Pschorr,  C.  Seydel,  and 
W.  Stohrer  (Her.,  1902,  35,  4400 — 4410). — Thebaol  (hydroxydi- 
methoxyphenanthrene)  was  supposed  by  Freund  (Abstr.,  1897,  i,  495) 
to  contain  one  hydroxyl  group  in  the  meta-position,  along  with  a 
methoxy-group  in  one  benzene  ring,  and  the  remaining  methoxy-group 
in  the  ortho-position  in  the  third  benzene  ring.  Thebaol,  however,  is 
readily  oxidised  in  alkaline  solution  and  therefore  probably  contains 
the  hydroxyl  in  the  para-position,  whilst  the  acid  thought  by  Freund 
to  be  o-hydroxyphthalic  acid  was  probably  m-hydroxyphthalic  acid. 
In  agreement  with  these  considerations,  it  has  been  found  by  the 
synthesis  of  methylthebaol  and  acetylthebaolquinone  from  mc.-o-nitro- 
vanillin  methyl  ether  and  nitrofsovanillin  that  thebaol  has  the  con- 

ch:ch— c-ch:ch*c-ch:ch 

Y  ii  ii  i 


stitution 


OMe-C:C(OH)-C- 


-C-CHlOOMe 


m'c.-o-Nitrovanillin  methyl  ether  condenses  with  sodium  ^-methoxy- 
phenylacetate  in  presence  of  acetic  anhydride  to  form  ( a)-j)-methoxy - 
phenyl-vic.-2~nitro-S  :  4 -dimethoxyoinnamic  acid , 


OMe’C<C^Me):C(No“>C'CH:C(CO»H)'C«H*’OMe- 
which  crystallises  in  long,  dull  yellow,  pointed  prisms  melting  at 
230 — 231°  (corr.).  The  silver,  calcium,  barium,  and  lead  salts  are  all 
crystalline.  This  acid  is  accompanied  by  a  small  amount  of  2 -nitro- 
3:4: 4' -trimethoxystilbene,  CIirHl705N’,  which  crystallises  in  long, 
yellow,  vitreous  prisms  melting  at  156°  (corr.).  The  nitro-acid  is 
reduced  by  ferrous  hydroxide  in  presence  of  ammonia  to  the  corre¬ 
sponding  p-methoxyphenyl-2-amino-3  : 4 -dimethoxy cinnamic  acid,  which 
crystallises  in  short,  yellow  prisms  or  tablets  melting  at  176 — 177° 
(corr.).  The  salts,  both  with  bases  and  acids,  are  crystalline  and  well- 
defined.  When  heated  with  acetic  anhydride,  the  base  passes  into 
S-p-methoxyphenyl-7  :  S~dimethoxy-2-carboslyril,  018Hl704N",  which  crys¬ 
tallises  in  colourless,  pointed  prisms  melting  at  282°  (corr.)  and  forms 
solutions  with  a  blue  fluorescence.  When  the  aminocinnamic  acid  is 
diazotised  and  the  resulting  solution  heated,  3:4:  Q-trimethoxyphen- 
anthrene-9 -carboxylic  acid  is  produced,  which  crystallises  in  slender, 
lustrous,  faintly  yellow  needles  melting  at  203°  (corr.)  and  forms 
soluble  salts  with  the  alkali  and  alkaline  earth  metals.  When  it  is 
distilled  under  100  mm.  pressure,  it  yields  methylthebaol  as  an  oil 
which  cannot  be  obtained  crystalline.  The  picrate  forms  dark  red 
needles  melting  at  109 — 110°  (corr.).  Bromine  converts  the  tri- 
methoxyphenanthrene  into  a  cfo'&romo-compound  which  crystallises  in 
slender  needles  and  melts  at  122 — 123°  (corr.). 

Synthesis  of  Acetylthebaolquinone . — vic.-o-Nitroisovanillin  condenses 
with  ^>-methoxy  phenyl  acetic  acid  to  form  ( a)-p-methoxyphenyl-2-nitro - 
Z-acetoxy-\-methoxy cinnamic  acid,  which  crystallises  in  pointed  prisms 
melting  at  215°  (corr.).  p-Methoxyphenyl-2-amino-Z-hydvoxy-k-methoxy- 
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cinnamic  acid ,  obtained  by  reduction,  crystallises  in  needles  melting 
at  150 — 152°,  and  rapidly  becomes  brown  when  exposed  to  the  air  in 
the  moist  state.  When  its  solution  in  hydrochloric  acid  is  treated 
with  sodium  nitrite,  a-p-methoxyphenyl-3-diazo-%oxy-^-methoxycinnamic 

acid ,  OMe-C<^Q~^>C-CH:C(CO2H)-C6H4-0Me,  separates  ; 

this  substance  crystallises  in  scarlet  prisms  which  decompose 
violently  at  145°,  and  is  not  decomposed  when  its  neutral  or  acid 
solutions  are  boiled.  The  alkaline  solution,  however,  yields,  on 
boiling,  i-hydroxy-3  :  Q-dimethoxyphenanthrene-9-carboxylic  acid,  which 
cryslallises  in  brown,  lustrous  plates  melting  at  254 — 256°  (corr.).  The 
acetyl  compound  forms  almost  colourless  crystals  melting  at  201 — 203° 
(corr.).  The  small  amount  of  this  substance  which  was  obtained  was 
converted  by  oxidation  into  a  quinone,  which  was  found  to  be  identical 
with  the  acetylthebaolquinone  prepared  from  thebaol  by  Freund. 

A.  H. 

Identity  of  Thebaol  Methyl  Ether  from  Thebaine  with  3:4:0- 
Trimethoxyphenanthrene.  Eduard  Vongerichten  ( Ber .,  1902,  35, 
4410 — 4412.  Compare  preceding  abstract). — Thebaol  is  converted 
by  methylation  into  an  oil  which  yields  a  picrate  and  dibromo-com- 
pound  identical  with  the  corresponding  compounds  prepared  syntheti¬ 
cally  by  Pschorr,  Seydel,  and  Stohrer.  A.  H. 

Properties  of  Compounds  of  the  Types  JEt-COOCET2Cl  and 
(R’C0-0)2CH2.  Marcel  Descud6  (Bull.  Soc.  chim.,  1902,  [iii],  27, 
L215 — 1219.  Compare  Abstr.,  1902,  i,  149,  339,  451,  and  738). — 
Chloromethyl  esters  react  with  alcohols  or  their  sodium  derivatives  to 
form  dialkylformals,  the  corresponding  alkyl  ester  or  sodium  salt 
respectively  being  obtained  as  a  by-product. 

Dibenzylformal,  CH2(0'CH2Ph)2,  obtained  by  the  interaction  of 
chloromethyl  acetate  with  benzyl  alcohol,  is  a  colourless,  rather 
viscous  liquid,  which  boils  at  280°  with  slight  decomposition,  has  a 
Sp.  gr.  P046  at  23°,  and  is  decomposed  by  acids  with  the  production 
of  formaldehyde.  One  drop  of  dibenzylformal,  when  added  to  sul¬ 
phuric  acid,  colours  the  latter  an  intense  blood-red. 

Methylene  dibenzoate  does  not  react  with  alcohols  or  their  sodium 
derivatives.  T.  A.  H. 

Action  of  Patty  Amines  on  Methylene  Dibenzoate.  Marcel 
Descude  (Comvt.  rend.,  1902,  135,  972 — 974). — The  reaction  between 
methylene  dibenzoate  and  primary  or  secondary  fatty  amines  proceeds 
in  the  same  way  as  with  ammonia  (this  vol.,  i,  72),  so  that  mono-  and 
di-alkylbenzamides,  are  obtained.  Tertiary  amines  do  not  react.  The 
monomethyl-  and  monoethyl-benzamides  have  already  been  obtained. 
The  monoalkylbenzamides  are  well-crystallised  solids,  whilst  the  di¬ 
alkyl  derivatives  are  oils  of  high  boiling  point.  Benzopropylamide , 
COPh’NHPr'1,  forms  quadratic  pyramids  which  melt  at  83°;  it  is 
insoluble  in  water  and  in  light  petroleum,  but  very  soluble  in  alcohol 
and  the  common  organic  solvents.  Benzoisobutylamide  is  easily  soluble 
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in  hot  light  petroleum,  but  almost  insoluble  in  the  cold.  It  melts  at 
54°,  is  insoluble  in  water,  but  soluble  in  organic  solvents.  Benzo- 
benzylamide  melts  at  104 — 105°  and  may  be  crystallised  from  water, 
ether,  or  light  petroleum. 

By  a  secondary  reaction  which  constantly  takes  place,  the  benzoates 
of  the  amines  are  also  formed.  These,  as  a  rule,  form  well-defined, 
monoclinic  crystals  and  will  be  described  later.  J.  McC. 

The  Action  of  Anhydrous  Nitric  Acid  on  Diortho-sub¬ 
stituted  Amides.  P.  J.  Montagne  ( Rec .  trav.  chim.,  1902,  21, 
376 — 398). — 2  :  4  :  §-Trinitrobenzamide,  prepared  by  the  action  of 
aqueous  ammonia  on  the  corresponding  chloride  dissolved  in  benzene, 
forms  yellow  crystals  and  melts  and  decomposes  at  264° ;  the  corre¬ 
sponding  methylamide  and  dimethylamide  are  crystalline  and  melt 
at  285°  and  144°  respectively.  The  first  of  these  amides,  when 
dissolved  in  anhydrous  nitric  acid,  furnishes  2  :  4  : 6-trinitrobenzoic 
acid,  the  second  is  converted  into  a  colourless,  crystalline  substance 
which  melts  at  173°  and  is  probably  a  nitroamide  of  the  constitution 
C6H2(N02)3*C0,NMe,N02,  since  it  reproduces  the  original  methyl- 
amide  when  warmed  with  dilute  sulphuric  acid,  whilst  the  third  is 
unaltered. 

2:4:  G-Trichloro-3-nitrobenzoic  acid,  prepared  from  aniline  as  a 
starting  point  by  Meyer  and  Sudborough’s  meLhod  (Abstr.,  1895, 
i,  93),  forms  monoclinic  crystals  [a  :  b  :  c  =  0’6540  :  1  :  03333  ;  (3 — 
76°5'30"J;  it  combines  with  varying  quantities  of  its  solvents,  but 
melts  when  anhydrous  at  169-25°.  When  treated  with  phosphorus 
pentachloride  dissolved  in  phosphorus  oxychloride,  it  furnishes 
2:4:  §-trichloro-Z-nitrobenzoic  chloride,  which  separates  from  light 
petroleum  in  crystals  melting  at  96°,  is  not  decomposed  by  water,  but 
in  benzene  solution  is  converted  by  aqueous  ammonia  into  the  corre¬ 
sponding  amide;  this  forms  large,  monoclinic  tablets  [a:b:c  = 
1-5933:1:1  0023  ;  /?=65°2T0"]  and  melts  at  228"5°.  The  corre¬ 
sponding  methylamide  separates  from  mixtures  of  acetone  and 
benzene  in  monoclinic  prisms  [a  :  6  :  c  =  1-1295  : 1  :  0-7112  ;  (3  = 
7 4°  1 5 ' 4 6 " J  and  melts  at  217 -25°.  The  dimethylamide  separates  from 
benzene  on  addition  of  light  petroleum  in  small  crystals  belonging  to 
the  monoclinic  system  \a  :  b  :  c=  IT  164  : 1  :  1T171 ;  (3  =  50°5'25-5"J ;  it 
melts  at  111-25°.  The  simple  amide  is  converted  by  anhydrous  nitric 
acid  into  2:4: 6-triehloro-3-nitrobenzoic  acid,  whilst  the  methyl¬ 
amide  furnishes  with  this  reagent  the  nitromethylamide,  which 
separates  from  benzene  and  light  petroleum  in  monoclinic  crystals 
[ct :  b  :  c  =  0-3009  :  1  :  0-3937  ;  (3—  8°28'44"],  melting  at  118-5°,  and  with 
dilute  sulphuric  acid  partly  regenerates  the  original  methylamide, 
but  is  also  partially  converted  into  trichlorobenzoic  acid.  The  di¬ 
methylamide  is  not  acted  on  by  anhydrous  nitric  acid.  These  results 
are  in  accordance  with  the  author’s  view  that  the  cause  of  the  in¬ 
hibiting  action  of  groups  in  the  orf/to-position  relatively  to  the  amino- 
group  on  the  reactivity  of  the  latter  is  stereochemical.  It  is  pointed 
out  that  the  2:4:  6-trichloro-3-nitrobenzoic  acid  described  by  Beilstein 
(Handbuch  2,  1241)  is  probably  2:4:  5-trichloro-3-nitrobenzoic  acid. 

T.  A.  H. 
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Additive  Products  of  Various  Acids.  Sebastiaan  Hoogewerf 
and  Willem  Arne  van  Dorp  ( Rec .  trav.  chim.,  1902,  21,  349 — 365. 
Compare  Abstr.,  1899,  i,  672). — The  following  acids  combine  with  one 
mol.  of  sulphuric  acid  to  form  colourless  additive  compounds  which 
crystallise  in  needles :  m-bromobenzoic,  o-toluic,  />-toluie,  2 : 4-di- 
methylbenzoic,  3  :  4-dimethylbenzoie,  2  : 5-dimethyl  benzoic,  2:4:  5-tri- 
methylbenzoic,  p-nitrocoumaric,  and  phthalic. 

The  following  compounds  of  two  organic  acids  have  been  obtained  : 
benzoic  acid  (1  mol.)  with  dichloroacetic  acid  (1  mol.),  coumaric  acid 
(1  mol.)  with  dichloroacetic  acid  (1  mol.),  cinnamic  acid  (2  mols.)  with 
trichloroacetic  acid  (1  mol.),  and  camphoric  acid  (2  mols.)  with  acetic 
acid  (1  mol.),  with  chloroacetic  acid  (1  mol.),  with  dichloroacetic  acid 
(1  mol.),  with  trichloroacetic  acid  (1  mol.),  and  with  isobutyric  acid 
(1  mol.). 

The  following  phenols  combine  with  phosphoric  acid  (1  mol.)  to 
form  crystalline  derivatives :  phenol,  j>?-bromophenol,  quinol,  and 
pLcresol. 

The  following  ketones  furnish  derivatives  containing  1  mol.  of  sul¬ 
phuric  acid ;  wi-xylyl  methyl  ketone,  ij/-cumy\  methyl  ketone,  and 
benzil. 

Vanillin  combines  with  1  mol.,  and  piperonal  with  3  mols.,  of  sul¬ 
phuric  acid.  i^-Cumenesulphonic  acid  (1  mol.)  combines  with  1  mol. 
of  phosphoric  acid. 

The  following  acids  do  not  form  additive  compounds  of  this 
character  :  2:4:  6-trimethylbenzoic,  2:3:5:  6-tetramethylbenzoic, 

2:4:5:  6-tetramethylbenzoic,  o-,  m-,  and  p-chlorobenzoic,  2:4:  6-tri- 
chlorobenzoic,  o-  and  p-bromobenzoie,  2  :  4-dibromobenzoic,  and  3  :  5-di- 
bromobenzoic. 

The  methylbenzoic  acids  furnish  compounds  with  sulphuric  acid 
except  in  cases  where  the  two  orfAo-positions  relative  to  the  carboxyl 
are  occupied  by  methyl  groups  ;  this  is  in  accordance  with  Victor 
Meyer’s  rule  (Abstr.,  1894,  i,  463,  and  1895,  i,  466) ;  it  should  also 
follow  that  such  acids  are  more  stable  towards  sulphuric  acid,  but  this 
is  not  the  case,  since  2:4:  6-trimethylbenzoic,  2:4:5:  6-tetramethyl¬ 
benzoic,  and  2:3:5:  6-tetramethylbenzoic  acids  are  decomposed  by 
sulphuric  acid,  furnishing  carbon  dioxide  and  the  corresponding  hydro¬ 
carbon,  whilst  mesitylenesulphonic  acid  is  decomposed  even  by  boiling 
acetic  acid.  Similarly,  ketones  of  the  type  R*CO*Me,  where  R  is 
a  methylated  phenyl,  are  stable  towards  sulphuric  acid  except  in  such 
cases  as  mesityl,  duryl,  and  isoduryl  methyl  ketones.  It  appears, 
therefore,  that  the  occurrence  of  two  methyl  groups  in  the  ortho- posi¬ 
tion  relatively  to  a  reacting  group  in  an  aromatic  nucleus  facilitates 
rather  than  inhibits  reactivity  (compare  V.  Meyer,  Abstr.,  1895,  i, 
466  ;  Klages  and  Lickroth,  ibid.,  1899,  i,  598;  Weiler,  ibid.,  1899,  i, 
703,  and  Blanksma,  ibid.,  1902,  i,  600),  whilst  the  stability  is  increased 
by  substituent  haloids  in  these  positions  (compare  Blanksma,  this 
vol.,  i,  158). 

The  additive  compounds  may  be  regarded  as  oxonium  derivatives 
and  represented  by  formulae  such  as  HglOPh'O'PC^OH)^  or  it  may 
be  supposed  that  in  their  formation  such  double  oxygen  linkings  as 
'.CIO  and  :PIO  become  single,  when  formulae  such  as  Ph*0’P(OH)4 
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are  obtained  ;  the  information  at  present  available  is  insufficient  to 
decide  between  these  representations.  T.  A.  H. 

Chemical  Action  of  Light.  Giacomo  Ciamician  and  Paul 
Silber  (Ber.,  1902,  35,  4128— 4131).— As  a  result  of  the  continu¬ 
ation  of  their  former  work  (compare  Abstr.,  1901,  i,  329  and  390  ; 
1902,  i,  433),  the  authors  find  that,  under  the  influence  of  light, 
unsaturated  compounds  exhibit  a  decided  tendency  to  polymerise. 

It  has  been  alieady  shown  by  Bertram  and  Kursten  that  when  dry 
cinnamic  acid  is  exposed  to  sunlight  it  is  rapidly  and  almost  com¬ 
pletely  transformed  into  a-truxillic  acid.  The  authors  find,  however, 
that  when  an  absolute  alcoholic  solution  of  cinnamic  acid  is  left  in  tho 
light  for  nearly  five  months,  about  half  the  acid  is  converted  into  the 
ethyl  ester,  the  rest  being  unchanged  ;  no  sign  of  truxillic  acid  could 
be  found.  When  suspended  in,  and  partially  dissolved  by,  paralde¬ 
hyde,  cinnamic  acid  is,  to  some  extent,  polymerised  into  a-truxillic  acid, 
but  the  authors  consider  that  it  is  only  the  undissolved  cinnamic 
acid  which  undergoes  this  change. 

Under  the  influence  of  light,  a  solution  of  stilbene  in  benzene 
assumes  a  pale  yellow  colour,  part  of  the  stilbene  being  polymerised 
into  a  compound  having  the  doubled  formula,  C28H24,  as  is  shown  by 
a  cryoscopic  molecular  weight  determination  in  naphthalene  solution. 
This  compound  crystallises  from  ether  in  colourless  prisms,  and  in 
alcoholic  solution  is  stable  towards  permanganate. 

Exposed  to  light  in  either  alcohol  or  paraldehyde  solution,  coumarin 
undergoes  partial  polymerisation  into  a  dipolymeride,  C18H1204, 
which  is  probably  identical  with  Dyson’s  dihydrocoumarin  and 
separates  from  the  solution  in  colourless,  well-formed  crystals  melting 
at  262°.  T.  H.  P. 

Action  of  Hydrogen  on  fsoSalicylic  Acid  in  Alkaline 
Solution.  Heinrich  Brunner  ( Chem .  Zeit.,  1902,  20,  1123 — 1124. 
Compare  ibid.,  541). — By  treating  salicylic  acid  with  bromine  and 
aqua  regia,  a  dibromosalicylic  acid  is  obtained  which  differs  from 
the  ordinary  dibromosalicylic  acid,  but  can  be  converted  into  it  by 
the  action  of  hydrogen  ;  this  acid  is  believed  to  be  a  dibromo- 
iso salicylic  acid.  When  treated  with  aqua  regia,  salicylic  acid 
is  partly  changed  into  an  isomeric  acid  which  crystallises  in  the 
triclinic  system,  whereas  salicylic  acid  is  monoclinic.  The  iso-acid 
can  be  converted  into,  aud  recovered  from,  its  salts  and  esters. 
With  hydrazine  hydrate,  isosalicylic  acid  gives  a  compound 

c7h6o3,n2h4, 

whilst  salicylic  acid  gives  a  compound  (C7H0O3)2,N2H4.  With  phenyl- 
carbimide,  the  iso-acid  does  not  react  at  100°,  but  the  normal  acid  yields 
a  urethane.  On  heating  salicylic  acid  or  its  potassium  salt  under 
pressure  at  180 — 200°  for  2  hours,  it  remains  unchanged,  but  the  iso¬ 
acid  sinters  to  a  reddish-grey  mass  with  formation  of  phenol  and 
carbon  dioxide.  On  reducing  isosalicylic  acid  with  sodium  amalgam  or, 
better,  sodium  hydroxide  and  aluminium  powder,  a  blue  liquid  i3 
obtained  which  becomes  red  with  acids;  a  similar  reaction  is  observed  on 
distilling  it  with  lime.  A  mixture  of  salicylic  and  nitrosalicylic  acids 
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gives  the  same  colorations  when  similarly  treated.  Further,  this 
reaction  is  given  by  the  sublimate  from  a  mixture  of  salicylic  and 
nitrosalicylic  acids ;  when  alone,  the  latter  acid  cannot  be  sublimed. 
Salicylic  acid  gives  a  similar  colour  reaction  when  mixed  with  o-  or 
jo-nitrophenol,  but  not  with  the  ?n-isomeride.  K.  J.  P.  0. 

The  Three  Isomeric  Ethyl  Benzylideneanilineacetoacetates. 
Robert  Schiff  ( Ber .,  1902,  35,  4325 — 4328). — A  reply  to  Rabe  (this 
vol.,  i,  62),  in  which  the  existence  of  the  three  forms  of  ethyl 
benzylideneacetoacetate  is  maintained  ;  it  is  pointed  out  that  although 
these  derivatives  are  at  first  dimolecular  in  benzene  solution,  they  are 
suddenly  resolved,  after  about  10  minutes,  into  single  molecules,  as 
shown  by  a  halving  of  the  observed  molecular  weight. 

W.  A.  D. 

Dissociation  of  Ethyl  Benzylideneanilineacetoacetates.  Wil¬ 
helm  Biltz  ( Ber .,  1902,  35,  4438—4440.  Compare  Babe,  this 
vol.,  i,  62). — The  molecular  weights  of  the  compounds  described  by 
Schiff  (Abstr.,  1898,  i,  237,  and  preceding  abstract)  as  melting  at 
77 — 78°  and  at  103 — 104°  have  been  determined  by  the  cryoscopic 
method  in  naphthalene  solution  and  by  the  ebullioscopic  method  in  ben¬ 
zene  solution.  In  nearly  all  cases,  the  results  come  below  those  required 
for  the  compound  C19H2103N,  indicating  that  partial  dissociation 
occurs.  The  compound  melting  at  103 — 104°  gives  normal  results 
when  freshly  dissolved  in  naphthalene,  but  the  numbers  quickly 
diminish.  The  numbers  obtained  with  the  strongly  associating  solvent 
benzene  are,  as  a  rule,  higher  than  those  obtained  with  naphthalene. 

J.  J.  S. 

Condensation  of  Naphthalaldehydic  Acid  with  Ketones. 
Josef  Zink  ( Monatsh .,  1902,  23,  836 — 841.  Compare  Abstr.,  1902, 
i,  34). — Naphthalidomethyl  phenyl  ketone  reacts  with  methylamine 

0  JJ 

yielding  methyl  phenacylnaphthalimidine,  CO<C^1^je£^>CH,CH"2’  COPh, 

which  crystallises  in  white  needles,  melts  at  95 — 100°,  is  easily  soluble 
in  the  ordinary  organic  solvents,  does  not  form  an  acetyl  derivative, 
and  does  not  undergo  isomeric  change  when  boiled  with  alkalis  or 
alcoholic  hydrochloric  acid. 

Attempts  to  methylate  phenacylnaphthalimidine  by  heating  with 
methyl  iodide,  with  or  without  addition  of  potassium  hydroxide, 
resulted  in  the  formation  of  the  yellow  isomeride.  When  heated  with 
acetic  anhydride,  phenacylnaphthalimidine  yields  an  acetyl  derivative 
crystallising  in  white  needles  and  melting  at  145°. 

As  the  yellow  isomeride  does  not  undergo  Hofmann’s  reaction  with 
bromine  and  is  not  attacked  by  nitrous  acid,  it  cannot  be  represented 
by  the  formula  previously  suggested. 

Naphthalidomethyl  n-butyl  ketone,  formed  by  the  condensation  of 
naphthalaldehydic  acid  with  methyl  %-butyl  ketone,  crystallises  in 
white  needles,  melts  at  75°,  is  soluble  in  the  usual  organic  solvents, 
and,  when  warmed  with  aqueous  alkalis,  dissolves  and  decomposes  with 
formation  of  methyl  butyl  ketone.  G.  Y. 
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Hydroxyphenanthrenecarboxylic  Acids.  Alfred  Werner  and 
J.  Kunz  ( Ber .,  1902,35,  4419 — 4429). — 3-Hydroxyphenanthrene-2-carb- 
oxylic  acid  is  produced  when  the  dry  sodium  derivative  of  3-phenanthrol 
is  heated  with  excess  of  carbon  dioxide  at  240 — 250°  under  10 — 30 
atm.  pressure  for  6  hours.  It  crystallises  in  short,  yellow  prisms, 
melts  and  decomposes  at  303°,  and  dissolves  in  80  f  arts  of  boiling 
acetone.  The  calcium,  barium ,  lead,  ferric,  and  ferrous  salts  are 
described.  The  acetyl  derivative  is  colourless  and  melts  at  207 — 208°, 
the  methyl  ester  crystallises  in  yellowish  needles  melting  at  171°. 

The  isomeric  2-hydroxyphenanthrene-3-carboxylic  acid,  obtained  in  a 
similar  manner  from  the  sodium  derivative  of  2-phenanthrol,  crystal¬ 
lises  from  a  mixture  of  benzene  and  acetone  in  long,  yellow  needles 
melting  and  decomposing  at  277°  and  is  soluble  in  about  40  parts  of 
boiling  acetone.  The  calcium,  barium,  lead,  ferric,  and  errous  salts 
are  described.  The  acetyl  derivative  melts  and  decomposes  at  210°,  and 
is  only  sparingly  soluble  in  hot  glacial  acetic  acid.  The  methyl  ester 
melts  at  126°.  The  dry  powdered  acids  and  also  1  per  cent,  aqueous 
solutions  of  the  sodium  salts  of  the  acids  have  strong  antiseptic 
properties  and  readily  destroy  Staphylococcus  pyogenes .  Subcutaneous 
injections  of  the  acids  mixed  with  1  per  cent,  peptone  solution  caused 
the  death  of  white  mice. 

An  apparatus  is  described  for  use  in  heating  different  substances 
with  carbon  dioxide  under  pressure.  J.  J.  S. 


Salts  of  Indigotin.  Arthur  Binz  and  August  Kufferath 
(Annalen,  1902,  325,  196 — 204). — Although  it  has  been  known  that 
indigotin  dissolves  in  a  mixture  of  glacial  acetic  and  sulphuric  acids, 
wheieas  it  is  insoluble  in  acetic  acid  alone,  yet  the  salts  of  indigotin 
have  not  hitherto  beenisolated.  Indigotin  hydrochloride,  C16H10O2N2,HCl, 
is  prepared  by  passing  dry  hydrogen  chloride  into  a  suspension  of  indigo 
in  acetic  acid,  benzene,  or  chloroform,  when  it  dissolves,  forming  a  deep 
blue  solution;  fiom  the  acetic  acid  solution,  ether  precipitates  the  salt 
as  lustrous  leaflets,  well-formed,  six-sided  prisms  being  also  obtained 
by  spontaneous  crystallisation;  by  water,  they  are  completely  hydrolysed. 
The  hydrobromide  is  a  similar  compound  ;  the  hydriodide  could  not  be 
prepared.  The  platinichloride,  (C]GH10O2N2)2,H2PtCIG,  is  prepared 
by  mixing  acetic  acid  solutions  of  the  hydrochloride  and  of  chloro- 
platinic  acid,  when  the  salt  separates  in  microscopic,  blue-black,  rhombic 
plates.  Indigotin  sulphate,  C16H10O2N2,H2SO4,  is  very  easily  obtained 
by  dissolving  indigo  powder  in  a  mixture  of  acetic  and  sulphuric 
acids  (5  vols.  of  acetic  to  1  vol.  of  sulphuric  acid) ;  when  kept,  or  on 
addition  of  ether,  the  salt  crystallises  in  deep  blue  needles  and  is  quite 
stable  in  the  air,  but  decomposed  by  water,  alcohol,  or  acetic  acid. 
The  hydrogen  sulphate,  O16H10O2lSr2,2H2SO4  (Badische  Anilin-  and  Soda 
Fabrik,  D.R.-P.  121450),  is  obtained  as  a  hygroscopic  mass  of  slendei 
needles  when  finely  powdered  indigo  is  treated  with  sulphuric  acid 
of  60°  Be. 

It  is  suggested  that  in  indigo  analysis  a  mixture  of  acetic  and 
sulphuric  acids  should  be  used  instead  of  acetic  acid  to  extract  the 
indigotin,  K.  J.  P.  O. 
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New  Compound  of  Acetylsalicylic  Acid.  Emil  Uhlfelder 
and  Ludwig  Vanino  ( Ghem .  Centr.,  1902,  li,  1314;  from  Pharm.  Zeit., 
47,  847). — Acetylsalicylic  acid  peroxide,  prepared  by  the  action  of 
hydrogen  peroxide  on  a  solution  of  acetylsalicylic  chloride  in  acetone 
at  0°  in  presence  of  pyridine,  melts  at  109 — 110°,  has  not  been  made 
to  detonate  by  heating  in  a  capillary  tube,  and  does  not  give  a  violet 
coloration  with  ferric  chloride.  E.  W.  W. 

The  a-Phenylphthalimide  of  Kuhara  and  Pukui.  Sebastiaan 
Hoogewerf  and  Willem  Arne  van  Dorp  ( Rec .  trav.  chirn.,  1902,  21, 
339 — 348). — It  is  shown  that  the  substance  described  by  Kuhara  and 
Fukui  (Abstr.,  1902,  i,  34)  as  a-phenylphthalimide  is  in  reality 
phthalyldiphenyldiamide  (Yan  der  Meulen,  Abstr.,  1897,  i,  281).  The 
true  a-phenylphthalimide  has  already  been  obtained  and  described  by 
Van  der  Meulen  ( loc .  cit.)  under  the  name  phthalylphenyhsoimide. 

T.  A.  H. 


Hydration  of  o-Hydroxybenzoylformic  Acid.  Paul  Fritsch 
(Per.,  1902,  35,  4346.  Compare  Stoermer,  this  vol.,  i,  457). — When 
o-hydroxybenzoylformic  acid  is  dissolved  in  ether  and  moistened 
with  a  few  drops  of  water,  it  yields,  on  evaporation  of  the  ether, 
a  syrup  which  deposits  flat,  prismatic  crystals  of  the  acid ;  these 
melt  at  41 — 42°  and  have  the  composition  of  a  hydrated  acid, 
0H-C6H4-C(0H)2-C02H.  T.  M.  L. 


Abnormal  Course  of  Michael’s  Condensation.  Josef  Svoboda 
(Monatsh.,  1902,  23,  842 — 864.  Compare  Skraup,  Abstr.,  1901, 
i,  226). — The  condensation  of  ethyl  citraconate  and  the  sodium  deri¬ 
vative  of  ethyl  methylmalonate  leads  to  the  formation  of  a  colourless 
oil,  which  boils  at  198 — 201°  under  15  mm.  pressure  and  is  probably 


CH  *CYCO  Et) 

ethyl  methylketocyc/opentanetricarboxylate,  CO<C\1TT2  2 

CH2-CMe,L-U2Et 

With  phenylhydrazine,  the  oil  forms  water  and  a  viscous,  red  mass, 
probably  the  phenylhydrazone. 

On  hydrolysis,  the  tricarboxylic  acid  loses  2C02  and  yields  methyl- 
ketocyAopentanecarboxylic  acid,  C6H6Me0*C02H ;  this  is  obtained  in 
two  modifications,  one  of  which  is  extracted  by  ether  from  the  aqueous 
solution.  The  acid,  soluble  in  ether,  is  a  thick,  yellow  oil  which 
distils  at  128°  under  15  mm.  pressure.  Before  distillation,  it  has  [a]D 
+  36’66°  (in  another  preparation  |_a]D  +18’73°),  but  after  distillation 
the  acid  is  inactive.  The  brucine  salt,  C7H10O3,C23H26O4N2,4H2O, 
crystallises  in  long  prisms,  melts  at  85°,  loses  4H20  at  105°,  and 
melts  when  anhydrous  at  143°.  The  calcium  salt,  (C7H903)2Ca,4H20, 
crystallises  in  rhombic  prisms,  and  in  aqueous  solution  gives  a  white 
precipitate  with  silver  nitrate  or  mercuric  chloride  solution.  The 
ethyl  ester  is  a  colourless  oil  and  distils  at  237°  under  732  mm.  or  at 
118°  under  15  mm.  pressure;  its  oxime  crystallises  in  rhombic  plates, 
melts  at  52°,  and  is  easily  soluble  in  water,  alcohol,  or  ether. 

With  phenylhydrazine,  the  ethyl  ester  forms  a  substance,  C13H14ON2(l), 
which  separates  from  alcohol  as  a  brownish-yellow,  amorphous  powder 
and  melts  at  14 3°. 
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The  modification  of  methylketoc-ycfopentanecarboxylic  acid,  soluble 
in  water  and  not  extracted  by  ether,  forms  a  thick,  yellow  syrup, 
which  can  be  distilled  under  reduced  pressure  and  is  optically  in¬ 
active.  The  brucine  salt,  C(-H10O3,C!23H2f)O4I72,  crystallises  in  delicate 
needles  and  melts  at  118°;  the  silver  salt  forms  a  white,  amorphous 
precipitate.  The  ethyl  ester  is  a  colourless  liquid,  boils  at  120°  under 
15  mm.  pressure,  and  forms  an  oxime  which  crystallises  in  rhombic 
plates  and  melts  at  52°.  With  strychnine,  the  acid  forms  a  derivative 
which  crystallises  in  needles,  melts  at  227°,  and  is  hydrolysed  when 
heated  with  water.  G.  Y. 

Crystallography  of  some  Lichenie  Acids.  Hubert  Happen 
(Zeit.  Kryst.  Min.,  1902,  37,  151  — 170). — Detailed  crystallographic 
and  optical  determinations  are  given  for  the  following  substances : 
atranoric  acid,  zeorin,  usnic  acid,  pinastric  acid,  placodiolin,  vulpic 
acid,  vulpic  anhydride,  sodium  vulpinate,  propylpulvic  acid,  ethyl  pul  vie 
acid,  calycin,  stictaurin,  and  rhizoearpic  acid.  L.  J.  S. 

Nitro-derivatives  of  fsoVanillin.  Robert  Pschorr  and  W. 
Stohrer  ( Ber .,  1902,  35,  4393 — 4399). — The  constitutions  of  the 
three  mononitro-derivatives  of  fsovanillin  were  ascertained  by  the 
comparison  of  their  methyl  ethers  with  the  nitro-derivatives  of 
methylvanillin,  the  constitution  of  which  is  already  known  (Abstr., 
1900,  i,  178).  2  :  6-Diniiroisovanillin , 

CHO-C6H(N02)(OH)(OMe)-N02  [1  :  2  :  3  :  4  :  6], 
is  formed  when  fsovamllin  is  carefully  nitrated  below  0°  with 
concentrated  nitric  acid,  or  below  10°  with  dilute  acid,  and  crystal¬ 
lises  in  colourless  needles  melting  at  164 — 165°  (corr.).  It  is  also 
formed  by  the  further  nitration  of  both  2-  and  6-nitrofsovanillin. 
The  phenylhydrazone  forms  dark  red  plates  melting  at  185°  (corr.). 

The  nitration  of  fsovanillin  in  acetone  solution  below  10°  leads  to 
the  formation  of  s-o-nitroisovanillin, 

CH0-C6H2(0H)(0Me)-N02  [1:3:4:  6], 
and  vid.-o-nitrolsovanillin,  CHO-C6H2(OH)(OMe),lN02  [1  :  3  :  4  :  2]. 
The  symmetrical  compound  is  precipitated  from  the  solution  of  its 
sodium  salt  by  carbon  dioxide  and  crystallises  in  yellow  needles 
melting  at  189°  (corr.).  The  phenylhy dr azone  forms  dark  red, 
lustrous  plates  melting  at  200 — 201°.  The  methyl  ether  is  identical 
with  s-o-nitrovanillm  methyl  ether.  inc.-o-Nitrofsovanillin  crystallises 
in  almost  colourless  plates  melting  at  148 — 149°  (corr.),  and  is  more 
soluble  than  its  isomeride.  The  phenylhydrazone  crystallises  in  dark 
violet,  fascicular  groups  of  needles  meltmg  at  157 — 158°  (corr.). 
A  cetylisovanillin  is  best  obtained  by  the  direct  action  of  acetic 
anhydride,  and  crystallises  in  needles  melting  at  64°.  On  nitration 
with  fuming  nitric  acid,  it  yields  5-nitroacetyhsovanillin , 
CH0-C6H2(0Ac)(0Me)-N02  [1  :  3  :  4  :  5], 
which  crystallises  in  laintly  yellow  needles  melting  at  86°  (corr.)  ;  the 
phenylhydrazone  forms  yellow  needles  melting  at  165°  (corr.).  5 -JVitro- 
iso vanillin  crystallises  in  colourless  needles  melting  at  113°  (coi’r.). 
Benzoylisovanillin  crystallises  in  colourless  pi  isms  melting  at  75° 
(corr.),  yields  a  phenylhydrazone  melting  at  187°  (corr.),  and  is 
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converted  by  nitration  into  5-nitrobenzoyl\sovanillin,  which  crystal¬ 
lises  in  colourless  needles  melting  at  120 — 121°  (corr.);  the  phenyl- 
hydrazone  melts  at  205 — 206°  (corr.).  5-Nitrofsovanillin  and 
5-nitrovanillin  both  yield  the  same  methyl  ether,  which  crystallises  in 
colourless  needles  melting  at  90 — 91°  (corr.)  ;  the  phenylhydrazone 
forms  yellow  plates  and  melts  at  108 — 110°.  A.  H. 


Preparation  of  o-Aminobenzophenone  Derivatives.  Fritz 
CJllmann  and  H.  Bleier  ( Ber .,  1902,  35,  4273 — 4280). — A  method  of 
preparing  o-aminobenzophenone  derivatives  from  o-aminobenzoic  acid 
has  been  devised.  £>-Toluenesulphone-o-aminobenzoic  acid,  which  is  easily 
prepared,  is  converted  into  the  acid  chloride,  and  the  latter,  without 
being  isolated,  treated  with  benzene  and  aluminium  chloride,  when  the 
benzophenone  derivative  is  formed.  'p-Toluenesulphone-o-aminobenzoic 
acid,  C7H7‘S02‘NH,C6H4,C02H,  is  prepared  by  adding  y>-toluenesul- 
phonic  chloride  to  a  warm  solution  of  o-aminobenzoic  acid  in  sodium 


carbonate ;  it  crystallises  in  white  needles  melting  at  217°,  and 
when  treated  with  methyl  sulphate  in  sodium  hydroxide  solution 
yields  methyl  p-toluenesulphone-o-methylaminobenzoate,  which  forms 
lustrous  crystals  melting  at  94°.  ip-Toluenesulphone-o-aminobenzophenone, 
CfH^SOg'NH^CgH^COPh,  is  obtained  from  the  acid  just  described  by 
treating  it  in  benzene  solution  successively  with  phosphoric  chloride  and 
aluminium  chloride  ;  it  crystallises  in  star-shaped  aggregates  melting  at 
127°,  and  is  soluble  in  alkali  hydroxides ;  the  yield  amounts  to  75  per 
cent,  of  the  theoretical;  at  the  same  time,  there  is  formed  a  small  amount 
of  phenyl  y>-tolyl  sulphone  (m.p.  124°),  the  proportion  of  which  increases 
with  increase  of  the  amount  of  aluminium  chloride  used,  p -Toluene- 
sulphone-o-methylaminobenzophenone,  prepared  by  the  action  of  methyl 
sulphate  on  an  alkaline  solution  of  the  benzophenone,  forms  colourless 
crystals  melting  at  124°.  o-Aminobenzophenone  is  readily  obtained 
by  hydrolysing  with  warm  sulphuric  acid  the  sulphone,  which  need 
not  for  this  purpose  be  purified.  o-Methylaminobenzophenone  is  prepared 
in  an  exactly  similar  manner  from  toluenesulphone-o-methylamino- 
benzophenone ;  it  forms  yellow  crystals  melting  at  66°.  p -Toluene- 
sulphone-o-aminophenyl  p-tolyl  ketone,  C7H7’S02*NII*C6H4*C0*C7H7, 
is  prepared  from  toluenesulphone-o-aminobenzoic  acid,  which  is  treated 
with  phosphoric  chloride  and  aluminium  chloride  in  toluene  solution  ; 
it  forms  white  crystals  melting  at  1 23°,  and  on  hydrolysis  gives 
o-aminophenyl  jo-tolyl  ketone  (m.  p.  95°;  Kippenberg,  Abstr.,  1897,  i, 
421).  o-Aminophenyl  a-naphthyl  ketone  (m.  p.  140’5°)  was  prepared 
by  treating  a  solution  in  carbon  disulphide  of  the  toluenesulphone 
acid  and  naphthalene  with  phosphoric  chloride  and  aluminium  chloride. 
\>-Toluenesulphone-%amino-M -methoxybenzophenone, 

07H7-S02-NH*C6H4-C0-06H4-0Me, 
is  extremely  easily  prepared  from  toluenesulphoneaminobenzoic  acid 
and  anisole  by  this  method;  it  crystallises  in  leaflets  melting  at  143°, 
and  by  heating  with  a  mixture  of  acetic  and  sulphuric  acids  is 
converted  into  2-amino-i' -methoxybenzophenone  ;  which  crystallises  in 


yellow,  star-shaped  aggregates  melting  at  76°.  3-MethoxyJluorenone, 
.C,H4 

GO<y  I  4  ,  is  prepared  from  the  substance  last  mentioned  by 

Vg  tig  '  OJVj-G 
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diazotising  and  boiling  the  resulting  solution;  it  forms  yellow  leaflets 
melting  at  99°  and  dissolves  in  sulphuric  acid  to  a  violet-red  solu¬ 
tion.  3 -Hydroxyjluorenone  is  obtained  by  heating  the  methoxy- 
derivative  with  aluminium  chloride  at  150°;  it  forms  yellow  crystals 
melting  at  225°  and  dissolves  in  sodium  hydroxide  with  an  orange-red, 
and  in  sulphuric  acid  with  a  dirty- violet,  coloration.  K.  J.  P.  0. 


Derivatives  of  Phenol-Ketones.  Pietro  Bartolotti  and  Adolfo 
Linari  ( Gazzetta ,  1902,  32,  ii,  271 — 276). — Phenyl  bromo-2  hydroxy- p- 
xylyl  Icetone,  COPh*C6HBrMe2‘OH,  separates  from  alcohol  in  large, 
colourless  crystals  melting  at  115 — 116°. 

Phenyl  hromo- 4  hydroxy-o-xylyl  ketone  is  deposited  from  alcohol  in 
very  vivid  cedar-yellow  crystals  melting  at  134 — 135°.  It  yields  two 

.  Ph*  C  •C6H2Me2,OH  .  , 

oximes :  the  syn .-oxime,  .n  ,  which  separates  from 

dilute  alcohol  in  large,  anhydrous  crystals  melting  at  140  5 — 141  *5°  and 
is  transformed,  either  by  heating  at  170°  or  by  the  action  of  gaseous 

,  ,  „  .  ,  .  ,  OH>CfiH0Me2*C*Ph  ,  .  . 

hydrogen  chloride,  into  the  anti -compound,  M  which 

is  deposited  from  dilute  alcohol  in  silky  needles  melting  at  165 — 166°. 

Phenyl  bromo-o-hydroxylolyl  ketone,  COPh*C6H2BrMe*OH,  separates 
from  alcohol  in  white,  silky  needles  melting  at  130 — 131°. 

The  oxime  of  1  :  2  :  3 -hydroxydimethoxybenzophenone, 

OH-N  :CPh*C6H2(OMe)2'OH, 

separates  from  dilute  alcohol  in  white,  anhydrous  crystals  which  melt  at 
137 — 138°  and  are  readily  soluble  in  alcohol,  ether,  or  chloroform. 

T.  H.  P. 


Condensation  of  Fluorene  -with  Benzoic  Chloride.  Max 
Fortner  ( Moncitsh .,  1902,  23,  921 — 928.  Compare  Goetz, 
Abstr.,  1902,  i,  372). — 3-(or  4 )-Benzoyljluorene,  C13H9Bz,  prepared 
from  fluorene  and  benzoic  chloride  in  presence  of  aluminium  chloiide 
in  carbon  disulphide  solution,  crystallises  in  pale  yellow,  glisten¬ 
ing  needles,  melts  at  124 — 126°,  is  easily  soluble  in  benzene  or 
carbon  disulphide,  but  less  so  in  alcohol  or  glacial  acetic  acid,  and, 
with  concentrated  sulphuric  acid,  gives  an  intense  yellow  coloration, 
disappearing  on  addition  of  water.  The  oxime,  C20H15ON,  crystallises 
in  rose-tinted  needles,  sinters  at  199°,  and  melts  at  205°.  The  phenyl- 
hydrazone,  C26H20N2,  crystallises  in  matted,  yellow  needles,  melts  at 
156°,  and  is  easily  soluble  in  alcohol. 

On  distillation  with  zinc  dust,  benzoylfluorene  is  converted  into 
3-(or  4)-benzylfluorene,  C^Hg’CH^Ph,  which  crystallises  in  glistening, 
white  leaflets  and  melts  at  104 — 106°  (compare  Goldschmidt,  Monatsh., 
1881,2,443). 

By  the  action  of  sodium  dichromate  in  glacial  acetic  acid  solution,  ben¬ 


zoylfluorene  is  oxidised  to  3-(or  k)-benzoyljluorenone, CO"^ 


96h4 

C6H3Bz’ 


which 


crystallises  in  glistening,  yellow  leaflets,  melts  at  175  — 177°,  is 
sparingly  soluble  in  alcohol,  but  easily  so  in  benzene  or  chloroform, 
and  gives  an  intense  reddish-yellow  coloration  with  concentrated 
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sulphuric  acid.  The  dioxime  crystallises  in  small,  yellow  needles  and 
melts  at  228 — 230°.  The  monoxime  crystallises  in  pale  yellow  leaflets, 
sinters  at  185°,  and  melts  at  199°.  The  diphenylhydrazone  forms 
yellow,  flocculent  crystals,  melts  at  83°,  and  dissolves  in  sulphuric  acid 
to  a  deep  wine-red  solution  which  becomes  brown  on  addition  of  ferric 
chloride.  The  monophenylhydrazone  crystallises  in  matted,  glistening, 
lemon-yellow  needles  and  melts  at  183°.  G.  Y. 


Action  of  Bromine  on  Di-p-hydroxystilbene.  Theodor  Zincke 
and  K.  Fries  ( Annalen ,  1902,  325,  19 — 44). — Dihydroxystilbene  is 
best  prepared  by  the  action  of  iron  powder,  instead  of  zinc  dust,  on 
diphenoltrichloroethane  (compare  Elbs,  Abstr.,  1889,  997,  and  1893, 
i,  271);  with  this  modification,  the  yield  is  40  per  cent,  of  the 
theoretical.  On  treatment  with  hydrogen  bromide  in  acetic  acid 
solution,  dihydroxystilbene  is  converted  into  a  substance ,  C14H1202, 
which  forms  an  amorphous,  white  powder  sintering  at  190°  and  melt¬ 
ing  and  decomposing  at  250°;  its  acetyl  derivative,  C14H10O2Ac2,  is  an 
amorphous  powder.  On  reducing  the  amorphous  substance  with 
hydriodic  acid  and  phosphorus,  a  very  small  quantity  of  di-p-hydroxy- 
dibenzyl  (1  m.  p.  187°)  is  obtained.  Stilbene  dibromide  (m.  p.  237°)  is 
prepared  by  brominating  the  product  of  the  distillation  of  this  com¬ 
pound  with  zinc  dust.  Tetrabromodi-p-hydroxydibenzyl  ^-dibromide 
( tetrabromodi-p-hydroxystilbene  dibromide), 

02H2Br2(cH<°g:°®;>C0)2  or  C2H2Br2(c<™;CBr>c.OH^ 

is  prepared  by  treating  dihydroxystilbene  suspended  in  glacial  acetic 
acid  with  a  large  excess  of  bromine  ;  it  forms  colourless,  insoluble 
needles,  melting  and  decomposing  at  265°,  and  is  very  readily 
oxidised ;  from  the  acetic  acid  mother  liquor  of  the  last-mentioned 
substance,  tetrabromodi-p-hydroxybenzil,  C14H604Br4,  is  obtained  as  a 
pale  yellow  powder,  which  does  not  change  at  270°  and  is  soluble 
in  alkalis  ;  with  o-phenylenediamine,  it  gives  a  quinoxaline  melting 
at  240°.  When  the  hexabromide  is  reduced  with  zinc  and  acetic  acid, 
tetrabromodihydroxystilbene,  C14H802Br4,  is  formed,  which  crystallises  in 
long  needles  melting  at  269°  and  is  soluble  in  alkalis,  these  solutions 
being  readily  oxidised.  The  diacetyl  derivative,  C14H602Br4*  Ac2,  crystal¬ 
lises  in  prisms  terminated  by  pyramids  melting  at  241°.  Tetrabromodi- 
p-hy droxydibenzil  is  formed  in  considerable  quantity  together  with 
the  stilbene  derivative. 

Tetrabromostilbenequinone  ( tetrabromodibenzylidenequinone ), 


c2h2 


(:c<( 


l>co 


'CHICBr- 
'CHiCBr'' 

is  prepared  either  by  boiling  the  ^-hexabromide  with  dilute  acetone, 
when  hydrogen  bromide  is  eliminated,  or  by  oxidising  the  tetrabromo¬ 
dihydroxystilbene  with  nitric  acid  ;  the  quinone  is  a  reddish  powder 
closely  resembling  red  phosphorus,  crystallises  from  nitrobenzene 
in  steel-blue  needles,  and  at  300°  changes  into  a  pale  yellow,  insoluble 
compound  ;  when  heated  with  an  acetic  acid  solution  of  hydrogen 
bromide  it  is  reconverted  into  the  hexabromide,  and  on  reduction  gives 
the  tetrabromide.  With  alkali  hydroxides,  the  quinone  yields  additive 


products,  C14HG02Br4,Na0H  and  C14H602Br4,K.0H,  which  form  dark- 
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green  powders,  and  can  also  be  obtained  by  the  action  of  the  alkalis  on 
the  hexabromide,  and  by  alkalis  and  air  on  tetrabromodihydroxystil- 
bene  ;  by  acids,  this  compound  is  converted  into  the  quinone  ;  on  pro¬ 
longed  heating  with  dilute  alkalis,  the  green  compounds  are  changed 
into  a  mixture  of  tetrabromodihydroxystilbene  and  tetrabromodi- 
hydroxydibenzil. 

The  quinone  forms  a  series  of  additive  products  with  methyl  alcohol, 
acetic  acid,  and  acetic  anhydride,  each  of  which  exists  in  two  forms  ; 
these  are  respectively  the  derivatives  of  hydrobenzoin  and  isohydro¬ 
benzoin.  The  dimethyl  ether  of  tetrabromodi-p-hydroxyhydrobenzoin, 

C2H2(OMe)2^C^Qg.Qgj^C*OH^  ,  is  obtained  by  heating  the 

quinone  with  methyl  alcohol  under  pressure  at  100°  until  solution  is 
complete  ;  it  crystallises  in  prisms  with  acetic  acid  and  melts  at  209° ; 
the  iso  ether,  which  remains  dissolved  in  the  acetic  acid  mother  liquor 
from  the  normal  ether,  crystallises  in  cubes  melting  at  160°;  both 
ethers  are  soluble  in  alkalis. 

Tetrabromodi-p-hydroxyhydrobenzoin  diacetate,  C14Hs04Br4Ac2,  is  pre¬ 
pared  by  boiling  the  quinone  with  acetic  acid  and  sodium  acetate 
until  dissolution  is  complete ;  it  is  separated  from  its  isomeride  by  re¬ 
peated  crystallisation  from  acetic  acid,  from  which  it  crystallises  more 
rapidly  in  small  plates  melting  at  218°  ;  the  iso -comjwund  crystallises 
with  acetic  acid  in  prisms  melting  at  217°.  The  tetra-acetyl  derivative 
of  the  former,  CuH604Br4Ac4,  crystallises  in  rhombic  plates  melting 
at  231°,  whereas  the  corresponding  derivative  of  the  iso-compound 
forms  acicular  crystals  melting  at  191°.  Both  are  very  readily  hydro¬ 
lysed,  forming  the  corresponding  diacetates.  A  mixture  of  these 
tetra-acetyl  derivatives  is  also  obtained  when  the  quinone  is  boiled  with 
acetic  anhydride  until  all  the  solid  has  dissolved  ;  on  cooling  the 
product  of  the  reaction,  the  acetyl  compound,  which  melts  at  231°, 
separates  first. 

Tetrabromodi-ip-hydroxy-hydro-  and  iso  hydro-benzoins  are  obtained 
when  the  respective  diacetates  are  hydtolysed  by  sodium  hydroxide; 
the  normal  compound,  probably  in  the  form  of  an  anhydride, 
C28H1807Br8,  crystallises  in  long  prisms  which  begin  to  decompose  at 
250°  and  melt,  with  evolution  of  gas,  at  280°,  and  is  converted,  on 
treatment  with  acetic  anhydride  and  sodium  acetate,  into  the  tetra- 
acetyl  derivative  ^m.  p.  231°)  already  described;  the  iso  compound, 
Ci4H10O4Br4,  is  not  definitely  crystalline  and  melts  and  decomposes  at 
270°;  by  acetic  anhydride,  it  is  converted  into  a  mixture  of  the  two 
tetra-acetyl  derivatives  (m.  p.  231°  and  191°  respectively). 

On  boiling  the  i^-hexabromide  with  a  large  excess  of  acetic  anhydr¬ 
ide,  tetrabromodi-\>-acetoxystilbene  dibromide,  C2H2Br2(06H2Br2*0Ac)2, 
is  formed  together  with  the  diacetate  of  tetrabromodihydroxystilbene 
and  the  tetra-acetate  of  tetrabromodihydroxyhydrobenzoin  ;  it  crystal¬ 
lises  in  elongated  plates  melting  and  decomposing  at  261°,  and  can 
also  be  prepared  by  the  action  of  bromine  on  teti  abromodibydroxy- 
stilbene  diacetate.  K.  J.  P.  O. 

Action  of  Chlorine  on  Dbp-hydroxystilbene  and  Di-p-amino- 
stilbene.  Theodor  Zincke  and  K.  Pries  (Annalen,  1902,  325, 
44 — 67.  Compare  preceding  abstract). — On  chlorinating  the  hydro- 
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chloride  of  diaminostilbene,  a  mixture  of  two  keto-chlorides  is  obtained  ; 
the  one,  C14H502Cln,  forms  very  insoluble  crystals  melting  and 
decomposing  at  217°;  the  other,  C14H402C114,  is  a  more  soluble, 
amorphous  powder  which  melts  and  decomposes  at  150°.  If  diamino¬ 
stilbene  is  chlorinated  in  the  absence  of  hydrochloric  acid,  there  is 
present  after  a  few  minutes  a  substance  which  is  probably  the  imino- 
methylenequinone ,  C2H2(!C6H4INH)2 ;  this  forms  a  brown,  amorphous, 
insoluble  powder,  and,  when  boiled  with  methyl  alcohol,  yields  the 
dimethyl  ether  of  diaminohydrobenzoin,  C2H2(OMe)2  (C6H4-NH2)2, 
which  crystallises  in  white  leaflets  melting  at  203 — 204°  and  furnishes 
a  hydrochloride  crystallising  in  yellow  leaflets.  On  reducing  with 
stannous  chloride  either  of  the  keto-chlorides  above  mentioned,  or  the 
mixture  formed  by  chlorinating  diaminostilbene,  tetrachlorodi-jo-hydr- 
oxystilbene  is  obtained,  tetrachlorostilbenequinone  being  formed  as  an 
intermediate  product.  The  tetrachlorodi-ju-hydroxystilbene  is  more 
readily  prepared  from  dihydroxystilbene,  which  is  converted  by  chlor¬ 
ination  into  the  tetrachloro-i//-dichloride,  and  the  latter  then  reduced  by 
tin  and  hydrochloric  acid.  Tetrachlorodi-p-hydroxystilbene, 

02H2(06H2012-0H)2, 

crystallises  in  long,  white  needles  melting  at  237 — 238°  and  is 
soluble  in  alkalis ;  its  diacetyl  derivative  crystallises  in  needles 
melting  at  246°.  Tetrachlorodihydroxydibenzyl,  02H4(C6H2(Jl2*0H)2, 
prepared  by  reducing  the  dihydroxystilbene  with  sodium  amalgam, 
crystallises  in  needles  melting  at  160°;  its  diacetyl  ^derivative  forms 
needles  melting  at  159°. 

Tetrachlorodi-p-hydroxydibenzyl  ip-dichloride  ( tetrachlorodi-p-hydroxy - 
stilbene  dichloride), 

osH,ci8(cH<°gi°gj>co)  cr  C2H2C12(C0H2C12-OH)2, 

can  be  prepared  either  by  chlorinating  dihydroxystilbene  or  its  tetra- 
chloro  derivative  in  acetic  acid  solution  ;  it  crystallises  in  needles 
melting  and  decomposing  at  240°,  and  by  the  prolonged  action  of 
chlorine  is  converted  into  keto-chlorides ;  one  of  these,  C14H602C112, 
forms  crystals  melting  at  223 — 224°.  Tetrachlorodi-p-hydroxydibenzyl 
ij/-dihromide  (tetrachlorodi-p-hydroxystilbene  dibromide),  C14H802Cl4Br2, 
prepared  by  the  action  of  bromine  on  the  tetracblorodihydroxystil- 
bene,  crystallises  in  white  needles  melting  and  decomposing  at  248°. 

Tetrachlorostilbenequinone  ( tetrachlorodibenzylidenequinone ), 


c2h2 


.r/CH:cci\>rn 


is  obtained  by  the  oxidation  of  tetrachlorodihydroxystilbene  (with  nitric 
acid  or  bromine  and  alcohol),  or  preferably  by  effecting  the  elimina¬ 
tion  of  halogen  from  the  i//-halogen  compounds  just  described  by  boil¬ 
ing  with  acetone  ;  it  resembles  red  phosphorus  very  closely  in  appear¬ 
ance,  crystallises  from  nitrobenzene  in  steel-blue  needles,  and,  when 
heated  to  320°,  passes  into  an  insoluble,  yellow  compound ;  with 
alkalis,  the  quinone  forms  green  additive  products. 

Tetrachlorodi-p-hydroxy -hydro-  and  iso  hydro-benzoin  dimethyl  ethers, 
C2H2(OMe)2(C6H2Cl2*OH)2,  are  both  formed  by  boiling  the  quinone 
with  methyl  alcohol  and  a  few  drops  of  sulphuric  acid,  and  are  separ¬ 
ated  by  fractional  crystallisation  from  acetic  acid,  in  which  the  normal 
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compound  is  less  soluble  ;  the  latter  crystallises  in  large  prisms  melt¬ 
ing  at  242°;  its  diacetyl  derivative  crystallises  in  monoclinic  plates 
melting  at  164°;  the  iso  ether,  which  is  formed  only  in  small  quantity, 
crystallises  in  quadratic  plates  melting  at  1 68°.  The  normal  ether  is 
also  obtained  by  heating  tetrachlorodihydroxystilbene  with  methyl 
alcohol  and  adding  bromine  (1  mol.  to  each  mol.  of  the  stilbene) ;  at 
the  same  time,  a  monomethyl  ether, 

OH-C6H2CI2-CO-CH(OMe)*C6H2Cl2*OH, 
is  formed,  which  crystallises  in  small  needles  melting  at  155 — 156° ; 
its  diacetyl  derivative  melts  at  128 — 130°. 

The  corresponding  ethyl  ether  is  prepared  in  an  exactly  similar 
manner  from  tetrachlorodihydroxystilbene,  ethyl  alcohol  being  sub¬ 
stituted  for  methyl  alcohol ;  the  ether  crystallises  in  needles  melt¬ 
ing  at  183 — 184° ;  its  diacetyl  derivative  forms  small  needles  melting 
at  139°. 

Telrachlorodihydroxy-hydro-  and  iso  hydro-benzoin  diacetates , 

.  C2H2(OAc)2(C6H2Cl2-OH)2, 

are  obtained  by  boiling  the  quinone  with  acetic  anhydride  and  sodium 
acetate  •  the  normal  compound,  which  separates  first,  forms  long  prisms 
containing  acetic  acid  and  melting  at  220°,  and  is  very  easily  hydro¬ 
lysed  by  alkalis  •  the  iso-compound  forms  small,  cubic  crystals  melting 
at  202°  •  the  diacetyl  compound  of  the  last-mentioned  substance  crys¬ 
tallises  in  prisms  melting  at  180°  ;  the  diacetyl  derivative  of  the  normal 
compound  is  obtained  not  only  by  the  direct  acetylation  of  the  hydro¬ 
benzoin,  but  also  by  treating  the  quinone  with  acetic  anhydride  in  the 
presence  of  sulphuric  acid  ;  it  crystallises  in  well-formed  prisms  melt¬ 
ing  at  173°  and  assumes  a  deep  blue  colour  with  sulphuric  acid. 

Amines  attack  the  quinone  readily,  but  the  course  of  the  reaction 
is  not  the  same  in  all  cases ;  methylaniline,  dimethylaniline  and 
o-phenylenediamine  reduce  the  quinone  to  tetrachlorodihydroxy¬ 
stilbene  ■  methylamine  and  dimethylamine  form  indefinite,  amorphous, 
additive  compounds.  The  quinone  is  slowly  dissolved  by  aniline,  form¬ 
ing  a  diamlino-derivaiive,  C2H2(NHPh)2(C6H2Cl2*OH)2,  which  is  a 
white  powder  sintering  at  130°  and  melting  and  decomposing  at  158°. 

When  boiled  with  acetic  anhydride,  the  ijs  hexachloride  yields  mainly 
tetrachlorodihydroxystilbene  diacetate,  together  with  the  tetra-acetyl 
derivative  of  tetrachlorodihydroxyhydrobenzoin.  If  a  small  quantity 
of  acetyl  chloride  is  added  to  the  mixture  of  i^-hexachloride  and  acetic 
anhydride,  tetrachlorodi- p  acetoxy stilbene  dichloride, 

.  C2H2C12(C6H2C12-OAc)2, 

is  the  main  product;  it  crystallises  in  small,  thick,  insoluble  plates. 
The  i/'-tetrachloro-dibromide,  on  similar  treatment,  gives  tetrachloro- 
di-ip-acetoxystilbene  dibromide,  which  crystallises  in  colourless  plates 
melting  at  218°,  together  with  considerable  amounts  of  the  diacetate 
of  tetrachlorodi-p-hydroxystilbene  (m.  p.  246).  K.  J.  P.  0. 

Action  of  Chlorine  on  Di-/>aminotolane  and  Tetrachloro- 
di-p-hydroxytolane.  Theodor  Zincke  and  K.  Fries  ( Annalen ,  1902, 
325,  67—92.  Compare  preceding  abstracts). — The  di-^-aminotolane, 
NH9'C6H4*C:C'C6EI4*NH2,  which  forms  the  starting  point  of  this  in¬ 
vestigation,  is  prepared  from  dinitrotolaue ;  it  crystallises  in  pale 


182 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


yellow  needles  melting  at  235°  and  is  somewhat  unstable ;  the  7tyc?ro- 
cA£or^e,C24H16(NH2)2,2HCl,  forms  small  crystals;  the  sulphate  is  slightly 
soluble ;  the  diacetyl  derivative  crystallises  in  white  needles  melting 
above  270°,  and  becomes  blue  when  exposed  to  light.  When  diamino- 
tolane  is  boiled  with  dilute  acids  or  alcohol,  it  is  converted  into 
diaminodeoxybenzoin  ;  if  hydrochloric  acid  is  used,  the  hydrochloride  of 
this  base  separates  in  crystals  ;  the  base,  NH2*CcH4,CO*CH2,C6H4*NH2, 
crystallises  in  flattened  needles  melting  at  145°;  the  sulphate  forms 
small  needles  ;  the  monoacetyl  derivative  is  obtained  as  needles  melting 
at  198 — 205°  when  diaminotolane  is  boiled  with  acetic  acid,  but  the 
diacetyl  derivative,  prepared  by  the  action  of  acetic  anhydride  on  the 
base,  crystallises  in  needles  melting  at  272°. 

Di-p-hydroxydeoxybenzoin ,  OH‘C6H4*CO*CH2,C(.H4*OH,  is  prepared 
from  the  sulphate  of  diaminodeoxybenzoin  or  diaminotolane  by  diazo- 
tisation  and  subsequent  boiling  of  the  product  with  water;  the  com¬ 
pound  crystallises  in  colourless  needles  melting  at  214 — 215°;  its 
diacetyl  derivative  crystallises  in  needles  melting  at  125°. 

Tetrachlorodi-p-hydroxytolane,  C2H2^C<^j^.^j^C*0H^  ,  is  pre¬ 
pared  by  boiling  the  diacetate  of  tetrachlorodihydroxystilbene  dibromide 
with  alkalis  ;  at  the  same  time,  a  small  quantity  of  tetrachlorodihydr- 
oxybenzil  is  formed  ;  the  tolane  derivative  crystallises  in  long  needles 
melting  at  226°  ;  its  diacetyl  derivative  forms  leaflets  melting  at  234°. 
Tetrad  dor  odd- \i-hy droxy t o lane  dichloride  ( hexachlorodi-p-hydroxystilbcne ), 
C2Cl2(C6H2CI2,OH)2,  is  prepared  by  reducing  with  either  tin  and  hydro¬ 
chloric  acid  in  acetic  acid  solution,  or  zinc  and  hydrochloric  acid  in 
ethereal  solution,  the  keto  chlorides  which  are  obtained  when  diamino¬ 
tolane  is  chlorinated  ;  it  crystallises  in  elongated  needles  melting  at 
248°  ;  its  diacetyl  derivative  forms  long  needles  melting  at  182° ;  on 
oxidation,  it  is  converted  into  the  hexachlorostilbenequinone  previously 
described ;  tetrachlorodi-p-hydroxydibenzyl  is  obtained  on  reduction 
with  sodium  amalgam. 

Tetrachlorodi-p-hy  droxy  dibenzyl  if/ -tetrachloride  ( tetrachlorodi-^-hydr - 
oxytolane  tetrachloride), 

C2CI4(CH<^;CC|>C0)  or  C^C^gl^C-OH^, 

is  obtained  by  chlorinating  tetrachlorodihydroxytolane  or  tetrachloro- 
dihydroxytolane  dichloride ;  in  both  cases,  hexachlorostilbenequinone  is 
also  produced ;  for  purposes  of  purification,  it  is  best  to  convert  the 
whole  product  into  this  quinone  and  then  regenerate  the  ^-octochloride 
by  treatment  with  hydrogen  chloride  in  acetic  acid  solution  ;  this  com¬ 
pound  crystallises  with  2  mols.  of  acetic  acid  and  melts  and  decomposes 
at  222°  ;  when  free  from  acetic  acid,  it  crystallises  in  monoclinic  forms  ; 
it  readily  loses  2  mols.  of  hydrogen  chloride,  yielding  hexachlorostilbene¬ 
quinone,  and,  on  reduction,  is  converted  into  tetrachlorodihydroxytolane 
dichloride.  By  the  prolonged  action  of  chlorine,  the  ^-octochloride  is 
converted  into  a  mixture  of  two  isomeric  keto -chlorides,  C]4H502C113, 
which  are  separated  by  extraction  with  acetic  acid  containing  hydrogen 
chloride,  and  are  probably  identical  with  the  keto-chlorides  prepared  from 
diaminotolane;  the  insoluble  portion  is  a  crystalline  powder  melting  at 
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258°;  the  soluble  portion  forms  small  crystals  melting  at  212°;  on 
reduction,  both  give  tetrachlorodihydroxytolane  dichloride. 

Tetraclilorotolanequinone  dichloride  (liexacldorobenzylidenequinone), 

,  can  be  prepared  by  oxidising  tetrachloro¬ 
dihydroxytolane  dichloride,  or,  preferably,  from  the  i^-octochloride,  from 
which  2  mols.  of  hydrogen  chloride  are  eliminated  by  boiling  with 
alcohol  and  sodium  acetate;  the  quinone  crystallises  in  red  needles  melting 
at  249°,  is  readily  converted  into  the  i/'-octochloride  by  the  addition  of 
2  mols.  of  hydrogen  chloride,  and  is  reduced  to  tetrachlorodihydroxy¬ 
tolane  dichloride. 

Tetrachlorodi-^-acetoxytolane  tetrachloride,  C2C19(C6H2C12*OAc)2,  is 
formed  when  the  i^-octochloride  is  boiled  with  acetic  anhydride  ;  it 
forms  small  crystals  melting  at  176 — 177°.  By  heating  with  water, 
methyl  alcohol,  or  acetic  acid,  the  ^-octochloride  is  converted  into  tetra- 
chlorodi-'p-hydroxybenzil,  C202(C6H2C12*0H)2;  this  compound  crystallises 
in  small,  yellow  needles  which  do  not  melt  at  300°  and  can  be  sublimed 
in  white  flakes ;  its  diacetyl  derivative  can  be  obtained  either  by  direct 
acetylation  or  from  tetrachlorutolanequinone  dichloride  ;  it  forms  yellow 
plates  melting  at  165°.  With  o-phenylenediamine,  the  benzil  yields  a 

quinoxaline,  CkHXT  ’  I  2^!2*  which  forms  small,  rhombic  crys- 

*  >64  ^n.C-C6H2C12*OH 

tals  melting  at  256 — 257°  and  dissolves  in  sulphuric  acid,  without  de¬ 
composition,  to  a  red  solution. 

Tetrabromodi-ip-hydroxybenzil,  C202(C6H2Br2*0H)2,  is  produced  in 
many  of  the  transformations  of  tetrabromodi-jo-hydroxystilbene  (see 
preceding  abstracts)  and  is  most  simply  prepared  by  treatment  of 
di-p-hydroxydeoxybenzoin  with  bromine  in  the  presence  of  acetic  acid  ; 
it  crystallises  in  small  needles  which  do  not  change  at  270°  ;  its  diacetyl 
derivative  crystallises  in  yellow  plates  melting  at  191°;  the  quinoxaline, 
C20H10O2N2Br4,  derived  from  it,  crystallises  in  small,  yellow  plates 
melting  at  240°. 

Tetrachlorodbp-hydroxytolane  dichloride  is  converted  by  bleaching 
powder  into  di-^-ketohexachlorotolane  dichloride, 

(c<s:><4 

which  forms  small,  compact  prisms  meltiDg  at  1 85°,  is  darkened  by 
exposure  to  light,  liberates  iodine  from  potassium  iodide,  and  is  recon¬ 
verted  into  the  tolane  dichloride  on  reduction.  K.  J.  P.  0. 


C2C12, 


Synthesis  of  Acetylmethylmorpholquinone.  Bobert  Pschorr 
and  Hi  Vogtherr  ( Ber .,  1902,  35,  4412 — 4415.  Compare  Abstr.,  1900, 
i,  487). — The  constitution  of  methylmorphol  as  4-hydroxy-3-methoxy- 
phenanthrene  is  proved  by  the  synthesis  of  a  derivative  of  this 
substance  from  phenylacetic  acid  and  'yic.-o-nitroisovanillin  (thi3  vol., 
i,  167  and  175). 

For  this  purpose,  a-phenyl-'2-nitro-3-acetoxy-4:-/iHetho.ry cinnamic  acid, 
OMe’C^Q^^yg^Q^p^C’CHICPlrCOgH,  which  crystallises  in 
needles  melting  at  201°  (corr.),  is  first  prepared  by  Perkin’s  reaction. 
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This  is  converted  by  reduction  into  a-phenyl-2-amino-Z-hydroxy-\-methoxy~- 
cinnamic  acid,  which  crystallises  in  yellowneedles  melting  at  180°  (corr.). 
The  corresponding  dxaso-compound,  C16H1406N2,  crystallises  in  red 
needles  which  decompose  at  150°  when  rapidly  heated.  This  substance 
decomposes  in  boiling  alkaline  solution  forming  k-hydroxy-?>-methoxy- 
phenanthrene-9- carboxylic  acid,  which  crystallises  in  almost  colourless 
needles  melting  at  264°  (corr.).  The  corresponding  acetyl  compound 
is  more  readily  obtained  pure,  and  crystallises  in  needles  melting  at 
244°  (corr.).  On  oxidation,  it  is  converted  into  4-acetoxy-3-methoxy- 


.  ,  .  CH====CH-C-CO*C(X  .  _ 

phenanthraquinone,  '  .  .  n  which  is  identical 

r  ^  C(OMe)  i  C(0 Ac)  •  C - ^  6  4 

with  the  acetyl methylmorpholquinone  prepared  by  Vongerichten  from 


methylmorphol . 


A.  H. 


Mechanism  of  the  Dehydration  of  Menthol  by  Organic 
Acids.  I.  Zelikoff  (J.  Russ.  Phys.  Ghem.  Soc.,  1902,  34, 
721 — 729). — The  author  has  examined  succinic,  tartaric,  citric, 
phthalic,  terephthalic,  and  camphoric  acids  to  see  whether  these  are 
capable,  like  oxalic  acid,  of  removing  water  from  the  menthol  mole¬ 
cule.  All  these  acids,  except  tartaric  acid,  possess  this  property  in 
varying  degree,  and  are  also  capable  of  converting  capryl  alcohol  into 
the  corresponding  unsaturated  hydrocarbon.  The  temperatures  at 
which  menthol  is  acted  on  are  different  for  the  different  acids,  being 
200 — 220°  for  succinic  acid,  160 — 180°  for  citric  acid,  240 — 270°  for 
phthalic  acid,  270°  for  terephthalic  acid,  and  280°  for  camphoric  acid, 
the  yields  of  menthene  obtained  with  the  last  two  acids  being  about 
50  and  40  per  cent,  respectively  of  the  amount  of  menthol  taken. 

When  menthol  and  oxalic  acid  are  heated  together  for  some  hours 
at  110 — 115°,  they  give  rise  to  (1)  normal  menthyl  oxalate  and  (2)  an 
acid  ester ,  C19H90O4,  which  is  a  viscous  liquid,  readily  decomposing 
into  oxalic  acid  and  the  normal  ester ;  when  heated  with  excess  of 
oxalic  acid,  this  compound  yields  the  theoretical  amount  of  menthene, 
whilst  the  normal  ester,  under  these  conditions,  gives  smaller  quanti¬ 
ties  of  the  hydrocarbon. 

In  the  reactions  with  succinic  and  phthalic  acids,  the  corresponding 
acid  esters  are  also  formed. 

With  citric  acid,  menthyl  dihydrogen  citrate,  C15H2607,  is  obtained  as  a 
stable,  glassy  mass  which  yields  menthene  when  heated  with  excess  of 
citric  acid. 

Menthyl  hydrogen  camphorate,  C20H34O4,  is  a  glassy  mass  which, 
when  heated  with  excess  of  camphoric  acid,  yields  menthene. 

In  the  case  of  tartaric  acid,  no  menthene  is  obtained  from  menthol, 
because  the  acid  decomposes  before  the  acid  estei',  so  that  the  latter 
yields  no  free  acid.  With  the  other  acids  named,  the  production  of 
menthene  is  due  to  the  decomposition  by  heat  of  the  acid  ester  into 
menthene  and  the  normal  ester  ;  with  the  excess  of  acid,  the  latter 
again  gives  the  acid  ester,  which  then  decomposes,  these  actions 
going  on  until  the  whole  of  the  menthol  is  converted  into  menthene^- 

T.  H.  P 
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Synthesis  of  Menthane-  and  Camphane-carboxylic  Acids. 
Nicolai  Zelinsky  ( Ber .,  1902,  35,  4415 — 4419.  Compare  Abstr., 
1902,  i,  670,  and  Houben  and  Kesselkaul,  this  vol.,  i,  42). — When 
menthyl  bromide,  obtained  by  the  action  of  phosphorus  pentabromide 
on  menthol,  is  distilled,  it  yields  three  fractions  boiling  at  96 — 98°, 
98—101°,  and  101 — 103°  under  14  mm.  pressure.  All  three  fractions 
possess  feeble  rotatory  powers  •  the  two  lower  are  dextro-,  and  the 
highest  and  largest  fraction  Ise vo-rotatory. 

Menthanecarboxylic  acid ,  obtained 

by  the  action  of  magnesium  and  carbon  dioxide  on  an  ethereal  solution 
of  the  fraction  boiling  at  101 — 103°,  crystallises  from  methyl  alcohol 
in  colourless  needles,  melts  at  65°,  distils  at  167°  under  21  mm. 
pressure,  is  readily  soluble  in  most  organic  solvents,  and  is  lsevo- 
rotatory.  Its  calcium  salt  is  less  soluble  in  hot  water  than  in  cold, 
the  zinc  salt  is  sparingly,  and  the  barium  salt  readily, soluble  in  water, 
the  lead  salt  is  amorphous  and  dissolves  in  ether. 

Bornyl  iodide,  obtained  by  the  action  of  fuming  hydriodic  acid  on 
borneol  at  100°  (Kachler,  Annalen,  1879,  197,  99),  distils  at  116 — 117° 
under  15 — 16  mm.  pressure  and  has  a  sp.  gr.  1'4416  at  21°/10°, 
n  l-5384  at  27° ;  it  appears  to  be  a  mixture  identical  with  that  described 
by  Wagner  and  Brickner  (Abstr.,  1900,  i,  46).  On  treatment  with 
magnesium  and  carbon  dioxide,  it  yields  camphanecarboxylic  acid 
melting  at  69 — 71°. 

In  the  action  between  pinene  hydriodide,  magnesium  and  carbon 
dioxide,  a  considerable  quantity  of  a  liquid  hydrocarbon,  C10Hlg,  is 
produced,  probably  a  liquid  modification  of  camphane.  It  boils  at 
157 — 159°,  has  a  sp.  gr.  0-8413  at  21°/4°,  n  1-4518  at  21°,  and  is 
optically  active.  Small  amounts  of  solid  camphane  are  also  formed. 

J.  J.  S. 

Cadinine  Dihydrochloride  and  Dihydrobromide  and  a 
Dextrorotatory  Cadinine.  Emilien  Grimal  ( Compt .  rend.,  1902, 
135,  1057 — 1059). — The  cadinine,  C15H24,  obtained  from  the  oil 
from  the  wood  of  Cedrus  atlantica,  is  crystalline,  melts  at  117 — 118°, 
and  boils  at  273 — 275°,  has  a  sp.  gr.  0’9224  at  15°,  1  5107  at 

20°,  [a]D  +  48°7'  at  20°  ;  molecular  weight  in  benzene  202  8.  The 
dihydrochloride  melts  at  117 — 118°,  and  has  [a]D  +8°55'  in  chloro¬ 
form  and  +  25°40'  in  ethyl  acetate  at  20°.  When  the  hydrochloride 
is  treated  with  sodium  acetate  and  acetic  acid,  cadinine  is  regenerated, 
and  has  a  sp.  gr.  0‘9212  at  15°,  nD  l-5094,  and  [o]D  +47°55'  at  20°. 

C.  H.  B. 

Ethereal  Oils.  Schimmel  &  Co.  ( Chem .  Centr.,  1902,  ii,  1207 — 1208  ; 
from  Geschaftsber,  October,  1902.  Compare  Abstr.,  1902,  i,  550). — 
According  to  Nakazo  Sugiyama,  “  camphor  crude  oil  ”  is  prepared  by 
distilling  shavings  of  camphor  wood  with  water  and  removing  the 
camphor  which  separates  from  the  oil  on  cooling.  When  this  oil  is 
fractionated,  it  yields  “  camphor  white  oil,”  boiling  at  about  150 — 195°, 
a  further  quantity  of  camphor  and  “  camphor  red  oil  ”  boiling  at  about 
225 — 270°.  The  white  oil  has  a  sp.  gr.  0‘87 — 0 -9 1  and  consists  chiefly 
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of  pinene,  phellandrene,  cineol,  and  dipenfcene.  The  red  oil  has  a 
brownish  colour,  a  sp.  gr.  LO — T035,  and  is  composed  mainly  of  safrole 
together  with  small  quantities  of  camphor  and  eugenol ;  the  safrole 
may  be  isolated  by  strongly  cooling  the  fraction  boiling  at  225 — 240°. 
Schimmel  &  Co.  have  found  that  the  constituents  of  camphor  oil 
which  are  soluble  in  alkalis  contain  not  only  eugenol  but  also  carvacrol 
and  possibly  another  phenol,  hexoic  acid,  boiling  at  113 — 114°  under 
4  mm.  pressure,  and  an  acid,  C9Htg02. 

The  oil  of  Camphorosma  Monspeliaca  ( Chenopodiacece ,  S.  France), 
prepared  by  Cassan  [Etude  sur  le  Camph.  Monsp.,  Montpellier ,  1901) 
by  distillation  and  extraction  with  ether,  is  a  greenish-yellow  liquid,  has 
an  odour  similar  to  that  of  bitter  almonds,  solidifies  at  +  4°,  has  a  sp.  gr. 
0'97  at  17°,  and  nD  1-3724  at  15°.  When  the  plant  is  treated  with 
potassium  hydroxide  solution,  propylamine  is  formed. 

Bergamot  oil  (Gulli,  Chemist  and  Druggist ,  1902,  60,  995)  has 
a  sp.  gr.  0-870 — 0-873,  rotatory  power  a  +  25°  to  +26°,  and  contains 
32 — 34  per  cent,  of  esters  calculated  as  linalyl  acetate.  Methyl 
anthranilate  is  also  present  in  the  oil. 

Lemon  oil  contains  citronellal,  phellandi-ene,  methylheptenone, 
terpineol,  and  probably  also  Z-camphene  (compare  Burgess  and  Child, 
Chemist  and  Druggist ,  1902,  60,  812).  Terpineol  melts  at  35°  and 
forms  a  phenylurethane  which  melts  at  110°. 

Liquid  musk  oil,  prepared  by  removing  the  fatty  acids,  which  consist 
probably  of  palmitic  acid,  dissolves  in  5 — 6  parts  of  80  per  cent, 
alcohol,  has  a  sp.  gr.  0‘909,  a  +  1°10',  an  acid  number  2-4,  and  an  ester 
number  180'5. 

The  average  of  11  samples  of  Neroli  oil  distilled  from  the  harvest  of 
1902  by  Jean  Grass,  in  Cannes,  had  a  sp.  gr.  0-8733  at  15°,  aD  +3°22' 
at  20°,  and  a  saponification  number  45.  The  oil  dissolved  in  2  volumes 
of  80  per  cent,  alcohol,  but  further  addition  of  alcohol  caused  the 
solution  to  become  turbid.  When  French  Neroli  oil  was  fractionated 
under  diminished  pressure,  the  first  fractions  boiling  at  160 — 180° 
under  the  ordinary  pressure  did  not  give  the  pyrrole  reaction  (compare 
Erdmann,  Abstr.,  1899,  i,  621),  but  contained  Z-pinene,  Z-camphene, 
and  dipenteno ;  a  small  quantity  of  an  aldehyde  which  had  the  odour 
of  decoic  aldehyde  was  also  isolated.  When  the  fraction  boiling  at 
82 — 97°  under  8  mm.  pressure  was  hydrolysed,  phenylacetic  acid  was 
formed,  whilst  the  residue  from  the  distillation,  when  similarly  treated, 
yielded  benzoic  acid ;  both  these  acids  are  probably  combined  with 
benzyl  alcohol  or  phenylmethylcarbinol  ;  the  latter  being  obtained 
by  hydrolysing  the  fraction  boiling  at  210 — 220°.  An  alcohol, 
C10HlgO,  found  in  the  fractions  boiling  at  76 — 79°  and  at  88 — 97° 
under  8  mm.  pressure,  which  is  probably  Z-linalool,  boils  at  196 — 199° 
and  has  a  sp.  gr.  0-870 — 0-871  and  a  about  —  8°20',  and  forms  a 
phenylurethane  which  melts  at  65°  (compare  below,  petit  grain  oil). 
From  the  fractions  boiling  at  90 — 114°  under  7  mm.  pressure, 
terpineol,  melting  at  35°,  was  isolated.  Although  Neroli  oil  has 
the  odour  of  indole,  the  presence  of  this  compound  could  not  be 
directly  detected  (compare  Hesse,  Abstr.,  1900,  i,  48). 

Petit  grain  oil  (Paraguay)  contains  furfuraldehyde,  Z-pinene  (1), 
Z-camphene  (?),dipentene,an  alcohol,  C10H18O,  which  is  probably  linalool, 
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and  forms  a  phenylurethane  melting  at  65°,  e?-terpineol  melting  at  35°, 
geraniol,  geranyl  acetate,  and  traces  of  a  basic  compound.  The  first 
fractions  of  the  oil  give  the  pyrrole  reaction.  Linalyl  phenylurethane, 
melting  at  65 — 66°,  may  also  be  prepared  from  the  ^-linalool  of  oil  of 
linalool,  and  from  the  <i-linalool  of  coriander  oil,  hence  this  substance 
probably  affords  a  good  test  for  the  presence  of  linalool  in  ethereal  oils. 
The  oil,  which  is  regenerated  by  boiling  the  urethane  with  alcoholic 
potassium  hydroxide  solution,  has  all  the  properties  of  linalool. 
Geraniol  also  reacts  with  phenylcarbimide,  but  a  solid  urethane 
could  not  be  isolated. 

The  oil  prepared  from  Pseudocymopterus  anisatus  has  the  odour  of 
aniseed,  does  not  solidify,  and  has  a  sp.  gr.  0*978  at  20°. 

It  is  said  that  Bulgarian  oil  of  roses  is  sometimes  adulterated 
with  a  mixture  of  antipyrine  and  salol  in  order  to  raise  its  point  of 
solidification. 

Cinnamon  leaf  oil  contains  terpenes  and  ^-linalool.  The  oil  from 
Bystropagon  origanifolius  distils  between  162°  and  234°,  has  a  sp.  gr. 
0*9248  at  15°,  a  +  2°57',  nD  1 ‘48229,  and  a  saponification  number  11 T  ; 
it  consists  mainly  of  pulegone  and  menthone,  together  with  a  small 
quantity  of  Z-limonene.  The  acetyl  derivative  has  a  saponification 
number  53*83. 

The  oil  from  the  leaves  of  the  mandarin  tree  has  an  odour  similar 
to  that  of  Neroli  oil,  and  a  blue  fluorescence;  it  dissolves  in  6 — 6*5 
parts  of  80  per  cent,  alcohol,  has  a  sp.  gr.  10142  at  15°,  a+  7°46',  and 
an  ester  number  216.  E.  W.  W. 

Ethereal  Oils.  Heinrich  Haensel  ( Chem .  Centr .,  1902,  ii,  1208; 
from  Pharm.  Zeit.,  47,  818 — 819). — The  oil  prepared  from  the  buds  of 
the  beech  is  a  green  liquid  with  a  pleasant  odour,  solidifies  at  4*5°, 
has  a  sp.  gr.  0*9592  at  20°,  rotatory  power  —  6°52',  and  is  readily 
soluble  in  organic  solvents  with  the  exception  of  glacial  acetic  acid 
and  carbon  disulphide. 

The  oil  from  dammar  wood  is  golden-yellow  and  has  the  odour  of 
the  wood  and  a  bitter  taste  ;  it  dissolves  in  80  parts  of  90  per  cent, 
alcohol,  and  has  a  sp.  gr.  0*9352  at  21°.  Sixty  per  cent,  of  the  oil 
distils  below  240°.  The  oil  prepared  from  Genista  tinctoria  is  solid  at 
the  ordinary  temperature,  melts  at  36°,  is  insoluble  in  alcohol,  and  has 
a  sp.  gr.  0*8980  at  33°.  E.  W.  W. 

Occurrence  of  Naphthalene  in  Ethereal  Oils.  Hugo  von* 
Soden  and  Wilhelm  Rojahn  (Chem.  Centr.,  1902,  ii,  1117 ;  from 
Pharm.  Zeit.,  1902,  47,  779). — The  presence  of  naphthalene  has  been 
detected  in  an  oil  of  cloves  and  in  an  ethereal  oil  of  storax  bark.  The 
hydrocarbons  contained  in  the  former  oil  consist  mainly  of  caryophyl- 
lene.  E.  W.  W. 

Essential  Oil  of  Vetiver.  Paul  Genvresse  and  G.  Langlois 
(Compt.  rend.,  1902,  135,  1059 — 1061.  Compare  Theulier,  Abstr., 
1901,  i,  397). — Essential  oil  of  vetiver  from  Bourbon  and  Grasse  has 
been  examined.  Its  composition,  specific  gravity,  and  rotatory  power 
vary  ;  it  contains  a  sesquiterpene,  a  sesquiterpene  alcohol,  the  ester 
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which  gives  it  its  odour.  Vetivene,  C15H24,  is  a  colourless,  mobile, 
almost  odourless  liquid  ;  it  boils  at  262 — 263°  under  740  mm.  pressure 
and  at  135°  under  15  mm.  pressure,  has  a  sp.  gr.  0'932  at  20°,  and 
[a]D  +18°19'  at  15°.  Vetivene  absorbs  four  atomic  proportions  of 
bromine  without  any  liberation  of  hydrogen  bromide.  Vetivenol,  C15H260, 
is  a  viscous,  pale  yellow,  odourless  liquid  of  sp.  gr.  1*011  at  20°;  it 
boils  at  169 — 170°  under  15  mm.  pressure  and  has  [a]D  4-  53°43'  at  20°. 
With  acetic  acid,  it  yields  an  acetate,  and  when  dehydrated  it  yields 
vetivene.  The  acid  contained  in  the  essence  seems  to  have  the  com¬ 
position  C15H2204H2.  C.  H.  B. 

Matico  Oil.  Emil  Fromm  and  Konrad  van  Emster  ( Ber 1902, 
35,  4347 — 4362). — Matico  oil  is  prepared  from  several  species  of 
plants  and  has  therefore  a  variable  composition.  The  sample  examined 
was  a  dark  brown  oil  with  a  faint  odour  of  cedar  wood,  had  a  sp.  gr. 
1*123  at  15°,  did  not  solidify  either  before  or  after  fractionation,  and 
contained  no  asarone  or  matico-camphor.  The  chief  constituent, 
forming  at  least  70  per  cent,  of  the  oil,  is  matico  ether,  C14H1804,  a 
substance  which  was  obtained  as  a  pale  yellow  oil  of  sp.  gr.  1  *136 
at  17°  with  slight  fluorescence,  only  slightly  volatile  with  steam,  and 
boiling  at  282 — 285° ;  it  darkens  in  colour  when  kept,  but  is  de¬ 
colorised  by  sunlight,  does  not  dissolve  in  alkalis,  has  a  zero  saponifi¬ 
cation-number,  does  not  form  a  benzoate,  oxime,  hydrazone,  or  bi¬ 
sulphite  compound,  and  does  not  reduce  silver  oxide,  but  contains  two 
methoxy-groups. 

Matico-aldehyde,  C7H302(0Me)2*CH0,  prepared  by  oxidising  the 
ether  with  5  per  cent,  potassium  permanganate,  forms  an  oxime, 
hydrazone,  and  bisulphite  compound,  reduces  ammoniacal  silver  oxide, 
and  contains  two  methoxy-groups ;  it  crystallises  from  50  per  cent, 
alcohol  in  white  needles,  distils  readily  in  a  current  of  steam,  and  melts 
at  88° ;  the  oxime  crystallises  from  water  and  melts  at  154° ;  the phenyl- 
hydrazone  crystallises  from  alcohol  in  colourless  tablets  and  melts 
at  163°. 

Maticoic  acid,  C7H302(0Me)2*CO2H,  which  is  also  formed  in  the 
oxidation,  crystallises  from  hot  water  in  white  needles  and  melts  at 
138°;  the  copper  salt  forms  a  dark  green,  insoluble  precipitate;  the 
lead  salt  is  a  white  powder  somewhat  soluble  in  water;  the  barium 
salt  separates  in  cauliflower-like  crystal  aggregates. 

Ilomomaticoic  acid ,  CuH1206,  probably  C7H302(0Me)2*CH2*C02H, 
an  intermediate  product  of  oxidation,  was  isolated  by  acting  on  the 
ether  with  cold  2  per  cent,  permanganate  ;  it  crystallises  from  hot 
water  in  needles  and  melts  at  96°;  the  crystalline  barium  salt, 
(CuHn06)2Ba,H20,  was  analysed. 

The  bromide,  C11H1303Br3,  prepared  by  the  action  of  an  excess  of 
bromine  on  an  ethereal  solution  of  the  ether,  crystallises  in  needles 
from  light  petroleum  or  from  alcohol  and  melts  at  116°;  the  loss  of 
three  carbon  atoms  in  bromination  suggests  that  it  is  a  compound 
similar  to  maticoic  acid,  but  the  elimination  of  an  oxygen  atom  is  less 
easy  to  account  for. 

It  is  suggested  that  matico  ether  has  the  formula 
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CH2<Q>C6H(OMe)2-CH2*CH2:CHEt  or 

CH2<^>C6H(OMe)2-CH2-CH2:OMe2  [(0Me)2:CH202  =  2  ;  3  :  5  : 6],  but 

direct  evidence  of  the  presence  of  a  methylene-ether  group  could  not 
be  obtained.  T.  M.  L. 

Essential  Oil  of  Orange  Blossoms.  II.  Albert  Hesse  and 
Otto  Zeitschel  (J.  pr.  Chem.,  1902,  [ii],  66,  481 — 516.  Compare 
Abstr.,  1901,  i,  733). — Contrary  to  Tiemann  and  Semmler’s  state¬ 
ment  (Abstr.,  1894,  i,  83),  oil  of  neroli  contains  not  more  than  16 — 17 
percent,  of  linalyl  acetate.  An  average  sample  of  oil  of  neroli  has  a 
sp.  gr.  0‘870 — 0'875  at  15°,  aD  +  2'5°  to  +6°,  and  has  the  com¬ 
position  :  pinene,  camphene,  dipentene,  and  paraffin,  C27H66,  35  ; 
Minalool,  30  ;  Minalyl  acetate,  7  ;  d-terpineol,  2  ;  geraniol  and  nerol, 
4 ;  geranyl  acetate  and  neryl  acetate,  4 ;  d-nerolidol,  6  ;  methyl 
anthranilate,  0'6  ;  indole,  less  than  0*1  ;  acetic  and  palmitic  acids, 
O'l  ;  decoic  aldehyde  (1)  and  esters  of  phenylacetic  and  benzoic  (1)  acids, 
11*2  per  cent. 

The  paraffin,  C27H56,  crystallises  in  white,  silky  leaflets  and  melts 
at  54°.  It  is  probably  identical  with  nerolicamphor  or  aurade. 

Nerol ,  C10HlgO,  is  an  oil  which  boils  at  225 — 227°  under  765  mm. 
pressure,  has  a  sp.  gr.  0  886,  and  is  distinguished  from  geraniol  by  its 
odour  of  roses  and  by  its  inactivity  towards  calcium  chloride.  Neryl- 
diphenylur ethane ,  NPh2*CO2*C10Hl7,  formed  from  nerol  by  the  action 
of  diphenylcarbamide  chloride  in  presence  of  pyridine  (compare 
Erdmann  and  Huth,  Abstr.,  1898,  i,  35),  crystallises  in  delicate 
needles  and  melts  at  73 — 75°. 

Nerolidol  is  an  oil  which  boils  at  128 — 129°  under  6  mm., 
at  164 — 165°  under  25  mm.,  and  at  276 — 277°  under  atmospheric 
pressure;  it  has  aD  +  13’32°,  a  sp.  gr.  0  880,  and  has  only  a  slight 
odour. 

That  part  of  the  oil  of  orange  blossoms  which  distils  with  water 
has  a  sp.  gr.  0'945  at  15°,  aD  +2'30°,  and  contains  methyl  anthrani¬ 
late,  geraniol,  nerol,  indole,  phenylmethylcarbinol,  and  phenylacetic 
acid.  The  oil  obtained  from  orange  pomade  gives  similar  results. 

G.  Y. 

Oil  of  Verbena  from  Grasse.  Eugene  Theulier  (Bull.  Soc.  chim., 
1902,  [iii],  27,  1113 — 1117) — The  fresh  leaves  ot‘  Verbena  triphylla, 
when  distilled  with  steam,  yield  0’72  per  cent,  of  oil  ;  this  has  a  bright 
yellow  colour,  an  odour  recalling  that  of  lemon-grass,  a  sp.  gr.  0'919 
at  13°,  and  aD  ~16°20';  it  contains  11*29  per  cent,  of  esters  calcu¬ 
lated  as  linalyl  acetate  and  20’8  per  cent,  of  aldehydes,  piineipally 
citral.  The  non-aldehydic  residue  has  a  sp.  gr.  0,920  at  15°  and 
aD  -22°  [1  100  mm.],  and  consists  chiefly  of  /-limonene,  geraniol,  and 
a  sesquiterpene  (compare  Kerschbaum,  Abstr.,  1900,  i,  353). 

T.  A.  H. 

Chemistry  of  India-rubber.  II.  Carl  D.  Harries  ( Ber .,  1902, 
35,  4429 — 4431.  Compare  Abstr.,  1902,  i,  811). — Full  directions 
for  the  preparation  of  the  nitrosite  c,  C20H30O14H6  (loc.  cit.),  are  given. 
When  the  nitrous  fumes  from  white  arsenic  and  nitric  acid  are  dried 
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■with  phosphoric  oxide  and  passed  into  a  benzene  solution  of  india- 
rubber,  the  insoluble  nitrosite,  (O10H16O3N2)a;,  is  obtained,  and  this, 
"when  left  in  contact  with  benzene  and  excess  of  nitrous  acid,  becomes 
soluble  in  ethyl  acetate,  and  the  solution  so  obtained,  on  further 
treatment  with  nitrous  fumes  dried  over  phosphoric  oxide,  and  precipi 
tation  with  ether,  yields  the  nitrosite  c  decomposing  at  158 — 162°. 
The  nitrosite  b  previously  described  was  formed  owing  to  the  fact  that 
the  nitrous  fumes  were  dried  over  calcium  chloride  and  thus  contained 
chlorine  and  nitrosyl  chloride,  which  acted  as  oxidising  agents. 

J.  J.  S. 

Chemical  Behaviour  of  Gutta-percha.  Sir  William  Ramsay, 
Miss  Hariette  Chick,  and  Frank  Collingridge  (J.  Soc.  Chem.  Ind., 
1902,  21,  1367 — 1372). — Gutta-percha  has  been  said  to  consist  of  a 
hydrocarbon,  gutta,  a  crystalline  resin,  alban,  and  a  non-crystalline 
portion,  fluavile.  The  gutta  is  separated  from  the  resins  by  dis¬ 
solving  in  toluene  and  precipitating  with  acetone,  then  freed  from 
mineral  matter  by  dissolving  in  chloroform,  removing  undissolved 
matter  by  filtration,  and  precipitating  with  alcohol.  Thus  obtained, 
it  is  a  white  substance  which  oxidises  extremely  readily  in  the 
air.  Analysis  shows  that  its  composition  is  appioximately  repre¬ 
sented  by  C5H8  (?  C34H54),  but  its  molecular  weight  could  not  be  ascer¬ 
tained.  On  dry  distillation  of  gutta,  an  oil  is  obtained  which 
boils  at  34 — 38°  and  gives  a  hydrogen  bromide  additive  compound 
having  the  formula  C5ii10Br2.  By  the  action  of  bromine  on  gutta,  a 
white,  amorphous  powder  is  produced,  the  formula  of  which  may  be 
C10H16Br4  or  Cl7H27Br^,,  and  by  the  action  of  hydriodic  acid  a  colour¬ 
less  oil  boiling  at  320 — 360°  under  20  mm.  pressure  is  obtained, 
the  formula  of  which  is  C27H46.  When  gutta  is  treated  with  a 
mixture  of  nitric  and  sulphuric  acids,  it  dissolves,  and  the  solution 
deposits  a  yellow  precipitate  when  poured  into  water ;  this  yellow 
substance  is  soluble  in  sodium  hydroxide  solution,  but  insoluble  in 
the  common  organic  solvents.  Its  formula  is  either  C21H31013N3  or 
C34H54021N5.  When  gutta  is  oxidised  by  atmospheric  oxygen  in 
ethereal  solution,  a  substance  is  obtained  which  has  nearly  the  same 
composition  as  alban  ( vide  ultra)  \  the  formula  established  for  it  is 
Ci^HggO.  Oxidation  in  toluene  solution  takes  a  different  course,  so 
that  a  sticky  solid  is  formed  having  the  formula  C12H2404  ;  when 
distilled  under  reduced  pressure,  this  decomposes  into  carbon  mon¬ 
oxide,  carbon  dioxide,  methane,  and  a  yellow  oil  having  the  formula 
Ci2H20O3,  which  has  the  odour  of  peppermint. 

The  authors  have  not  been  able  to  isolate  the  alban  (C10H16O) 
described  by  Oudemans  and  by  Payen,  but  an  old,  highly  oxidised 
gutta-percha,  when  extracted,  gave  results  indicating  that  alban 
consists  of  two  substances,  a  crystalline  compound,  Cl7H260,  and  a  resin 
having  the  formula  Cl7H280.  When  alban  is  treated  with  phosphorus 
pentachloride,  it  yields  a  crystalline  compound  melting  at  170°  which 
has  the  formula  C40H63O3Cl.  In  solution  in  acetic  acid,  the  maximum 
oxidation  with  chromic  acid  appears  to  take  place  when  the  pro¬ 
portion  of  three  atoms  of  oxygen  to  one  molecule  of  alban  is 
employed]  the  product  formed  has  the  formula  (CgH130)n.  During 
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the  oxidation,  acetaldehyde,  acetic  acid,  and  carbon  dioxide  are 
formed  ;  these  were  detected  by  cairying  out  the  reaction  in  chloro¬ 
form  solution.  Substances  of  melting  points  120 — 130°,  133°, 
120 — 125°,  and  144°  are  obtained  when  varying  quantities  of  chromic 
acid  are  employed.  J.  McC. 

Acocantherin :  African  Arrow  Poisons.  Edwin  S.  Faust 
( Chem .  Centr.,  1902,  ii,  1217  ;  from  Arch.  exp.  Path.  Pharm.,  48, 
272 — 281). — From  the  “Shushi”  arrow  poison,  which  is  prepared 
from  Acocanthera  abyssinica,  a  poisonous  glucoside,  acocantherin , 
C32H50O12,  has  been  isolated  ;  it  is  precipitated  in  yellow  flakes  on  addition 
of  ether  to  its  alcoholic  solution.  It  is  extremely  hygroscopic,  has  a 
very  bitter  taste,  softens  at  about  130°,  decomposes  at  220°,  is  optically 
inactive,  leadily  soluble  in  alcohol  or  water,  but  insoluble  in  ether, 
chloroform,  benzene,  acetone,  light  petroleum,  or  ethyl  acetate,  and  is 
precipitated  from  its  aqueous  solution  by  potassium  mercuric  iodide. 
When  boiled  with  mineral  acids,  the  glucoside  yields  rhamnose,  the 
other  component  separating  from  the  acid  solution  of  the  glucoside 
on  warming,  in  the  form  of  lamellm  which  are  soluble  in  96  per 
cent,  alcohol,  chloroform,  or  acetic  anhydride. 

Acocantherin  is  a  homologue  of  ouabain  (Abstr.,  1898,  i,  377,  597, 
677)  and  strophanthin,  and  is  possibly  dimethylouabain.  It  is  probably 
identical  with  the  glucoside  isolated  by  Brieger  ( Berl .  Min.  Woch.,  39, 
No.  13)  from  the  fruit  kernels  and  branches  of  Acocanthera  abyssinica. 
The  physiological  action  of  the  glucoside  is  similar  to  that  of  the 
digitalis  alkaloids.  E.  W.  W. 

Coca  Leaves.  Oswald  Hesse  (J.  pr.  Chem.,  1902,  [ii],  66, 
401 — 422.  Oompaie  Abstr.,  1893,  i,  57). — Java  coca,  which  contains 
2 — 2 '5  per  cent,  of  benzoyl-i//-tropeine,  resembles  Truxillo  coca,  from 
which  0'8— -1  per  cent,  of  this  alkaloid  can  be  extracted. 

From  Java  coca,  the  author  has  obtained  four  yellow  substances  : 
cocacitrin  (Warden’s  cocatannic  acid  •  Abstr.,  1888,  1090),  cocaflavin, 
cocaflavetin,  and  cocacetiD. 

Cocacitrin,  C28H320lT,3H20  (Warden,  ClTH22O10,2H2O),  crystallises 
in  thin,  yellowish,  six-sided  prisms,  loses  2H90  at  120 — 130°,  sinters 
at  175°,  and  melts  at  186°,  reddens  litmus  in  alcoholic  solution, 
and  gives  a  deep  yellow  coloration  with  concentrated  sulphuric 
acid  and  a  dirty-green  with  ferric  chloride.  The  acetyl  derivative, 
C28H250i7 Ac7,  forms  an  almost  white,  brittle  mass,  melts  at  118°, 
gives  a  brownish-red  coloration  with  ferric  chloride,  and  is  hydro¬ 
lysed  by  aqueous  alkalis,  but  not  by  ammonia.  Hydrolysis  of 
cocacitrin  with  4  per  cent,  sulphuric  acid  leads  to  the  formation 
of  cocacetin  and  cocaose,  CgH^O^lLO,  which  crystallises  in  glistening 
octahedra,  melts  at  89 — 90°,  has  [a]u  +19'8°  at  15°,  has  a  sweet 
taste,  reduces  Fehling’s  solution,  does  not  undergo  fermentation, 
and  is  perhaps  identical  with  o5-talose.  The  osazone  crystallises  in 
small,  yellow  needles  and  melts  at  179 — 180°. 

Cocacetin,  C16H1207,3H20,  crystallises  in  small,  yellow  needles,  lqses 
3H20  at  130°,  melts  at  260 — 265°,  and  is  soluble  in  alcohol,  acetone,  or 
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glacial  acetic  acid.  The  alcoholic  solution  has  an  acid  reaction  and  gives 
a  dark  green  coloration  with  ferric  chloride.  The  solutions  in  aqueous 
alkalis  or  ammonia  are  yellow  and  give  precipitates  with  barium 
chloride,  lead  acetate,  and  silver  nitrate.  With  sulphuric  acid, 
cocacetin  forms  a  derivative  which  crystallises  in  microscopic  needles 
and  is  decomposed  by  water.  The'  acetyl  derivative,  C16H807Ac4, 
crystallises  in  white  prisms  and  melts  at  180°.  Fusion  of  cocacetin 
with  potassium  hydroxide  leads  to  the  formation  of  decocacetin 
(hydrodecarbonylcocacetin),  C15H1406,  which  crystallises  in  light  yellow, 
four-sided  needles,  melts  at  238°,  is  easily  soluble  in  hot  acetone  or 
aqueous  alkali  hydroxide,  but  insoluble  in  ammonia.  With  ferric 
chloride  in  alcoholic  solution,  it  yields  a  dirty-green  coloration,  and 
forms  yellow  needles  with  concentrated  sulphuric  acid.  When  heated 
with  potassium  hydroxide  and  a  small  amount  of  water,  decocacetin 
yields  phloroglucinol  and  protocatechuic  acid. 

Cocajlavin,  C34H380lf),4H20,  crystallises  in  small,  yellow  needles  or 
thick  prisms,  loses  4H20  at  120 — 130°,  and  melts  at  163 — 164°.  The 
alcoholic  solution  has  an  acid  reaction  and  gives  a  greenish-brown 
coloration  with  ferric  chloride.  Cocaflavin  is  soluble  in  aqueous  alkali 
hydroxides  and  is  reprecipitated  on  addition  of  hydrochloric  acid. 
The  solution  in  aqueous  ammonia  yields  precipitates  with  barium, 
lead,  and  silver  salts.  By  the  action  of  hydriodic  acid,  methyl  iodide 
is  eliminated,  whilst  dextrose  and  galactose  are  set  free  under  the  in¬ 
fluence  of  4  per  cent,  sulphuric  acid. 

C ocaflavetin,  C20H12O7(OMe)2,3H2O,  crystallises  in  greenish-yellow, 
flat  needles  or  yellowish  leaflets,  loses  3H20  at  120°,  melts  at  230°,  is 
easily  soluble  in  alcohol,  acetone,  or  glacial  acetic  acid,  forms  yellow 
solutions  in  aqueous  potassium  hydroxide  or  concentrated  sulphuric 
acid,  and  gives  an  intense,  dark  green  coloration  with  alcoholic  ferric 
chloride.  When  fused  with  potassium  hydroxide,  it  forms  an  acid 
which  gives  a  dark  green  coloration  with  ferric  chloride.  When 
treated  with  hydriodic  acid,  cocaflavetin  yields  norcocaflavetin, 
C20Hi2O7(OH)2,  which  forms  yellow,  crystal  aggregates,  melts  at  270°, 
is  easily  soluble  in  alcohol,  and  gives  an  intense,  dark  green  coloration 
with  ferric  chloride. 

The  molecular  weight  of  cocamine  agrees  with  the  formula 
C3SH4608N2,  and  not  with  C19H2304N  as  previously  calculated  (Abstr., 
1893,  i,  57). 

/S-isoOocaic  acid  crystallises  from  benzene  in  colourless  leaflets 
containing  1  mol.  of  C6H6,  which  is  lost  at  120°. 

Protococaic  acid  (homococaic  acid,  Pharm.  J.  Trans.,  [iii],  21,  1129) 
is  now  found  to  have  the  formula  C9H802.  Protoisococaic  acid 
(homoisococaic  acid,  loc.  cit.)  has  probably  the  same  formula. 

a.  y. 

Saponin  contained  in  Lychnis  flos  cuculi.  Paul  Sites 
( Chem .  Centr.,  1902,  ii,  1264 — 1265  ;  from  Pharm.  Zeit.,  47, 
805 — 806). — Lychnidin  (0'2  per  cent.)  has  been  isolated  from  Lychnis 
flos  cuculi  by  extracting  with  96  per  cent,  alcohol  and  precipitating 
with  ether.  It  forms  an  amorphous,  yellowish  powder  and  has  all 
the  properties  of  a  saponin.  Experiments  on  guinea-pigs  have  shown 
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that  intraperitoneal  or  subcutaneous  injection  of  lychnidin  causes 
local  inflammation  and  acute  nephritis.  The  continued  use  of  small 
doses  tends  to  the  formation  of  clots  in  the  blood.  When  administered 
by  the  mouth  it  is  without  effect.  E.  W.  W. 

Theory  of  the  Dyeing  Process.  P.  D.  Zacharias  ( Chem . 
Zeit.,  1902,  26,  1201-1202.  Compare  Abstr.,  1902,  i,  635).— A 
reply  to  Wegscheider  (Abstr.,  1902,  i,  635).  K.  J.  P.  O. 

Degradation  of  Brazilin.  Stanislaus  von  Kostanecki  ( Ber ., 
1902,  35,  4285 — 4288). — Polemical.  Compare  Gilbody  and  Perkin 
(Proc.,  1899,  15,  27,  75),  and  Perkin  (Proc.,  1902,  18,  147  ;  and 
Trans.,  1902,  81, 1048).  K.  J.  P.  O. 

Colouring  Matter  of  Stylophorum  diphyllum  and  Cheli- 
donium  majus.  Julius  O.  Schlotterbeck  ( Amer .  J.  Pharm.,  1902, 
74,  584 — 586). — The  yellow  colouring  matter  of  Chelidonium 

majus  was  first  isolated  by  Probst  and  termed  “  chelidoxanthin.”  A 
colouring  matter  obtained  by  the  author  from  Stylophorum  diphyllum 
was  found  to  be  identical  with  “chelidoxanthin,”  but  it  is  now  shown 
that  in  each  case  the  coloured  substance  consists  of  berberine. 

E.  G. 

Alkaloids  of  Dicentra  Cucullaria.  Richard  Fischer  and  O. 
A.  Soell  (Pharm.  Arch.,  1902,  5,  121  — 124). — An  examination  of 
this  plant  has  shown  the  presence  of  protopine  together  with  two 
other  alkaloids  provisionally  termed  c  and  d.  Alkaloid  c,  which  is  almost 
insoluble  in  alcohol  and  only  slightly  soluble  in  chloroform,  crystal¬ 
lises  in  rosettes  of  needles,  and  melts  and  decomposes  at  230 — 231° 
(uncorr.) ;  it  rapidly  turns  yellow  on  exposure  to  light.  Alkaloid  d 
is  present  only  in  small  quantity  ;  it  is  fairly  soluble  in  alcohol, 
forms  granular  crystals,  and  melts  at  215°  (uncorr.).  E.  G. 

Alkaloids  of  Eschscholtzia  Galifornica.  Richard  Fischer  and 
M.  E.  Tweeden  (Pharm.  Arch.,  1902,  5,  117 — 121.  Compare  Abstr., 
1901,  i,  743). — Further  investigation  of  the  root  of  Eschscholtzia 
Calif arnica  has  shown  the  piesence  of  two  alkaloids,  a  and  b,  in 
addition  to  those  previously  isolated.  Alkaloid  a  is  readily  soluble  in 
chloroform  or  hot  alcohol,  crystallises  in  colourless  rosettes  of  thin 
prisms,  darkens  at  234°,  and  melts  at  242 — 243°  (uncorr.).  Alkaloid 
6  is  sparingly  soluble  in  alcohol  but  readily  so  in  chloroform,  forms 
granular  crystals,  and  melts  at  217°  (uncorr.).  E.  G. 

Constitution  of  Apomorphine.  Robert  Pschorr,  Bernhard 
Jaeckel,  and  Hermann  Fecht  (Ber.,  1902,  35,  4377 — 4392). — Apo¬ 
morphine  is  probably  a  phenanthrene-quinoline  derivative,  the  follow¬ 
ing  formula  being  provisionally  proposed  for  it, 

CH=CH-C-CH2- CH-NMe  •  CH2 

OH-C:C(OH)  -c-  c — c=c - ch2  • 

ch-ch:ch 
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Both  the  oxygen  atoms  are  present  as  hydroxyl  groups,  and  diacyl 
and  dialkyl  derivatives  can  be  prepared.  The  triacyl  derivatives  are 
probably  formed  by  rupture  of  the  reduced  pyridine  ring,  and  this 
ring  is  also  destroyed  by  the  destructive  methylation  of  the  compound, 
which  leads  finally  to  the  formation  of  a  dimethoxyphenanthrene- 
carboxylic  acid.  No  definite  inference  can  as  yet  be  drawn  as  to  the 
relation  of  apomorphine  to  morphine. 

Apomorphine  can  be  crystallised  from  ether  in  an  atmosphere  free 
from  oxygen,  and  separates  in  colourless  prisms  with  1  mol.  of  ether, 
which  is  lost  at  100°.  Dibenzoylapomorphine,  Cl7H15N(OBz)2,  is  pre¬ 
pared  by  the  Schotten-Baumann  method,  and  crystallises  in  colourless 
prisms,  melts  at  156 — 158°  (corr.),  and  has  [a]f  +  idAi0  at  17°  in 
chloroform  solution.  Apomorphine  is  regenerated  when  this  compound 
is  heated  with  sodium  methoxide  in  methyl-alcoholic  solution.  Di¬ 
benzoylapomorphine  methiodide,  Cl7H15N(OBz)2,MeI,  crystallises  in 
colourless  needles  melting  at  229 — 230°  (corr.).  Tribenzoylapomor- 
phine,  Cl7H15NBz(OBz)2,  is  obtained  by  the  action  of  benzoyl 
chloride  on  apomorphine,  and  crystallises  in  very  slender  needles 
melting  at  217 — 218°  (corr.).  It  is  optically  inactive,  does  not  yield 
a  methiodide,  and  cannot  be  reconverted  into  apomorphine  by 
hydrolysis.  Acetyldibenzoylapomorphine  is  formed  by  the  action  of 
acetic  anhydride  on  dibenzoylapomorphine  and  crystallises  in  colour- 
le>s  needles  melting  at  156 — 158°  (corr.).  The  monoacetyl  compound 
described  by  Danckwortt  (Arch.  Pharm.,  228,  572)  could  not  be 
obtained.  Tribenzoylapomorphine  is  converted  by  oxidation  into  a 
yellow,  amorphous  mass,  which  appears  to  contain  dibenzoylmorphol- 
quinone.  Apomorphine  is  converted  by  diazomethane  into  a  mixture 
of  mono-  and  di-methyl  derivatives.  Methylapomor plane  crystallises 
with  C2H60  in  colourless  needles,  decomposes  when  heated,  has 
[ajx,  -t-66-830  at  22°,  and  yields  a  crystalline  hydrochloride.  Dimethyl- 
apomorphine  closely  resembles  the  monomethyl  compound.  Methyl- 
apomorphine  methiodide  crystallises  in  colourless  needles,  melts  at 
229 — 230°  (corr.),  and  has  [a]D  +10’48°  at  21°.  Benzoylmethylapo- 
morphine  crystallises  with  02H60  in  needles  melting  at  85 — 90°. 
Acetylmethylapomorphine  methiodide  is  prepared  from  methylapomor- 
phine  methiodide,  and  crystallises  in  colourless  needles  melting  at 
241 — 242°  (corr.).  Diacetylmethylapomor plane  also  crystallises  in 
needles  with  C2H60.  Dimeikylapomorphine  methiodide  crystallises  in 
long,  colourless  needles,  melts  at  195°  (corr.),  and  has  [a]D  -42‘03° 
at  21°.  When  dimethylapomorphine  methiodide  is  heated  with 
aqueous  potassium  hydroxide,  it  is  converted  into  dimethylapomorphi- 
methine,  C6H2(OMe)2IC2H2IC6H3*CH2'CH2-NMe2,  the  hydrochloride  of 
which  crystallises  in  needles,  melts  and  decomposes  at  220 — 221° 
(corr.),  and  is  optically  inactive,  the  pyridine  ring  of  the  apomorphine 
having  been  broken.  The  methiodide  crystallises  in  long  tablets  melt¬ 
ing  at  242 — 244°  (corr.)  and  is  decomposed  by  aqueous  potassium 
hydroxide,  trimethylamine  being  produced  together  with  a  compound 
free  from  nitrogen.  This  substance,  which  is  probably  3  :  4 -dimethoxy- 
vinylphenanthrene,  C14Hl7(OMe)2’CHICH2,  crystallises  in  rhombic 
tablets  melting  at  80°  (corr.)  and  yields  a  picrate  melting  at 
128°  (corr.);  it  unites  with  bromine,  forming  an  additive  com- 
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pound,  which,  by  the  further  action  of  bromine,  is  converted  into 
a  tetrabromo- derivative,  C18Hu02Rr4,  which  crystallises  in  colourless 
needles  melting  at  145  —  147°  (corr,).  When  heated  with  glacial 
acetic  acid,  it  yields  a  compound ,  C18H1302Br3,  which  crystallises  in 
lustrous  plates  and  melts  at  158 — 159°  (corr.).  Dimethoxyvinylphen- 
anthrene  is  converted  by  oxidation  into  3  :  4 -dimethoxyphencinthrene- 
carboxylic  acid,  which  can  be  distilled  under  30  mm.  pressure  and 
forms  a  colourless,  crystalline  mass.  The  positions  of  the  vinyl  and 
carboxyl  groups  in  these  compounds  have  not  yet  been  ascertained. 

A.  H. 

Aristochin,  Mesotan,  Helmitol,  and  Theocine.  Arthur 
Eichengrun  ( Chem .  Centr.,  1902,  ii,  1387  ;  from  Pharm.  Zeit.,  47, 
857- — 858). — Aristochin,  or  quinine  carbonate,  (O20H23ON2)2CO3,  is  a 
white,  tasteless  powder,  which  melts  at  189°,  and  is  readily  soluble  in 
chloroform  or  alcohol,  very  sparingly  so  in  ether,  and  insoluble  in 
water;  it  combines  with  hydrochloric  acid  (l  or  2  mols.)  to  form 
soluble  salts. 

Mesotan,  or  methoxymethyl  salicylate,  0H*C6H4*C02,CH2*0Me,  is  a 
yellow  liquid  heavier  than  water,  has  a  faint  aromatic  odour,  boils 
at  162°  under  42  mm.  pressure,  is  soluble  in  all  proportions  in 
alcohol,  ether,  benzene,  chloroform,  or  fatty  oils,  but  only  sparingly  so 
in  water,  and  gives  a  violet  coloration  with  ferric  chloride.  At 
temperatures  above  100°,  it  decomposes  into  salicylide,  formaldehyde, 
methyl  alcohol,  and  methyl  salicylate,  the  last  substance  being  a 
secondary  product  formed  by  the  action  of  methyl  alcohol  on  salicylide. 

Helmitol  is  a  hexamethylenetetramine  compound  of  anhydromethyl- 
enecitric  acid ;  it  forms  colourless  crystals,  decomposes  at  163°,  dissolves 
in  about  14  parts  of  water  forming  an  acid  solution,  is  very  sparingly 
soluble  in  alcohol,  insoluble  in  ether,  and  is  slowly  attacked  by  dilute 
acids,  but  more  readily  by  alkalis,  with  liberation  of  formaldehyde. 
Its  physiological  action  is  stronger  than  that  of  hexamethylene¬ 
tetramine. 

Theocine,  or  1  :  3-dimethylxanthine,  crystallises  in  colourless  needles, 
melts  at  268°,  and  is  very  sparingly  soluble  in  cold  water  or  alcohol, 
more  readily  so  in  hot  water,  and  insoluble  in  ether ;  it  is  an  active 
diuretic.  The  ammonium  and  potassium  salts  are  readily  soluble,  but 
the  sodium  salt  is  only  sparingly  so.  E.  W.  W. 

Yohimbine.  Paul  Siedler  (Chem.  Centr.,  1902,  ii,  1215;  from 
Pharm.  Zeit.,  47,  797 — 798.  Compare  Abstr.,  1899,  i,  966). — The 
Yohimbehe  bark  contains  at  least  4  alkaloids:  (1)  Yohimbine, 
which  is  very  sparingly  soluble  in  ether,  more  so  in  absolute 
alcohol,  and  readily  so  in  chloroform  ;  (2)  Yohimbenine,  readily 
soluble  in  ether,  absolute  alcohol,  or  chloroform ;  (3)  an  alkaloid, 
readily  soluble  in  absolute  alcohol  or  chloroform,  but  only  sparingly 
so  in  ether ;  and  (4)  an  alkaloid  which  is  insoluble  in  ether 
and  only  very  sparingly  soluble  in  alcohol  or  chloroform.  These 
alkaloids  may  possibly  be  separated  by  means  of  their  hydrogen 
sulphites  or  thiocyanates.  Yohimbine  thiocyanate  is  very  sparingly 
soluble,  separates  from  hot  water  in  rectangular  crystals,  and  melts  at 
233 — 234°;  when  decomposed  with  sodium  carbonate,  it  yields  a  base 
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which  melts  at  222 — 223°,  whilst  the  more  soluble  thiocyanate 
remaining  in  the  mother  liquor,  when  similarly  treated,  gives  a  base 
melting  at  228—229°.  E.  W.  W. 

Action  of  Hydrazine  on  Ethyl  Diacetylsuccinate.  Carl  Bulow 
[with  E.  von  Krafft]  [Her.,  1902,  35,  4311 — 4322). — When  hydrazine 
hydrate  interacts  with  alcoholic  ethyl  diacetylsuccinate,  in  addition  to 
the  compounds  described  by  Curtius  (Abstr,,  1895,  i,  247),  there  is 
formed  a  considerable  quantity  (about  50  per  cent.)  of  ethyl  1  -amino- 
2:5-dimethylpyrrole-3  •A-dicarboxylate  ;  this  substance  forms  70  per  cent, 
of  the  product  when  the  action  takes  place  in  glacial  acetic  acid  solu¬ 
tion.  It  crystallises  from  dilute  alcohol,  or  a  mixture  of  chloroform  and 
light  petroleum,  in  needles,  melts  at  102 — 103°,  can  be  distilled  under 
18  mm.  pressure,  and  gives  a  benzoyl  derivative,  NHBz*C4Ni\[e2(C02Et)2, 
which  crystallises  from  dilute  alcohol,  melts  at  123 — 124°,  and  is  also 
obtained  by  the  direct  action  of  benzoylhydrazine  on  ethyl  diacetyl¬ 
succinate.  The  dibenzoyl  derivative,  _NBz2*C4NMe2(C02Et)2,  melts  at 
132 — 133°  and  is  hydrolysed  by  alcoholic  potassium  hydroxide  to  the 
foregoing  monobenzoyl  compound.  The  phenylacetyl  derivative, 
C20H24O5N2,  obtained  either  by  the  action  of  phenylacetyl  chloride  on 
the  base  or  by  the  direct  interaction  of  phenylacetic  hydrazide  with 
ethyl  diacetylsuccinate,  crystallises  from  dilute  alcohol  in  white, 
lustrous  needles  and  melts  at  146 — 147°.  \- Amino-2  :  5  dimethylpyrrole , 
O^H^Ng,  obtained  by  boiling  the  dicarboxylate  with  10  per  cent, 
potassium  hydroxide,  precipitating  the  acid  formed  with  hydrochloric 
acid,  and  subsequently  distilling  it,  crystallises  from  dilute  alcohol, 
melts  at  52 — 53°,  and  boils  at  198 — 204°.  When  ethyl  amino-2  :  5- 
dimethylpyrroledicarboxylate  is  decomposed  with  nitrous  acid,  a 
crystalline  product,  melting  at  86 — 87°,  is  obtained,  the  nature  of 
which  was  not  established ;  the  acid,  derived  from  it  by  hydrolysis, 
melts  and  decomposes  at  213°. 

When  ethyl  l-benzoylamino-2  :  5-dimethylpyrrole-3  :  4-dicarboxylate 
is  heated  with  15  percent,  hydrochloric  acid  for  eight  hours  at  135 — 140°, 
it  gives  benzoic  acid,  but  no  other  definite  product ;  when,  however,  it 
is  heated  with  50  per  cent,  potassium  hydroxide  and  the  product  acidified 
with  acetic  acid,  potassium  hydrogen  \-benzoylamino-2  :  5-dimethylpyr- 
r ole-3  A-dicarboxylate,  C15H1306N2K,|H20,  is  obtained  as  a  sparingly 
soluble  precipitate.  The  dicarboxylic  acid  itself  crystallises  from  acetic 
acid  or  alcohol  and  melts  and  decomposes  at  231- — 232°;  when  heated 
in  glycerol,  it  loses  carbon  dioxide,  giving  l-benzoylamino-2  :  5-dimethyl- 
pyrrole,  which  is  purified  by  dissolving  in  warm  dilute  aqueous  sodium 
hydroxide  and  precipitating  with  carbon  dioxide ;  it  melts  at 
177—179°. 

1  -Phenylacetylamino  -  2  :  5  -  dimethylpyrrole  -3:4-  dicarboxylic  acid, 
obtained  from  its  ethyl  ester  by  hydrolysis  with  10  per  cent,  potassium 
hydroxide  for  12  hours,  crystallises  from  alcohol  and  melts  at 
216 — 2 17°;  if  the  heating  is  prolonged  for  five  days,  1  -phenylacetyl- 
amino-2  :  5 -dimethylpyrrole  is  obtained  ;  this  crystallises  from  alcohol 
or  a  mixture  of  ether  and  light  petroleum  in  long,  stout  needles,  melts 
at  110 — 111°  and  distils  at  245 — 265°  under  26  mm.  pressure. 

W.  A.  D. 
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Nitriles  of  the  Pyridine  Series.  Hans  Meyer  ( Monatsh 1909, 
23,  897 — 906.  Compare  Abstr.,  1902,  i,  727). — 2-Cyano-,  3  cyano-, 
and  4-cyano-pyridine  are  obtained  by  the  action  of  thionyl  chloride  on 
the  corresponding  amides,  the  yield  of  the  first  being  good,  but  of 
the  other  two  very  small. 

3  Cyanopyridine  forms  colourless  crystals,  melts  at  50°,  boils  at 
240 — 245°  (compare  Fjscher,  Ber.,  1882,  15,  63),  and  yields  an  auri- 
chloride,  C6H4N2,HAuC14,  which  crystallises  in  concentric  groups,  of 
light  yellow  needles  and  melts  at  196 — 198°. 

4- Cyanopyridine  forms  colourless  crystals,  melts  at  83°,  is  volatile 
without  decomposing,  and  is  hydrolysed  by  concentrated  hydrochloric 
acid  at  110 — 120°  to  isonicotinic  acid.  The  platinichloride  forms 
glistening,  reddish-yellow  needles  and  melts  and  decomposes  at  about 
300° ;  the  aurichloride  crystallises  in  light  yellow  needles  and  melts  at 
208—210°. 

^-Cyanoquinoline  prepared  from  the  amide  by  the  action  of  thionyl 
chloride  or  phosphoric  oxide,  forms  colourless  crystals,  melts  at  95°, 
and  sublimes  rapidly  at  240 — 245°,  forming  long  needles.  The 
platinichloride  forms  large,  reddish-yellow  crystals,  and,  when  heated, 
chars  without  melting.  The  aurichloride  crystallises  in  small  needles 
and  melts  at  232°.  4-Cyanoquinoline  is  not  hydrolysed  by  concen¬ 
trated  hydrochloric  acid  at  180°  or  by  boiling  potassium  hydroxide 
solution,  but  with  alcoholic  potassium  hydroxide  at  160°,  cinchonic 
acid  is  formed.  G.  Y. 


Abnormal  Salts  of  Pyridone  and  Lutidone.  P.  Petrenko- 
Kritschenko  and  F.  Stamoglu  (J.  Russ.  Rhys .  Chem.  Soc.,  1902, 
34,  706 — 710). — Lutidone  phenylhydrazone,  C13H15N3,  separates  from 
alcohol  in  crystalline  plates  melting  at  125°.  By  heating  lutidone 
(1  mol.)  with  hydroxylamine  hydrochloride  (1  mol.)  or  with  ammonium 
chloride  (1  mol.)  or  with  normal  lutidone  hydrochloride  (1  mol.),  a 
comparatively  stable  lutidone  hydrochloride  of  the  composition 
(C7H90N)2,HC1  is  obtained,  which  crystallises  in  plates  melting  at 
247°  and  is  readily  soluble  in  alcohol  or  water ;  the  corresponding 
platinichloride  could  not  be  isolated,  as  it  decomposes  into  the  normal 
platinichloride  and  lutidone.  The  corresponding  hydrolromide, 
(C7H9ON)2,HBr,  is  readily  soluble  in  water  and  separates  in  crys¬ 
tals  melting  at  250°.  The  hydriodide  melts  at  235°,  and  when 
crystallised  together  with  iodine  from  alcohol  yields  a  polyiodide, 
(C7H9ON)2HI3,  separating  in  dark  brown  crystals  which  melt  at  165° 
and  are  readily  soluble  in  alcohol. 

Pyridone  yields  similar  compounds.  The  hydrochloride, 
(C5H5ON)2,HCl,H20, 

melts  at  110°,  the  hydrobromide  (  +  H20)  at  112°,  and  the  hydriodide 
(  +  H20)  at  140°;  all  three  salts  aie  readily  soluble  in  water  or 


alcohol. 

These  salts  probably  have  a  diammonium  structure,  the  formula  of 
the  hydrochloride  of  pyridone  being 

C0<nR^S>NHS'NHCl<cH:CH>C0 ; 
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one  of  the  ammonium  residues  plays  the  part  of  a  base,  whilst  the 
other  acts  as  an  acid  group.  T.  H.  P. 

Cinchomeronic  Acids  and  their  Esters.  Alfred  Kirpal 
( Monatsh .,  1902,  23,  929 — 936.  Compare  Kaass,  Abstr.,  1902, 
i,  564). — 3-Methyl  4-hydrogen  cinehomeronate  crystallises  in  colour¬ 
less  prisms,  melts  at  182°  (Kaass,  m.  p.  160°),  and  when  neutralised 
with  ammonia  gives  a  blue  precipitate  with  copper  acetate.  Cincho- 
meron-3-amic  acid,  C02H,C5NH3*C0*NH2,  formed  by  the  action  of 
ammonia  on  /?-methyl  hydrogen  cinehomeronate,  crystallises  in  delicate 
leaflets,  and  melts,  loses  water,  and  resolidifies  at  200°,  being  converted 
into  cinchomeronimide.  3-Aminoisonicotinic  acid,  formed  by  the 
action  of  bromine  and  sodium  hydroxide  on  cinchomeronamic  acid, 
melts  and'  decomposes  at  292°  (compare  Blumenfeld,  Abstr.,  1896, 
i,  60),  and  on  diazotisation  and  warming  yields  3 -hydroxyisonicotinic 
acid  which  crystallises  from  water  in  six-sided  plates,  melts  and 
decomposes  at  315°,  gives  a  red  coloration  with  ferric  chloride,  and 
on  distillation  yields  3-hydroxypyridine.  G.  Y. 

5-Nitro  8-methoxy quinoline  and  Derivatives.  Georges  Freyss 
and  Ad.  Paira  (Bull.  Soc.  ind.  Mulhouse ,  1902,  72,  239 — 244). 
— 5-N’itro-S-methoxyquinoline,  prepared  from  m-nitro-o-anisidine  by  a 
modification  of  Knueppel’s  method  (Abstr.,  1891,  i,  391),  crystallises 
in  slender,  yellow  needles,  melts  at  151°,  and  is  almost  insoluble  in  cold 
water,  but  readily  so  in  alcohol  and  boiling  toluene.  The  corresponding 
amine,  obtained  by  reduction  of  the  foregoing  compound,  furnishes  an 
acetyl  derivative  which,  unlike  the  homologous  5-acetyIamino-8-ethoxy- 
quinoline,  is  physiologically  inactive.  8-Methoxyquinoline,  prepared 
by  Skraup’s  method  from  o-anisidine  or  from  the  amine  already 
mentioned,  forms  large  crystals,  melts  at  46*5°,  and  boils  at  282°  under 
742  mm.  pressure  (compare  Bedall  and  Fischer,  Abstr.,  1882,  412, 
and  Skraup,  Abstr.,  1883,  92).  T.  A.  H. 

Indogenides  with  Tinctorial  Properties.  Emilio  Noelting 
(Bull.  Soc.  ind.  Mulhouse,  1902,  72,  236 — 238.  Compare  Baeyer, 
Abstr.,  1884,  73). — Protocatechualdehyde,  when  warmed  with 

indoxylic  acid  in  alcohol  solution,  furnishes  an  indogenide, 

c6hs(oh)2-ch:o<°°>o6h„ 

which  separates  on  addition  of  water  in  brown  flocks  ;  it  is  soluble 
in  solutions  of  sodium  hydroxide,  forming  a  violet  liquid  which  is 
decolorised  by  sodium  hyposulphite.  Its  tinctorial  properties  are 
similar  to  those  of  indandione  derivatives,  but  the  tints  produced  are 
less  brilliant. 

Piperonal  indogenide,  prepared  in  a  similar  manner,  separates  from 
acetic  acid  in  orange-coloured  crystals,  melts  at  221°,  dissolves  in 
sulphuric  acid  to  a  Bordeaux-red  colour,  and  has  no  tinctorial 
properties. 

The  indogenide  of  dimethylaminobenzaldehyde  forms  reddish-brown 
needles,  melts  at  226 — 227°,  and  is  readily  soluble  in  organic  liquids. 
It  forms  salts  with  acids  and  dyes  silk  and  tannin-mordanted  cottons 
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in  dull  red  shades,  p- Aminobenzaldehyde  indogenide  crystallises  in 
reddish-brown  needles  and  dyes  silk  and  mordanted  cotton  in  salmon 
tints.  T.  A.  H. 

Oxidation  of  o-Phenylenediamine.  Fritz  Ullmann  and  F. 
Mauthner  (Ber.,  1902,  35,  4302 — 4306). — The  base,  C12H10lSr4,  ob¬ 
tained  by  Griess  (J.  pr.  Chem .,  1860,  [ii],  3,  142)  by  oxidising 
o-phenylenediamine  with  ferric  chloride,  was  found  later,  by  Rudolph 
(Abstr.,  1880,  162),  to  contain  oxygen,  the  formula  C24H18ON6  being 
assigned  to  it;  Fischer  and  Hepp  (Abstr,,  1890,  800)  demonstrated 
that  Griess’s  base  was  diaminophenazme.  It  is  now  found  that  in  this 
oxidation  the  diaminophenazine  is  always  accompanied  by  3 -amino- 
2-hydroxypkenazine,  the  proportion  of  the  latter  increasing  with  the 
amount  of  free  hydrochloric  acid  used  in  the  oxidising  mixture.  The 
product  of  the  oxidation,  which  consisted  of  a  mixture  of  hydro¬ 
chlorides  in  dark  brown  crystals,  was  treated  with  excess  of  dilute 
sodium  hydroxide,  when  the  diaminophenazine  separates  as  orange-red 
crystals,  whilst  the  aminohydroxyphenazine  goes  into  solution.  Ad¬ 
dition  of  acetic  acid  to  this  solution  causes  the  latter  compound  to 
separate  in  orange  or  dark  yellow  crystals.  By  increasing  the 
quantity  of  free  hydrochloric  acid  present  in  the  oxidation,  the  amino¬ 
hydroxyphenazine  becomes  the  main  product.  The  nitrate  crystallises 
in  needles  which  dissolve  in  water  to  a  red  solution  having  a  faint 
green  fluorescence.  2-Acetoxy-3-acetylaminophenazine  crystallises  in 
colourless  needles  melting  at  about  230°.  2-Hydroxy-?>-acetylamino - 
phenazine,  prepared  by  dissolving  the  diacetyl  derivative  in  warm 
sodium  hydroxide,  crystallises  in  reddish-brown  needles  which  do  not 
melt  at  340°.  On  heating  the  aminohydroxyphenazine  with  20  per 
cent,  sulphuric  acid  under  pressure  at  200°  for  6  hours,  it  is  converted 
into  2  :  3-dihydroxyphenazme  (m.  p.  226°).  When  treated  with 
o-phenylenediamine  and  benzoic  acid,  hydroxyaminophenazine  gives 
liomofluorindine.  K.  J.  P.  O. 

Conversion  of  Hydrazones  into  Oximes.  Hugo  Ludwig  Fulda 
( Monatsh .,  1902,  23,  907 — 920.  Compare  Zink,  Abstr.,  1902,  i,  34). 
— When  boiled  with  excess  of  hydroxylamine  hydrochloride  in  alcoholic 
solution,  the  phenylhydrazones  of  the  following  aldehydes  and  ketones 
are  converted  into  the  corresponding  oximes:  benzaldehyde,  ra-hydroxy- 
benzaldehyde,  protocatechualdehyde,  vanillin,  furfuraldehyde,  acetone, 
methyl  ethyl  ketone,  methyl  tfer.-butyl  ketone,  methyl  hexyl  ketone, 
methyl  nonyl  ketone,  camphor,  fluorenone,  acetophenone,  phenyl  ethyl 
ketone,  ^-tolyl  methyl  ketone,  phenylacetone,  diphenylacetone,  a-naph- 
thyl  methyl  ketone,  benzylideneacetone,  and  pyruvic  acid. 

Phenylhydrazones  of  the  following  do  not  undergo  the  reaction  : 
cenanthaldehyde,  o-  and  ^-hydroxybenzaldehydes,  anisaldebyde,  methyl- 
vanillin,  piperonal,  cuminaldehyde,  cinnamaldehyde,  benzophenone,  and 
isatin. 

Methylvanillinoxime  crystallises  in  long,  glistening,  colourless  prisms 
and  melts  at  94 — 95°. 

Methylhexylketoxime  forms  a  slightly  yellowish-green  oil,  which  boils 
at  123 — 125°  under  25  mm.  and  at  136 — 138°  under  40  mm.  pressure. 

G.  Y. 
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Butylchloralantipyrine.  Bortolo  Calderato  ( Chem .  Centr.,  1902, 
ii,  1387 ;  from  Boll.  Chim.  Farm.,  41,  669 — 671). — Butylchloralanti¬ 
pyrine,  prepared  by  condensing  butylchloral  hydiate  with  antipyrine, 
crystallises  from  water  in  yellow  crystals,  melts  at  70—71°,  and  on 
sublimation  forms  a  white  mass  which  has  the  same  melting  point. 
When  an  aqueous  solution  of  equivalent  quantities  of  butylchloral 
hydrate  and  antipyrine  is  left  for  some  time,  white  crystals  of  the 
same  composition,  but  melting  at  68 — 69°,  are  obtained.  Butylchloral¬ 
antipyrine  is  readily  soluble  in  alcohol,  ether,  or  chloroform,  dissolves 
in  15*12  parts  of  water  at  25°,  and  is  not  attacked  by  warm  potassium 
hydroxide  solution  ;  its  alcoholic  solution  gives  a  red  coloration  with 
ferric  salts,  and,  unlike  hypnal,  does  not  reduce  Fehling’s  solution, 
even  on  heating.  E.  W.  W. 


Phthalyl  Green.  Albin  Haller  and  Alfred  Guyot  {Bull. 
Soc.  ind.  Mulhouse,  1902,  72,  268 — 279.  Compare  Abstr.,  1899, 
i,  155). — Since  this  dye  is  produced,  not  only  by  condensing  phthalyl 
tetrachloride  with  dimethylaniline,  but  also  by  the  condensation  of 
the  latter  with  tetramethyldiaminophenyloxanthranol  (Abstr.,  1901, 
i,  350)  in  presence  of  phosphoius  oxychloride,  the  formula 

C  H  <^Cl(C6H4*NMe2)  g  *NMe  or 

^6-tL4\C(OH)(C6H4*NMe2)^°6±13  iNMe2  or 

C  Ii  ■  -NGlMe2)  ^>rj  tj  •'NlMe 

<-6H4\C(OH)(C6H4*NMe2)^L6H3  *  Me2 

is  proposed  for  it,  derived  from  the  diphenylanthracene  dihydride  de¬ 
scribed  by  Linebarger  (Abstr.,  1892,  722).  These  formulse  are  also  de¬ 
rivable  fromthatof  malachite  green,  to  which  phthalyl  green  shows  some 
resemblance,  by  the  joining  up  of  two  benzene  residues  by  the  divalent 
radicle  NMe2*C6H4,C*OH,  and  are  selected  in  place  of  the  isomeric 
structures  having  the  chlorine  and  the  hydroxyl  in  interchanged  posi¬ 
tions,  because  all  amino-dyes  of  the  triphenylmethane  group  have  at 
least  two  amino-groups  in  the  jscwa-position  to  the  methane  carbon 
atom. 


The  free  base  of  phthalyl  green,  obtained  by  addition  of  sodium 
carbonate  to  an  aqueous  solution  of  the  dye,  crystallises  from  chloro¬ 
form  on  addition  of  boiling  alcohol,  in  colourless  needles,  melts  at  152°, 
and  becomes  coloured  on  exposure  to  air.  It  is  represented  by  the 

formula  C  H  ^^(OH^CgH^NMe^^Q  H  -NMe 
formula  S±14\C(OH)(C6H4*NMe2)'^U6  3  JMVie2* 

When  phthalyl  green  is  warmed  for  a  few  minutes  with  an  alcoholic 
solution  of  hydroxylamine  hydrochloride  and  sodium  acetate,  a  con¬ 
densation  product  is  formed  which  crystallises  in  colourless  needles, 
melts  at  239 — 240°,  and  is  readily  soluble  in  chloroform,  less  so  in 
alcohol.  A  derivative  similarly  obtained  from  phenyl  hydrazine  hydro¬ 
chloride  and  the  dye  forms  pale  yellow  prisms,  melts  at  288°,  is  nearly 
insoluble  in  organic  liquids  with  the  exception  of  chloroform,  and 
becomes  coloured  on  exposure  to  air.  The  former  substance  should  be 
probably  represented  by  the  formula 

/- - 7C(C6H4-NMe2K 

OH-JST^C6H4<  >OeH3-NMe2. 

X - Xc(C6H4*NMe2)/ 


T.  A.  H. 
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Aromatic  Guanidines.  Frederick  J.  Alway  and  Frederick  W. 
Viele  ( Amer .  Chem.  J.,  1902,  28,  292 — 297). — In  preparing  triphenyl- 
guanidine  hy  the  interaction  of  aniline  and  diphenylcarbodi-imide, 
Marckwald  (Abstr.,  1896,  i,  30)  found  that  pentaphenyldiguanide  was 
formed  in  considerable  quantity  as  a  by-product.  The  formation  of 
a  diguanide  was  not  always  proved  by  Marckwald  in  analogous  actions 
of  aromatic  amines  on  diarylcarbodi-imides  studied  by  him. 

m-Toluidine  resembles  /)-toluidine  (compare  Marckwald,  loc.  cit .)  in 
its  action  on  diphenylcarbodi-imide,  but  under  certain  conditions 
diphenyl-m-tolylguanidine  is  the  only  product. 

Tetraphenyl-m-tolyldiguanide  melts  at  136°;  it  is  readily  soluble  in 
acetone  and  benzene  and  sparingly  so  in  ether,  alcohol,  or  light 
petroleum.  The  platinichloride  melts  and  decomposes  at  140°. 

Diphenyl-m-tolylguanidine,  C7H7*N!C(N£LPh)2,  is  best  prepared  from 
diphenylthiocarbamide,  m-toluidine,  and  lead  hydroxide;  it  melts  at 
132°,  is  very  soluble  in  hot  alcohol  and  in  hot  benzene,  but  insoluble  in 
water.  The  nitrate  melts  and  decomposes  at  179°,  the  hydrochloride 
melts  at  195°,  and  the  platinichloride  at  237°.  A.  McK. 

Weasel’s  Dicarbo-base.  Carl  Schall  (J.  pr.  Chem.,  1902,  [ii], 
66,  576 — 579.  Compare  Abstr.,  1901,  i,  766). — The  action  of  methyl 
iodide  on  Wessel’s  base  leads  to  the  formation  of  a  i^-methiodide, 
C26H2oN5Me,MeI,  which  resembles  acridinium  i^-methiodide  (Hantzsch 
and  Kalb,  Abstr.,  1900,  i,  113).  With  silver  sulphate,  it  yields  an  oil 
which  crystallises  and  is  soluble  in  water.  With  aqueous  sodium 
hydroxide,  the  ^-methiodide  yields  phenyliminodiphenylurazole 
(Abstr.,  1900,  i,  464)  and  a  substance  which  forms  microscopic,  orange- 
coloured  needles,  melts  at  about  250°,  is  soluble  in  acids,  but  not  easily 
so  in  other  solvents. 

Triphenylguanidine  and  4-phenvlthiosemicarbazide  react  at 
180 — 190°  yielding  hydrogen  sulphide,  ammonia,  aniline,  and  a  corn- 
ground,  C14H12N4S  (?),  which  forms  microscopic,  white  crystals  melting 
at  209—210°  (corr.).  G.  Y. 

Azoxybenzaldehydes.  Frederick  J.  Alway  (Amer.  Chem.  J., 
1902,28,  475 — 480). — The  compound  obtained  by  Meister,  Lucius,  and 
Briining  from  ^-nitrobenzylaniline  (D.B..-P.  111384)  is  identical  with 
the  ^-azoxybenzaldehyde  and  its  anilide  described  by  the  author 
(Abstr.,  1902,  i,  697);  the  patented  process  gives  a  yield  of  75 — 80 
per  cent.,  and  is  therefore  to  be  preferred  to  other  methods. 

When  a  solution  of  y?-azoxybenzaldehyde  in  concentrated  sulphuric 
acid  is  heated  at  110 — 120°,  it  is  converted  into  a  substance  which  has 
the  characters  of  an  oxyazo-compound. 

By  the  electrolytic  reduction  of  m-nitrobenzaldehyde,  the  iYm-formyl- 
phenvl  ether  of  m-nitrobenzaldoxime  is  first  formed ;  it  separates  from 
a  solution  in  boiling  pyridine  as  a  grey,  granular  solid,  and  by  further 
reduction  is  converted  into  an  azoxy-compound,  probably 

ON2(C6H4-CH^°-^N-C6H4-CHO)2. 

m-Azoxybenzaldehyde  may  be  obtained  by  the  action  of  ferric  chloride 
on  the  products  of  the  electrolytic  reduction  of  m-nitrobenzaldehyde, 
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by  treating  Tn-nitr-obenzaldehyde  with  zinc  dust  and  ammonium 
chloride,  or  by  boiling  the  insoluble  compound  (CyHgNO)^,  described 
by  Bamberger  and  Friedmann  (Ber.,  1895,  28,  250),  with  alcohol  and 
treating  the  filtrate  with  aqueous  alkali.  It  crystallises  in  colourless 
needles,  melts  at  129°,  and  is  soluble  in  benzene,  acetic  acid,  or  hot 
alcohol ;  its  phenylhydrazone  forms  small,  orange-coloured  needles,  and 
melts  at  198°.  E.  G. 


Derivatives  of  Azobenzene  and  Hydrazobenzene.  Paul 
Freundler  and  L.  Beranger  (Bull.  Soc.  chim.,  1902,  [iii],  27, 
1106 — 1113.  Compare  Abstr.,  1902,  i,  405). — 4  :  4' -Dinilrodiacetyl- 
hy  dr  azobenzene ,  N2Ac2(C61J4*N02)2,  obtained  by  nitrating  diacetylhydr- 
azobenzene  or  its  molecular  compound  with  azo benzene  (foc.eiL), crystal¬ 
lises  in  pale  yellow  leaflets,  melts  at  186 — 187°,  and  is  slightly  soluble  in 
alcohol  or  ether.  When  hydrolysed  with  alcoholic  sodium  hydroxide, 
there  is  formed  4  :  4' -dinitrohydrazolenzene,  a  red,  resinous  substance, 
soluble  in  alkalis  with  formation  of  a  blue  liquid  which,  on  exposure  to 
ah’,  furnishes  4  :  4'  dinitroazobenzene.  When  treated  with  ammonium 
sulphide,  the  red  resin  is  converted  into  Werner  and  Stiasny’s  supposed 
4  : 4'-dinitrohydrazobenzene  (Abstr.,  1900,  i,  194),  for  which  the 
authors  suggest  the  tautomeric  structure  H2(.’O0H4!NO‘OH)2  ;  this  is 
reconverted  into  the  true  4  : 4'-dinitrohydrazobenzene  by  prolonged 
heating  of  its  solution  in  alkalis.  These  substances  were  obtained  in 
an  unsuccessful  attempt  to  apply  Friedel  and  Crafts’  reaction  to  the 
preparation  of  azo-ketones  and  azo-aldehydes.  The  latter  have  now 
been  prepared  by  reducing  with  zinc  dust  and  alcoholic  soda  a  mixture 
of  nitro-derivatives,  one  of  which  contains  the  requisite  oxygenated 
group,  and  oxidising  the  unsymmetrical  hydrazo-compiund  first  formed 
(compare  Loeb,  Abstr.,  1898,  i,  654).  y>-Benzeneazobenzaldebyde  has 
thus  been  obtained;  it  melts  at  120°  and  furnishes  a  hydrazone 
melting  at  166°  (compare  Alway,  Abstr.,  1902,  i,  697). 

In  the  preparation  of  the  diacetyl  compound,  a  molecular  compound 
of  diazobenzene  with  diacetylhydrazobenzene,  2N2Ac2Ph2,N2Ph2,  was 
obtained,  which  forms  orange-i’ed,  monoclinic  prisms  melting  at 

98-5—99°.  T.  A.  H. 


Benzeneazo-jo-benzaldehyde  and  its  Derivatives.  Paul 
Freundler  and  De  Laborderie  ( Compt .  rend.,  1902, 135,  1116 — 1118. 
Compare  Abstr.,  1902,  i,  650). — It  was  thought  possible  to  obtain  this 
aldehyde  by  condensing  nitrosobenzene  with  p-aminobenzaldehyde,  but 
attempts  to  prepare  the  latter  compound  were  unsuccessful.  The 
oxime  of  the  aldehyde,  NPhIH-C6H4*CHIlSrOII,  is,  however,  formed 
by  boiling  nitrosobenzene  with  ^-amiuobenzaldoxime  in  a  mixture  of 
alcohol  and  acetic  acid.  It  melts  at  143°  and  is  very  sparingly  soluble 
in  cold  alcohol,  but  easily  so  in  acetone.  Even  at  100°,  dilute  acids 
do  not  saponify  it  completely,  but  it  is  decomposed  by  nitrous  acid  ;  at 
the  same  time,  however,  some  secondary  products  are  formed  which 
render  the  isolation  of  the  aldehyde  difficult. 

Benzeneazo-7?-benzaldeliyde,  when  oxidised,  gives  the  corresponding 
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acid  (melting  point  238°).  When  heated  at  180°  with  acetic  anhydride 
and  sodium  acetate,  it  gives  benzeneazocinnamic  acid, 
NPh:N-C6H4-CH:CH-C02H, 

which  may  also  be  obtained  by  heatingyj-aminocinnamic  acid  with  nitroso- 
benzene  in  a  mixture  of  alcohol  and  acetic  acid.  This  acid  crystallises 
from  benzene  in  pink  leaflets,  which  are  sparingly  soluble  in  alcohol  or 
acetic  acid,  and  melts  and  decomposes  at  245°.  With  phosphorus  penta 
chloride,  it  gives  a  chloride  from  which  an  amide,  a  methyl  ester,  and 
an  ethyl  ester  have  been  prepared.  The  amide  forms  reddish-oranga 
plates  which  melt  at  228 — 229°  and  are  soluble  in  acetone  ;  the  methyl 
ester  is  formed  in  red  needles  which  melt  at  145°  and  are  sparingly 
soluble  in  alcohol  or  benzene ;  the  ethyl  ester  is  obtained  in  red  prisms 
which  melt  at  101 — 102°.  Ammoniacal  alcohol  does  not  attack  the 
methyl  ester,  even  in  sealed  tubes  at  100°. 

From  benzeneazo-jp-benzoic  acid,  the  authors  have  prepared  benzene- 
azostyrene  and  benzenehydrazocinnamic  acid.  J.  McC. 


o-  and  yj-N  itrobenzenesulphonic  Acids.  Th.  Wohlfahrt  (J.  pr. 
Chem.,  1902,  [ii],  66,  551 — 557.  Compare  Blanksma,  Abstr.,  1900, 
i,  482). — y>-Chloronitrobenzene  is  converted  by  alcoholic  sodium  di¬ 
sulphide  into  4  : 4 '-dinitrodiphenyl  disulphide ,  which  crystallises  in 
white  needles  and  melts  at  181°,  and  with  sodium  hydroxide  in 
alcoholic  solution  yields  a  deep  bluish  red  coloration  which  disappears 
on  addition  of  acid  or  when  exposed  to  the  air.  The  action  of  sodium 
disulphide  on  p  chloronitrobenzene  in  66  per  cent,  alcohol  leads  to 
the  formation  of  a  substance  which  melts  at  140 — 145°  and  is 
probably  a  mixture  of  di-  and  poly-sulphides  with  p-nitrophenyl- 
mercaptan  melting  at  78°. 

4  :  4'-Dinitrodiphenyl  sulphide  is  oxidised  by  nitric  acid,  yielding 
nitrobenzene-/>sul  phonic  acid. 

Electrolytic  reduction  of  potassium  y»-nitrobenzenesulphonate  in 
alkaline  solution  with  a  nickel  cathode  leads  to  the  formation  of 
potassium  azobenzene-4  :  4'-disulphonate,  C12H806hT2S2K2,2|IT20,  and 
potassium  hydrazobenzene-4  :  4'-disuiphonate,  which,  by  boiling  con¬ 
centrated  hydrochloric  acid,  is  converted  into  azobenzenedisulphonic 
acid  and  y>-sulphanilic  acid. 

On  electrolytic  reduction  of  potassium  nitrobenzene-o-sulphonate, 
neither  the  corresponding  azo-  nor  the  hydrazo-derivative  can  be 
isolated. 

o-Sulphanilic  acid  is  obtained  on  reduction  of  ammonium  o-nitro- 
benzenesulphonate  in  alkaline  solution  or  on  boiling  the  alkali  salt 
with  zinc  dust  and  water.  o-Sulphanilic  acid  does  not  yield  an  azo¬ 
derivative  on  treatment  with  potassium  permanganate.  G.  Y. 


Diazoanhydrides.  Ludwig  Wolff  [with  P.  Bock,  Guido  Lorentz, 
and  Paul  Trappe]  ( Annalen ,  1902,  325,  129 — 195.  Compare  Abstr., 
1900,  i,  583). — The  anhydride  of  ethyl  diazoacetoacetate, 

S>0-C0‘Et' 


204 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  obtained  from  ethyl  acetoacetate  in  the  following  mariner  :  ethyl 
i'sonitrosoacetoacetate  is  prepared  by  adding  a  concentrated  solution 
of  sodium  nitrite  to  a  solution  of  ethyl  acetoacetate  in  acetic  acid  and 
extracting  the  nitroso-compound  after  the  addition  of  water  by  means 
of  ether  ,  to  the  solution  obtained  by  reducing  the  nitroso-compound 
by  zinc  tilings  and  sulphuric  acid,  a  solution  of  sodium  nitrite  is  then 
slowly  added;  from  the  resulting  mixture,  the  diazoanhydride  is  ex¬ 
tracted  by  ether  ;  it  is  an  oil  which  is  purified  by  distilling  in  steam; 
it  has  a  sp.  gr.  1*15 37  at  0°,  and  boils,  although  not  without  decomposi¬ 
tion,  at  102 — 104°  under  12  mm.  pressure;  at  110°,  it  decomposes 
violently,  ethyl  isosuccinate  being  formed  ;  it  is  soluble  in  concen¬ 
trated  hydrochloric  acid,  the  solution  slowly  decomposing  with  evolu¬ 
tion  of  gas ;  dilute  sodium  hydroxide  acts  but  slowly,  but  at  a  higher 
temperature  decomposition  is  rapid.  Attempts  to  prepare  the  acid 
were  unsuccessful. 

The  anhydride  of  diazobenzoylacetone,  0<C^.^^CBz,  is  prepared 

from  fsonitrosobenzoylac-etone,  which  is  obtained  from  benzoylacetone 
by  a  method  similar  to  that  just  described  for  ethyl  mmitrosoaceto- 
acetate  (compare  Ceresole,  Abstr.,  1884,  1167);  the  7sonitroso-com- 
pound  is  reduced  with  zinc  amalgam  and  sulphuric  acid,  and  the 
amino-derivative  directly  diazotised  without  being  isolated ;  the 
diazoanhydride  separates  directly  and  is  purified  by  recrystallisation 
from  alcohol;  it  forms  plates  which  have  a  faint  greenish-yellow 
tinge  and  melt  at  65 — 66°;  it  is  soluble  in  concentrated  hydrochloric 
acid,  insoluble  in  alkalis,  and  decomposed  with  evolution  of  nitrogen 
when  boiled  with  water  or  acids ;  it  is  not  acted  on  by  sodium  sul¬ 
phide,  potassium  acetate,  hydrogen  sulphide,  or  iodine ;  when  heated, 
decomposition  is  violent,  an  amorphous  substance  and  an  oil  smelling 
of  tenzyl  methyl  ketone  being  formed  ;  it  reduces  Fehling’s  solution 
and  colours  alcoholic  a-naphthol  deep  blue.  When  boiled  with  aqueous 
sodium  hydroxide,  acetic  and  benzoic  acids  and  tarry  substances  are 
produced. 

The  anhydride  of  diazoacetylacetone ,  O^^^^C’COMe,  is  obtained 

from  acetylacetone  by  means  similar  to  those  used  for  the  diazoan¬ 
hydrides  just  described  ;  it  is  a  pale  yellow  oil,  somewhat  soluble  in 
water,  and  has  not  hitherto  been  obtained  quite  free  from  dimethyldi- 
acetylpyrazine. 

The  diazoanhydrides  decompose  in  a  characteristic  manner  with 

cold  alkalis  :  £l5?>C-COR'  +  H„0  =  R-C02H  +  R'-COCH<m .  The 

anhydride  of  ethyl  diazoacetoacelate  dissolves  in  a  cold  saturated 
solution  of  barium  hydroxide  with  a  yellow  coloration ;  acetic  acid 
and  the  products  of  decomposition  of  ethyl  diazoacetate,  namely,  chloro- 
acetic  acid  and  glycollic  acid,  were  obtained  from  the  solution,  the  former 
being  obtained  by  the  action  of  hydrochloric  acid,  and  the  latter  by 
the  action  of  sulphuric  acid  on  the  alkaline  solution  of  the  diazoan¬ 
hydride.  When  treated  with  very  dilute  alkali  or  with  concentrated 
ammonia,  the  anhydiide  of  diazobenzoylacetone  yields  diazoaceto¬ 
phenone  (m.  p.  49 — 50°.  Compare  Angeli,  Abstr.,  1893,  i,  570);  by 


ORGANIC  CHEMISTRY. 


205 


cold  sulphuric  acid,  it  is  converted  into  benzoylcarbinol  (m.  p. 
84 — 85°),  and  by  iodine,  into  di-iodoacetophenone ;  the  latter,  when 
exposed  to  light  in  moist  chloroform  solution,  was  found  to  decompose 
into  phenylglyoxal  (m.  p.  72 — 73°). 

When  boiled  with  water,  these  diazoanhydrides  undergo  a  hydro¬ 
lytic  decomposition  ;  the  anhydride  of  ethyl  diazoacetoacetate  gives  the 
mono-ester  of  isosuccinic  acid,  and  diazobenzoylacetone  anhydride 
yields  benzyl  methyl  ketone  ;  in  these  reactions,  a  remarkable  isomeric 
change  has  tiken  place,  a  hydroxyl  group  having  exchanged  places 
with  a  methyl  and  a  phenyl  group  respectively,  thus  : 

°<^>C-C°2Et  +  H20  =  N2  +  00Me‘0H(0H)*C02Et — > 

0H-C0*CHMe-C02Et ;  and  0<^>C-COPh  +  H20  =  N2  + 

COMe-CH(OH)-COPh  COMe-CHPh-CO-OH  COMe*CH2Ph 

+  C02. 

The  anhydride  of  ethyl  diazoacetoacetate,  when  heated  at  (about)  110°, 
decomposes,  yielding  a  distillate  of  ethyl  isosuccinate  (b.  p.  196 — 197°) ; 
at  the  same  time,  small  amounts  of  the  mono-ester  of  isosuccimc 


acid  and  ethyl  propionate  are  formed.  The  benzyl  methyl  ketone  (b.  p. 
210 — 212°),  obtained  from  the  anhydride  of  diazobenzoylacetone,  yields 
a  semicarbazone,  which  forms  white,  prismatic  crystals  melting  at 
188 — 189°,  and  is  identical  with  that  obtained  from  the  synthetical 
ketone ;  phenyl  ethyl  ketone,  which  might  possibly  have  been  formed 
in  this  reaction,  yields  a  semicarbazone  crystallising  in  needles  and 
melting  at  178 — 179°. 

Benzoylacetonediazoanhydride  reacts  in  dilute  alcoholic  solution 
with  potassium  cyanide,  producing  the  potassium  salt  of  acetophenone- 
azocyanide,  OK'CPh.’CH'NIN'CN  ;  this  salt,  which  can  also  be  obtained 
under  the  same  conditions  from  diazoacetophenone,  ciystallises  in 
lustrous,  yellow  plates  which  explode  when  heated  or  when  treated 
with  sulphuric  acid  ;  it  is  neutral  in  aqueous  solution,  gives  a  brown- 
red  coloration  with  ferric  chloride,  a  precipitate  with  lead  acetate  and 
silver  nitrate,  and  hydrogen  cyanide  is  formed  when  it  is  boiled  with 
sodium  hydroxide.  The  free  acid  is  obtained  by  adding  a  very  dilute 
solution  of  the  salt  to  an  excess  of  cold  sulphuric  acid,  and  crystallises  in 
colourless  leaflets  (contrast  with  the  coloured  benzenediazocyanides), 
which  decompose  with  evolution  of  gas  at  72°,  give,  in  alcoholic 
solution,  a  faint  coloration  with  ferric  chloride,  and  are  soluble  in 
alkalis  with  a  yellow  colour.  The  acid  is  monobasic  towards  phenol- 
phthalein ;  it  dissolves  in  concentrated  hydrochloric  acid,  but  with 
decomposition.  Acetophenoneazocarbamide,  COPh’CH^NlN’CO'NHg,  is 
formed  when  a  solution  of  the  acid  just  mentioned  (or  the  acid  itself) 
is  poured  into  boiling  dilute  sulphuric  acid,  and  crystallises  in  nearly 
colourless  leaflets,  which  sinter  at  210°  and  melt  and  evolve  gas  at 
217°;  it  gives  no  coloration  with  ferric  chloride,  but  dissolves  in 
sodium  hydroxide  ;  from  this  solution,  an  acid  can  be  precipitated,  but 
when  the  solution  is  boiled,  the  carbamide  is  converted  into  hydroxy- 


phenyltriazine,  CPh<^^^^Q^^>N,  which  is  obtained  from  the  yellow¬ 


ish-red,  alkaline  solution  on  acidification  and  crystallises  in  pale  yellow 
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needles  or  small  plates  melting  at  234°,  and  giving  no  coloration  with 
ferric  chloride.  In  sodium  carbonate,  it  slowly  dissolves  without 
change. 

The  anhydride  of  ethyl  diazoacetoacetate,  when  heated  with  am¬ 
monium  acetate  in  dilute  alcoholic  solution,  yields  ethyl  5-methyl- 
N - N 

triazole-i-carboxylate,  ^>C*C02Et,  which  crystallises  in  white 

prisms  melting  at  161 — 162°  and  has  feebly  acid  properties.  On 
hydrolysis  with  concentrated  potassium  hydroxide,  5-methyltriazole-i- 
carboxylic  acid  is  obtained,  crystallising,  with  H20,  in  flattened  needles 
or  plates,  and  melting  and  decomposing,  when  rapidly  heated,  at  235° ; 
on  oxidation,  it  gives  trinzole-4  : 5-dicarboxylic  acid  (m.  p.  201°;  com¬ 
pare  Bladin,  Abstr.,  1893,  375  ;  1894,  76).  If  a  dilute  solution  of 
this  diazoanhydride  to  which  some  concentrated  ammonia  has  been 
added  is  kept  for  some  weeks,  the  ammonium  salt  of  hydroxyacetyl- 
triazole  is  formed  with  the  elimination  of  alcohol,  from  which  the 


triazole,  NH<C^^?^|^>C*COMe, 


is  obtained  as  colourless  needles  or 


small  prisms,  melting,  with  evolution  of  gas,  at  128 — 129°;  it  gives 
a  deep  red  coloration  with  ferric  chloride,  and  behaves  as  a  monobasic 
acid  towards  phenolphthalein ;  the  silver  salt  is  an  insoluble,  white 
powder.  Its  semicarbazone  forms  small  needles  melting  and  evolving 
gas  at  201°,  has  the  acid  character  of  a  phenol,  and  gives  a  green 
coloration  with  ferric  chloride  in  alcoholic,  and  a  blue  coloration  in 
aqueous,  solution. 

With  phenylhydrazine,  the  anhydride  of  ethyl  diazoacetoacetate 
reacts  in  acetic  acid  solution  at  the  ordinary  temperature,  yielding  a 
mixture  of  the  phenylbydrazone  of  phenylmethvlketopyrazolone  (m.  p. 
155°  ;  Knorr,  Abstr.,  1887,  602)  and  ethyl  \-anilino-5-methyltriazole- 
^PTVTp  .. 

4 -carboxylate,  NHPh,N\^.^^>C,C02Et,  which  is  separated  from  the 

pyrazolone  by  taking  advantage  of  its  insolubility  in  ether  ;  it  crystal¬ 
lises  in  needles  melting  at  162°;  the  acid  crystallises  in  needles  or 
leaflets  with  H20,  and  melts,  when  anhydrous,  at  162° ;  th e  silver  salt 
is  insoluble.  On  heating  the  acid  with  water  at  190°,  1-anilino -5 -methyl- 

triazole,  CH<^>N-NHph,  is  obtained  ;  it  is  crystalline  and  is  a 


very  feeble  base.  When  as-phenylmethylhydrazine  is  substituted 
for  phenylhydrazine,  ethyl  1  -  methylanilino  -  5  -  methyltriazole  -  4  -  carb- 

oxylate,  NMePh,N<NQ^e^>C'C02H,  is  obtained  as  an  oil  which,  on 

hydrolysis,  yields  the  acid-,  the  latter  crystallises  in  needles  or  plates 
with  H20,  and  melts  and  evolves  gas  at  125°  when  hydrated,  and  at 
148°  when  anhydrous. 

All  attempts  to  obtain  a  pyrazolone  derivative  from  the  anhydride 
of  diazotetronic  acid  and  phenylhydrazine  were  unsuccessful ;  the 
osazone  of  diketobutyrolactone  (m.  p.  244°)  was  alone  formed. 

Semicarbazide  and  the  anhydride  of  ethyl  diazoacetoacetate  give 
ethyl  l-carbamido-5-methyltriazole-4:-carboxylate, 

NH2-C0-NH-N<^j^>C-C02H, 
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which  crystallises  in  slender,  white  needles  melting  at  201°  and  dissolves 
in  cold  alkali  carbonates.  The  acid  crystallises  in  lustrous  prisms 
which  sublime  at  205°  ;  the  silver  salt  is  a  gelatinous  precipitate.  The 
anhydride  of  diazoacetylacetone,  with  semicarbazide,  yields  the  semi- 
carbazone  of  l-carbainido-i-acetyl-5-methyltriazole, 

NH2-CO-NH-N<^>C-OMe:N-NH-GO*NH2, 

which  forms  white  needles  melting  and  decomposing  at  268°  and  is 
soluble  in  alkalis. 

Hydroxylamine  converts  the  diazoanhydrides  into  aziminoles  (hydr- 
oxytriazoles).  Ethyl  5- methyl aziminolecarboxy late, 

0H-N<^>C-C02Et, 

is  obtained  from  the  diazoanhydride  of  ethyl  acetoacetate  and  hydroxyl¬ 
amine  hydrochloride,  which  are  boiled  together  in  the  presence  of  dilute 
alcohol  and  sodium  carbonate ;  the  ester  crystallises  in  large  prisms 
melting  at  147 — 148°,  gives  a  red  coloration  with  ferric  chloride,  and 
is  a  strong,  monobasic  acid.  The  corresponding  acid  which  is  purified 
by  conversion  into  the  silver  salt,  C4H3OyN3Ag2,  crystallises  in  lustrous 
prisms  with  H20,  decomposes,  when  anhydrous,  at  200 — 205°  and 
reduces  Fehling’s  solution  ;  on  oxidation,  it  yields  the  aziminoledicarb- 
oxylic  acid  (m.  p.  91 — 92°)  prepared  by  Zincke  (Abstr.,  1900,  i,  527), 
which  was  hitherto  the  only  example  of  the  monocyclic  aziminoles. 

4b-Benzoyl-5-methylazi?ninole,  O II  •  A O  COP  b ,  prepared  from 


free  hydroxylamine  and  diazobenzoylacetoneanhydride,  crystallises  in 
leaflets  or  slender  needles  sintering  at  180°  and  decomposing  at  190°; 
it  is  a  monobasic  acid  and  forms  an  insoluble  silver  salt;  with  ferric 
chloride,  it  gives  a  violet  coloration.  When  oxidised  by  alkaline  per¬ 


manganate,  this  aziminole  yields  4:-benzoylaziminole-5-carboxylic  acid, 
N j^>C‘C'02H,  which  crystallises  in  colourless  plates  melting, 


with  evolution  of  gas,  at  126 — 127°,  gives  a  yellowish-red  coloration 
with  ferric  chloride,  and  precipitates  with  soluble  silver,  lead,  bai’ium, 
and  calcium  sa4ts.  Diazoacetylacetoneanhydride  and  excess  of  hydroxyl¬ 


amine  hydrochloride  produce  the  oxime  of  A-acetyl-5-melhylaziminole, 


OH-N< 


CMe 

n:n 


>o 


•CMe.'N’OH,  which  forms  lustrous  needles  sintering 


at  208°  and  decomposing  at  213°;  it  gives  a  red  coloration  with  ferric 
chloride, and  yields  metallic  salts,  the  silver  compound  being  a  gelatinous 
precipitate. 

The  diazoanhydride  of  benzoylacetone,  when  suspended  in  a  dilute 
cooled  alcoholic  solution  of  ammonium  hydrosulphide  into  which 
hydrogen  sulphide  was  passed  for  many  hours,  is  converted  into  a 

mixture  of  benzoylmethylthiodiazole,  S<^^^^CBz,  and  acetylphenyl- 


thiodiazole,  S^^^^CAc,  which  are  separated  by  conversion  into 


mercurichlorides  and  crystallising  these  latter  from  alcohol ;  from 
the  less  soluble  mercurichloride,  C10H8OiSr2S,HgCJ2,  which  crystallises  in 
colourless  needles  very  sensitive  to  light  and  melts  at  129 — 130°, 
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benzoylmethylthiodiazole  is  obtained  by  suspending  in  water  and  passing 
in  hydrogen  sulphide  j  it  crystallises  in  large  leaflets  melting  at  43°,  has 
a  pleasant  smell,  becomes  rapidly  red  in  diffused  light,  dissolves  un¬ 
changed  in  concentrated  hydrochloric  acid,  and  is  decomposed  by  hot 
alcoholic  sodium  hydroxide,  giving  a  bluish-violet  liquid  which  soon 
becomes  brown  ;  on  reduction,  hydrogen  sulphide  is  evolved  ;  concen¬ 
trated  nitric  acid,  in  the  presence  of  sulphuric  acid,  converts  it  into 
a  crystalline  compound  melting  at  112°.  With  semiearbazide,  it 
yields  two  semicarbazones ;  the  a- derivative  is  the  less  soluble,  and 
crystallises  in  needles  or  prisms  melting  and  decomposing  at  217°, 
from  which  the  original  thiodiazole  is  regenerated  by  the  action  of 
hydrochloric  acid ;  the  (3- derivative  crystallises  in  aggregates  of 
needles  melting  at  149 — 150°  and  is  very  readily  reconverted  into 
the  original  thiodiazole,  but  could  not  be  changed  into  its  isomeride. 
Acetylphenylthiodiazole  is  prepared  from  the  more  soluble  mercuri- 
chloride,  which  melts  at  60 — 100° ;  it  crystallises  in  lustrous,  white 
leaves  melting  at  70°,  and  resembles  its  isomeride  very  closely, 
but  it  does  not  give  a  mercurichloride  in  dilute  alcoholic  solution  ;  its 
semicarbazone  crystallises  in  needles  melting  and  decomposing  at 
207c,  and  is  easily  reconverted  into  the  thiodiazole  by  hydrochloric 

acid.  Acetylmethylthiodiazole,  S\^.j^>CAc,  is  alone  obtained  from 

acetylacetonediazoanhydride  and  ammonium  hydrosulphide  ;  it  is 
purified  by  conversion  into  the  mercurichloride  (which  crystallises  in 
white  needles  melting  at  127°),  and  is  a  pale  yellow  oil  with  a  powerful 
odour,  which  does  not  solidify  at  -  15°,  and  is  decomposed  when 
distilled  ;  it  is  dissolved  by  sodium  hydroxide  with  a  red  coloration, 
being  at  the  same  time  decomposed.  Its  semicarbazone  crystallises  in 
flattened  needles  melting  at  230°,  and  th e  oxime  in  slender  needles  melt¬ 
ing  at  127°.  The  anhydride  of  ethyl  diazoace toaretate  is  also  converted 
into  ethyl  methyl thiodiazolecarboxylate,  which  melts  at  35°  ;  the  corre¬ 
sponding  acid,  which  crystallises  with  H20,  melting  at  75°.  The 
methylthiodiazole  obtained  from  the  acid  boils  at  91°  under  38  mm. 
pressure. 

From  the  diazoanhydride  of  tetronic  acid,  no  thiodiazole  could  be  ob¬ 
tained  ;  by  the  action  of  ammonium  hydrosulphide,  an  orange-coloured 
substance  was  formed  which  rapidly  decomposed  into  tetronic  and 
bitetronic  acids. 

With  /3-diketones  or  the  esters  of  /?-ketonic  acids,  the  diazo¬ 
anhydrides  react  yielding  hydrazones  or  azo-compounds  of  little 
stability,  which  condense  with  the  elimination  of  an  acyl  group, 
forming  a  pyrazole.  Ethyl  tetronylazoacetoaceiale, 

^H^C(O^>0-N.-C(CO.Et):CMe-OH, 

is  prepared  by  mixing  in  dilute  alcoholic  solution  the  diazoanhydride, 
ethyl  acetoacetate,  and  potassium  acetate,  when  the  potassium  salt  of 
the  azo-compound  is  precipitated ;  the  acid  crystallises  in  yellow 
needles  melting  at  128°,  gives  an  intense  red  coloration  with  ferric 
chloride,  and  is  decomposed  when  boiled  with  water.  When  the  azo¬ 
compound  is  warmed  with  excess  of  hydrochloric  acid  (30  per  cent.), 
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condensation  takes  place,  and  the  isomeric  glycol  ethyl  ester  of 
4-methyl pyrazoledicarboxylic  acid, 

C02EfC<^”>C-C0-0-CH2-C02H, 

separates  in  colourless  needles  melting  at  181°,  and  does  not  give  a 
coloration  with  ferric  chloride ;  when  boiled  with  sodium  hydroxide, 
glycollic  acid  and  4- methylpyrazole-S  :  5-dicarboxylic  acid, 

CMe-C(C02II) 

C(C02H)~NH^  ’ 

are  formed ;  the  latter  crystallises  with  H20  in  long  needles,  which 
become  brown  at  308°  and  explode  at  312°;  it  gives  insoluble  metallic 
salts,  the  barium  compound  crystallising  in  prisms  and  the  calcium 
salt  in  needles.  On  oxidation  with  concentrated  permanganate,  a 
pyrazoletricarboxylic  acid  is  formed  which  decomposes  at  230° 
(Buchner,  Abstr.,  1889,  694,  736). 

Ethyl  5-acetyl-i-methylpyrazole-3-carboxylate, 

CAc<™?”>C-°°2Et, 

prepared  from  the  diazoanhydride  of  acetylacetone  and  ethyl  aceto- 
acetate,  crystallises  in  woolly  needles  melting  at  121°,  and  is  readily 
soluble  in  alkalis ;  the  corresponding  acid  crystallises  in  prisms  or 
flattened  needles  with  H20,  melts  at  235°,  and  is  oxidised  by  permangan¬ 
ate  to  4-methylpyrazole-3  :  5-dicarboxylic  acid  (compare  Klages,  Abstr., 
1902,  i,  496).  Ethyl  benzoylacetate  condenses  with  the  same  diazo 
anhydride,  forming  ethyl  5-acetyl-i-phenylpyrazole-d-carboxylate , 

CAc<^;">°-C02Bt, 

which  crystallises  in  leaflets  melting  at  113°;  the  acid  forms  leaflets 
or  flattened  needles  melting  at  208°,  and  gives  precipitates  with  silver 
nitrate  and  lead  acetate.  With  acetylacetone,  the  diazoanhydride 

yields  3  : 5-diacetyl-i-methylpyrazole,  CAc^^jj.^^CAc,  which  crys¬ 
tallises  in  needles  with  H20,  melting  at  76 — 90°  or  when  anhydrous 
at  1 14°,  and  is  readily  soluble  in  alkali  carbonates  j  the  dioxime  crys¬ 
tallises  with  ^H20  in  needles  melting  at  217°,  and  is  soluble  in  alkali 
hydroxides,  but  not  in  alkali  carbonates.  With  benzoylacetone, 
3  :  b-diacetyl-k-phenylpyrazole  is  formed,  crystallising  in  needles  melt¬ 
ing  at  134°.  Erom  its  manner  of  formation,  this  substance  might  be 
3  : 5-acetylbenzoyl-4-methylpyi’azole,  but  its  oxidation  to  4-phenyl- 
pyrazoledicarboxylic  acid  (in.  p.  243°;  Buchner,  Abstr.,  1902,  i,  236) 
excludes  this  possibility. 

The  diazoanhvdx’ide  of  benzoylacetone  condenses  with  ethyl  aceto- 
acetate  producing  ethyl  5 -benzoyl- i-methylpyrazole-3-carboxylate, 

CBz<™®~>C-C02Et, 

which  crystallises  in  aggregates  of  needles  melting  at  119 — 120°;  its 
sodium  salt  crystallises  in  lustrous  plates  ;  the  free  acid  forms  aggreg¬ 
ates  of  needles  melting  at  233°;  on  oxidation,  it  is  converted  into 
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CBz'OCO  H 

b -benzoylpyr azole-3  \  i-dicarboxylic  acid ,  NH<^  _ *l  2  ,  which 

JN  —  C*C(J9xi 

forms  pi’ismatic  crystals  melting  with  evolution  of  gas  at  220°,  and 
gives  crystalline  barium  and  calcium  salts.  b-Benzoyl-3-acetyl-i-methyl- 

pyr azole,  CBz<^^j-^^>CAc,  is  prepared  from  the  diazoanhydride 


just  mentioned  and  acetylacetone,  and  crystallises  in  colourless 
needles  melting  at  97° ;  on  oxidation,  it  gives  5-benzoylpyrazole-3  .*  4- 
dicarboxylic  acid  (m.  p.  220°).  In  the  pyrazole  derivatives  here 
described,  it  is  uncertain  which  group  occupies  the  3  and  which  the  5 
position. 

isoNitrosoacetylacetone  reacts  with  phenylhydrazine  hydrochloride 
in  aqueous  solution,  giving  i-nitroso-l-phenyl-S  :  5 -dimethylpyrazole, 

CMe<^p^^^CMe,  which  crystallises  in  malachite-green  leaflets 


melting  at  94°,  and  is  soluble  in  hydrochloric  acid,  forming  an  olive-green 
solution,  which  soon  becomes  red.  By  nitric  acid,  it  is  converted  into 
A-nitro-l-phenyl-3  : b -dimethylpyrazole,  which  crystallises  in  colourless 
needles  melting  at  103°. 

k-Nitroso-  3  :  b -dimethylpyrazole ,  CMe^^^^^CMe,  prepared  from 

hydrazine  sulphate  and  Aonitrosoacetylacetone,  crystallises  in  blue 
needles  melting  at  128°  and  forms  a  red  sodium  salt;  by  nitric  acid, 
it  is  converted  into  4-nitro-3  :  5-dimethylpyrazole  (m.  p.  124 — 126°), 
which  does  not  give  a  ferric  chloride  reaction.  k-Nitroso-b  :  3 -phenyl- 
methylpyrazole  is  obtained  in  an  analogous  manner  from  fsonitroso- 
benzoylacetone,  and  crystallises  in  dark  green  prisms  or  plates  melting 
at  153°. 

Acetylmethylglyoxime,  OH'NICMe’CAcINOH,  is  formed  by  the  action 
of  hydroxylamine  hydrochloride  on  isonitrosoacetylacetone,  and  crystal¬ 
lises  in  plates  melting  and  decomposing  at  128°  ;  its  solutions  in  neutral 
solvents  and  in  acids  soon  become  green. 

Diacetyldimethylpyrazine,  A-  U\r  formed  in  the  preparation 

of  the  diazoanhydride  of  acetylacetone,  and  is  produced  from  the 
aminoacetylacetone ;  it  is  best  prepared  by  reducing  isonitrosoacetyl- 
acetone  with  zinc  dust  and  dilute  acetic  acid  and  then  oxidising  the 
product  with  sodium  nitrite ;  it  crystallises  in  sulphur-yellow  needles 
melting  at  98 — 99°  and  is  a  very  weak  base;  its  semicarbazone  is 
colourless  and  melts  at  300°.  K.  J.  P.  O. 


Diazo-compounds.  I.  Relation  between  Nitroso-  and 
Diazo-compounds  and  Diazoethers.  Arthur  Hantzscii  and 
E.  Weciisler  ( Annalen ,  1902,  325,  226 — 250). — The  nitrosoacyl- 
anilides,  which  are  formed  either  by  the  action  of  nitrous  acid 
on  acylanilides  or  of  acyl  chloride  on  normal  («2/w-)diazoxides  or 
iso-(em<t-)diazoxides,  are  undoubtedly  represented  by  the  expression 
Ar’NAc’NO  ;  on  reduction,  they  yield  the  acylanilide  and  never  hydr¬ 
azines,  with  hydrochloric  acid  they  give  the  anilide  and  nitrosyl- 
chloride.  When  hydrolysed  by  alkalis,  alkali  acetate  and  the  normal 
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(s?/«-)diazoxide  are  formed,  but  in  alcoholic  solution  with  alkali 
ethoxide  (not  in  excess)  the  alkali  isodiazoxide  is  produced.  Other 
nitrosoamines,  such  as  p-hydroxybenzylphenylnitrosoamine  or  £>-anisol- 
p-hydroxybenzylnitrosoamine,  only  yield  isodiazoxides,  hut  here  hydro¬ 
lysis  takes  place  only  slowly,  and  at  higher  temperatures. 

The  fact  that  nitrosoacylanilides  in  alcoholic  solution  give,  on 
hydrolysis,  fsodiazoxides  and  not  normal  diazoxides  would  lead  to  the 
conclusion  that  the  normal  diazoxides  in  this  solvent  have  suffered 
‘‘alcoholysis”  with  the  formation  of  a  normal  (sy^-)diazo-ether, 
AvNIN'OEt.  This  alcoholysis  would  be  the  immediate  cause  of  the 
hastening  of  the  change  of  normal  into  the  isodiazoxides  in  alcoholic 
solution,  when  there  is  no  excess  of  alkali,  if  the  normal  (s?/?i-)diazo- 
ethers  change  into  the  isodiazo-ethers  more  rapidly  than  the  normal 
into  the  isodiazoxides.  But  despite  the  fact  that  the  diazo-ethers  are 
obtained  from  the  silver  salts  of  the  fsodiazoxides,  and  not  from  those 
of  the  normal  diazoxides,  they  have  hitherto  been  supposed  to  belong 
to  the  normal  series  as,  according  to  Bamberger  (Abstr.,  1895,  i, 
215),  they  yield  on  hydrolysis  normal  diazoxides.  The  authors  find, 
however,  in  the  case  of  yebromobenzenediazoethyl  ether,  whether 
hydrolysed  by  aqueous  alkali  or  by  potassium  ethoxide  in  ethereal 
solution,  that  only  the  wo-(an2f-)diazoxide  is  formed.  Further,  the 
normal  (s?/«-)diazo-ether  should  be  formed  by  the  action  of  potassium 
ethoxide  on  the  diazonium  chloride  ;  at  --  18°,  only  the  decomposition 
products  of  the  normal  ether,  phenyl  ethyl  ether,  and  nitrogen  are 
obtained,  whilst  at  a  higher  temperature  the  isodiazo-ether  is  the 
main  product. 

Wohl’s  (Abstr.,  1893,  i,  200)  and  Pechmann’s  (Abstr.,  1894,  i,  282) 
observations  are  confirmed  that  nitrosobenzanilide  yields  only  benz- 
anilide  and  ammonia  on  reduction.  More  extensive  experiments  have 
demonstrated  that  both  nitrosobenzanilide  and  nitrosoacetanilide  give 
on  hydrolysis  only  the  isodiazoxides  (Bamberger,  Abstr.,  1897,  i,  241). 
p -Bromonitrosoacetanilide,  C6H4Br*lSAc*d70,  is  prepared  by  passing 
nitrous  oxides  into  a  suspension  of  jt?-bromoacetanilide  in  acetic  acid 
until  the  solid  has  completely  dissolved,  forming  a  green  solution,  and 
then  precipitating  with  water ;  it  crystallises  in  yellow  needles  which 
explode  at  88°  and  behaves  in  every  way  as  do  the  other  nitroso¬ 
acylanilides  ;  with  potassium  cyanide  in  alcoholic  solution,  it  gives 
y»-bromobenzenediazoiminocyanide,  C6H4Br,N2,C(CN)INH  (m.  p. 
109—110°).  s -Tribromonitrosoacetanilide,  C6H2 Br3 •  N Ac *N 0,  is  ob¬ 

tained  in  a  similar  manner  as  a  yellow  precipitate  melting  at  93°  and 
decomposing  very  readily  into  s-tribromoacetanilide  and  nitrous  acid 
when  treated  with  acids.  Nitrosodiphemjlcarbamide, 
MPNPh-CO-NHPh, 

forms  a  yellow  powder  melting  and  decomposing  at  82°. 

o- H ydroxybenzylidene-^-anisidine,  OH*C6H4*CHlN*C6H4'OMe,  pre¬ 
pared  from  salic.ylaldehyde  and  jo-anisidine,  forms  pale  yellow  scales 
melting  at  86°.  On  reduction  with  sodium  amalgam  in  alcoholic 
solution,  o-hydroxybenzyl-^-anisidine ,  OH,C6H4,CHo,]SlH'06H4-OMe,  is 
obtained  ;  it  forms  a  white,  crystalline  powder  melting  at  127°.  The 
nitrosoamine,  OH*CGH4,CH2*]N(NO),C6H4*OMe,  is  prepared  by  treating 
a  solution  of  the  base  in  hydrochloric  acid  with  sodium  nitrite,  and 
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forms  red  crystals  melting  at  91°;  under  no  conditions  could  a  normal 
(s^-)diazoxide  be  obtained  from  it ;  with  an  alkaline  solution  of 
j3  naphthol,  it  gives  ju-anisolazo-/3-naphthol  (m.  p.  141°).  K.  J.  P.  0. 


Constitution  of  Diazotates  and  Diazohydrates  [Diazoxides 
and  Diazohydroxides].  Arthur  Hantzsch  ( Annalen ,  1902,  325, 
250 — 259). — Bamberger  has  recently  expressed  the  opinion  (Abstr., 
1900,  i,  705)  that  the  diazonium  salts  are  represented  by  the  formula 
Ph-N(A):N,  and  the  stable  seriesof  diazoxides(theiso-oremZi-diazoxides) 
by  the  formula  Ph-NIN-OM,  but  that  the  labile  series  of  diazoxides  (the 
normal  or  s?/w-diazoxides)  are  constitutionally  different  from  the  7sodiaz- 

oxides,andare  probably  represented  by  some  such  expression  as 

whereas  the  author  believes  that  these  latter  are  stereoisomeric  with 
the  isodiazoxides.  He  maintains  that  all  the  reactions  of  the  normal  di¬ 
azoxides  are  only  represented  by  the  formula  Ph*N!N*OM,  inasmuch  as 


NPh 

they  do  not  yield  alkyl  or  acyl  derivatives  of  the  type  y 

but  they  react  with  phenols  with  extreme  ease,  forming  azo-derivatives, 
and  so  readily  suffer  the  characteristic  decomposition  into  nitrogen  and 
phenols.  Moreover,  isomerism  of  two  such  salts  as  the  potassium 
normal  and  iso-diazoxides,  which  depends  only  on  a  different  place  of 
attachment  of  the  alkali  metal,  is  unique.  Further,  only  when  the 
normal  diazoxides  are  considered  as  stereoisomerides  of  the  fsodi- 
azoxides  is  the  analogy  seen  between  these  salts  and  the  two  series  of 
diazocyanides  and  diazosulphonates.  Attention  is  also  drawn  to  the 
fact  that  ammonium  cyanides  and  hydroxides  other  than  diazonium 
compounds  change  isomerically  into  neutral  compounds  with  the 
cyano-  or  hydroxyl  groups  attached  to  carbon 


0\v  C\  hi 

CIN-CN  (or  OH)  (OH  or)  ON-ON  ; 

Cy  Cx 


the  hydroxyl  or  cyano-group  has  wandered  as  a  whole  in  the  same 
manner  as,  in  the  author's  opinion,  occurs  in  the  conversion  of  the 
diazonium  hydroxides  into  the  normal  diazoxides.  K.  J.  P.  O. 


Benzidines.  Karl  Elbs  and  Th.  Wohlfahrt  («/.  pr.  Chem.,  1902, 
[ii],  66,  558 — 575.  Compare  this  vol.,  i,  203). — The  authors  have 
reduced  nitrobenzene-m-sulphonic  acid  electrolytically  to  hydrazobenz- 
ene-disulphonic  acid  and  converted  the  latter  substance  into  benzidine- 
2  :  2'-disulphonic  acid.  o-Tolidine-2  :  2'-disulphonic  acid  and  2  :  2'-di- 
aminobenzidine  are  prepared  by  similar  reactions  from  o-nitrotoluene- 
/>sulphonic  acid  and  m-nitroaniline  respectively. 

Tetra-acetyldiaminobenzidine,\ C20H24O4N4,3H2O,  crystallises  in  colour¬ 
less  needles,  loses  3H20  at  105 — 110°,  and  melts  at  284°.  The 
anhydrous  substance  is  a  white,  hygroscopic  powder  easily  soluble  in 
alcohol.  When  diazotised  with  a  limited  quantity  of  sodium  nitrite 
in  hydrochloric  acid  solution,  diaminobenzidine  forms  a  reddish- 
brown  liquid  which  dyes  cotton  chocolate-brown  in  an  alkaline  bath  ; 
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with  excess  of  sodium  nitrite,  a  brownish-black  powder  is  formed,  in¬ 
soluble  in  the  usual  solvents  or  in  acids  or  alkalis.  With  the  bis- 
diazo-derivative  of  o-tolidine-2  : 2'-disulphonic  acid  in  aqueous  solution, 
diaminobenzidine  hydrochloride  forms  deep  red,  glistening  crystals 

,  .  ,  ,  , ,  ,  ,  .  .  N*019H.Me9(S0oH)9*N 

which  probably  have  the  constitution  1 1  y  *  A:  d  1 1. 

L^G  ■^2/2j2 

The  bisdiazo-derivative  of  o-tolidine-2 : 2'-disulphomc  acid  couples 
with  /3-naphthol,  resorcinol,  salicylic  acid  and  naphthionic  acid  with 
formation  of  the  following  derivatives:  (d-naphtliolbisazoditolyl-2 -.2' -disul¬ 
phonic  acid  is  reddish-blue,  only  slightly  soluble  in  water,  and  yields  a 
sodium  salt  which  forms  a  thick,  red  precipitate  and  a  barium  salt. 
C24Hi607N4S2Ba,  which  is  a  red  powder  insoluble  in  water ;  barium 
resorcinol-bisazoditolylsulphonate,  C20H14O8N4S.2Ba,  is  a  dark  brown 
powder  which  is  only  slightly  soluble  in  water  ;  sodium  2  : 2!-disulpho- 
di-o-tolylbisazosalicylate  forms  a  brownish-red,  aqueous  solution ; 
the  barium  salt,  C28H18012N4S2Ba,  is  a  yellowish-brown  powder ; 
sodium  2' :  2"-disulphodi-o-tolylbisazo-a  naphthylamineA-sulphonate  forms 
a  red,  crystalline  precipitate  ;  the  aqueous  solution  is  yellowish-red  and 
gives  a  deep  blue  precipitate  on  addition  of  hydrochloric  acid  ;  the 
barium  salt,  C34H24012N6S4Ba2,  forms  a  red  powder.  These  bisazo- 
derivatives  of  o-tolidine-2  : 2'-disulphonic  acid  dye  unmordanted  cotton 
only  partially  (compare  Tauber,  Abstr.,  1890,  782). 

Sodium  diacetyl-o-tolidine-2  :  2 ' -disulphonate, 

(C6H2Me-NHAc-S03Na)2, 

formed  by  dissolving  sodium  tolidinedisulphonate  in  boiling  acetic  an¬ 
hydride,  crystallises  in  white  needles  containing  3C2H60,  which  is  lost  at 
110 — 115°.  If  the  sodium  salt  is  boiled  with  acetic  anhydride, 
sodium  tetracetyl-o-tolidine-2  :  2' -disulphonate,  (C6H2Me,NAc2*S03Na)2, 
is  formed,  which  crystallises  in  colourless  needles  containing 
2|C2H60,  which  is  lost  at  110 — 115°.  On  diazotation  and  treat¬ 
ment  with  cuprous  chloride,  o-tolidinedisulphonic  acid  yields 
4  :  4' -dichloro-5  :  b' -dimethyldiphenyl-2  :  2 ' -disulphonic  acid,  which  forms 
a  hard,  glistening,  vitreous  mass  which  is  soluble  in  water  or  alcohol. 
The  barium  salt,  C14H10O6Cl2S2Ba,3^H2O,  crystallises  in  delicate, 
white  needles. 

The  following  derivatives  of  benzidine-2  : 2'-disulphonic  acid  are 
described  : 


Bisdiazodiphenyldisulphonic  acid,  which  crystallises  in  large,  colour¬ 
less  needles.  fi-Naphtholbisazodiphenyl- 2  :  2' -disulphonic  acid  is  soluble 
in  alkalis  or  acids,  the  alkaline  solution  is  yellowish-red,  the  acid 
solution  bluish-red ;  the  barium  salt,  C22H1207N4S2Ba,  is  insoluble. 
2':  2"-Disulphodiphenylbisazo-a-naphthylamine-4:-sulphonic  acid  resembles 
the  corresponding  o-tolidine  derivative.  2'  :  2 " -Disulphodiphenylbisazo- 
a-naphtholA-sulphonic  acid  forms  a  soluble  sodium  salt,  which  dis¬ 
solves  in  water  to  a  red  solution,  and  a  barium  salt,  C32H16014N4S4Ba, 
which  is  a  dark  red  powder.  2'  :  2 "-Disulphodiphenylbisazo-fi-naphthol- 
3 :  Q-disutyhonic  acid  forms  a  red  sodium  salt ;  the  barium  salt, 
Co2H14O20N4S6Ba3,  is  a  led,  crystalline  powder.  Sodium  diacetyl- 
benzidine-2  :  2' -disulphonate  crystallises  in  white  needles  containing 
l^C2HqO.  G.  Y. 
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Constitution  of  the  Albumin  Molecule.  Franz  Hofmeister 
( Chern .  Gentr.,  1902,  ii,  1263 — 1264;  from  Naturw.  Rundsch.,  17, 
529 — 545). — The  paper  contains  a  list  of  the  various  compounds 
•which  have  been  obtained  by  the  decomposition  of  albumin  and  some 
theories  as  to  the  constitution  of  the  molecule.  According  to  these, 
the  molecule  may  be  regarded  as  made  up  of  125  groups  or  residues. 
The  amino-acids,  which  form  § — f  of  the  molecule,  are  probably 
connected  by  means  of  the  imi  no-groups.  E.  W.  W. 

Identification  of  Albumins.  Johannes  Boes  ( Ghem .  Gentr., 
1902,  ii,  1133 — 1134;  from  Ber.  Deut.  pharm.  Ges.,  12,  220 — 221^. 
— Experiments  have  shown  that  when  Riegel’s  method  is  used  for 
isolating  the  albumins  from  Liquor  ferri  albuminati  (Pharm.  Zeit., 
42,  430),  casein  and  blood-albumin  alone  form  clear  solutions,  whilst 
egg-albumin  is  almost  completely  precipitated  by  the  concentrated 
hydrochloric  acid.  Hence,  on  diluting  the  filtrate,  the  only  acid 
compounds  precipitated  are  those  of  casein  and  blood-albumin.  The 
latter  is  more  leadily  soluble  in  lime-water  than  either  the  acid 
compound  of  egg-albumin  or  that  of  casein,  but  the  difference  in 
solubility  scarcely  forms  a  trustworthy  method  of  identification  ;  an 
examination  of  the  products  of  decomposition,  therefore,  probably  still 
remains  the  best  method.  E.  W.  W. 

Preparation  of  Colourless  Albumins  from  Dark  Coloured 
Plant  Juices.  A.  Rumpler  (Ber.,  1902,  35,  4162 — 4164). — The 
albumins  of  beet-root  juice  and  other  vegetable  juices  can  be  obtained 
colourless  by  treating  the  juice,  or  the  crushed  plant,  with  ammonium 
sulphate  and  pressing  out  the  liquid,  the  operations  being  repeated 
until  a  colourless  filtrate  is  obtained.  The  mass  is  then  extracted 
with  water,  the  albumins  reprecipitated  by  solid  ammonium  sulphate, 
and  the  precipitate  filtered  off  and  washed  with  ammonium  sulphate 
solution. 

The  albumins  from  beet  juice,  after  treatment  in  this  way,  yield  a 
colourless  solution,  from  which  one  of  them  is  precipitated  by  acetic 
acid  in  the  cold,  whilst  the  other  may  be  precipitated  by  alcohol  from 
the  filtrate.  A.  H. 

Serum  Globulins.  Otto  Porges  and  Karl  Spiro  (Beitr.  chem. 
Physiol.  Path.,  1902,  3,  277 — 285.  Compare  Fuld  and  Spiro,  Abstr., 
1901,  ii,  67). — Further  experiments  are  given  to  showthat  serum  globulin 
is  not  a  single  substance.  The  method  of  separation  used  is  fractional 
precipitation  with  various  salts.  In  the  case  of  some  salts,  the 
precipitation  overlaps,  but,  speaking  generally,  the  euglobulin  is  most 
easily  salted  out.  The  pseudo-globulins  are  in  the  later  fractions  and 
contain  less  carbon  and  nitrogen  per  cent.  W.  D.  H. 

Caseinogen  of  Asses’  Milk.  Karl  Storch  (Monatsh.,  1902,  23, 
712 — 730). — The  composition  of  cows’  and  asses’  milk  is  compared 
particularly  with  reference  to  the  caseinogens.  The  latter  contains 
less  solid  matter,  less  fat  and  proteids,  but  moie  sugar  than  cows’  milk, 
and  is  more  alkaline.  By  precipitation  with  neutral  salts,  two 
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distinct  proteids  may  be  separated  from  asses’  milk,  but  it  is  probable 
that  these  are  united  in  the  original  milk.  The  two  proteids  are  very 
similar  to  two  extracted  previously  from  cows’  milk.  E.  F.  A. 

Some  of  the  Salts  formed  by  Casein  and  Paracasein  with 
Acids ;  their  Relations  to  American  Cheddar  Cheese.  Lucius 
L.  van  Slyke  and  L.  B.  Hart  (New  York,  Geneva,  Agric.  Exper.  S tat.  Bui., 
1902,  Ho.  214,  53 — 79  ;  Amer.  Chem.J.,  1902,  28,  411— 438).— Normal 
cheese  contains  varying  amounts  of  a  substance,  soluble  in  salt  solution, 
having  the  properties  of  paracasein  lactate.  The  amount  is  greatest  in 
new  cheese.  Large  quantities  of  the  substance  were  produced  when 
cheese  was  made  in  presence  of  lactic  acid,  whilst  without  acid  only 
small  quantities  were  formed. 

Paracasein  forms  both  unsaturated  and  saturated  salts  with  acids, 
the  former  being  soluble  in  dilute  sodium  chloride  solutions  and  in 
hot  50  per  cent,  alcohol,  but  insoluble  in  water.  The  saturated  salts 
are  practically  insoluble.  The  existence  of  two  kinds  of  salts  may 
account  for  the  results  obtained  by  Danilewsky  (Zeit.  physiol.  Chem., 
1883,  7,  227),  who  supposed  that  casein  consists  of  two  proteids. 

The  ripening  process  in  normal  Cheddar  cheese,  resulting  in  the 
production  of  soluble  nitrogen  compounds,  begins  with  unsaturated 
paracasein  lactate  and  not  with  paracasein.  N.  H.  J.  M. 

A  Proteid  Substance  extracted  from  Maize  Grains.  E. 
Donard  and  H.  Labbe  ( Compt .  rend.,  1902,  135,  744 — 746). — -The  oil 
was  extracted  from  dried  maize  grains  by  means  of  benzene  and  the 
proteid  dissolved  out  with  boiling  amyl  alcohol.  The  amyl  alcohol 
solution,  when  tieated  with  benzene,  gives  a  flocculent  precipitate  of  a 
proteid  which  is  not  identical  with  that  obtained  from  any  other  cereal. 
It  is  termed  maisin,  and  its  composition  is  represented  by  the  formula 
Ci84H3o005iN4(3S.  It  is  insoluble  in  cold  water,  but  by  prolonged  boiling 
it  is  hydrolysed.  It  is  soluble  in  methyl  alcohol,  ethyl  alcohol,  or 
acetone,  and  from  these  solutions  can  be  precipitated  by  ether  or 
benzene.  From  its  solution  in  amyl  acetate,  it  is  deposited  as  a  white 
powder.  When  heated  with  aqueous  acid  solutions,  it  develops  a  peculiar 
odour.  It  is  easily  soluble  in  alkali  solutions.  Maize  contains  4  to  4 '5 
per  cent,  of  maisin.  J.  McC. 

Proteid  Base  from  the  Sperm  of  the  Tunny  Pish.  C. 
Ulpiani  ( Gazzetta ,  1902,  32,  ii,  215 — 234). — The  author  first 
discusses  the  present  state  of  knowledge  concerning  the  hydrolytic 
products  of  the  proteid  molecule  and  then  describes  the  preparation 
and  compounds  of  a  proteid  base  isolated  as  sulphate  from  the  sperm 
of  the  tunny  fish  ( Tynnus  vulgaris ). 

The  sulphate,  C56H11609N29(S04)3,4H20,  forms  a  white  powder 
readily  soluble  in  water,  from  which  it  is  precipitated  by  concentrated 
ammonia  or  ammonium  sulphate,  or  sodium  chloride  solution,  or 
alcohol.  It  gives  an  intense  biuret  reaction  and  a  distinct  reaction  with 
Millon’s  reagent,  and  in  neutral  solution  it  is  precipitated  by  the 
alkali  salts  of  phosphotungstic,  hydroferrocyanic,  picric,  and  chromic 
acids ;  with  a  solution  of  Witte’s  peptone,  it  also  gives  an  appreciable 
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precipitate.  The  carbonate  (13H20)  has  [a]D  —  24-87°  at  21°;  the 
molybdate  has  the  composition  (056H11609N29)3(Mo7024)4,15H20  ;  the 
tungstate  gives  the  formula  C56H104O3N29(W2O7),  the  expulsion  of 
water  being  probably  due  to  condensation  in  the  interior  of  the 
molecule. 

Hydrolysis  of  the  sulphate  by  means  of  dilute  sulphuric  acid  gives 
rise  to  various  products,  only  one  of  which,  arginine,  has  been 
identified . 

The  author  regards  the  base  as  a  histone  which  exists  in  the 
tunny  sperm  in  combination  with  a  nucleic  acid.  T.  H.  P. 

Hydrolysis  of  Horn.  Emil  Fischer  and  Theodor  Dorpinghaus 
( [Zeit .  physiol.  Chem.,  1902,  36,  462 — 486). — In  addition  to  the  de¬ 
composition  products  of  horn  already  known,  leucine,  tyrosine, 
aspartic  acid,  glutamic  acid,  arginine,  lysine,  and  cystin,  six  other 
acids  have  now  been  isolated  by  the  ester  method,  namely,  glycine, 
alanine,  a-aminofsovaleric  acid,  2-pyrrolidinecarboxylic  acid,  serine,  and 
phenylalanine. 

Cattle  horn  was  hydrolysed  and  esterified  in  the  usual  way,  but 
owing  to  presence  of  compounds  containing  sulphur  could  not  be 
directly  fractionally  distilled.  The  mixture  of  esters  was  extracted  with 
petroleum,  when,  with  the  exception  of  serine  ester  and  the  compounds 
containing  sulphur,  the  esters  partly  pass  into  solution.  Both  the 
dissolved  and  the  undissolved  substances  are  then  fractionated.  The 
first  fraction  of  the  soluble  esters  up  to  40°  contains  glycineanhydride  ; 
the  second  fraction,  40 — 55°,  yields  (f-alanine ;  the  third  fraction, 
55 — 80°,  gives  2-pyrrolidinecarboxylic  acid,  leucine,  and  <7  a-aminoiso- 
valeric  acid.  The  fourth  fraction,  80 — 85°,  contains  mainly  leucine 
and  2-pyrrolidinecarboxylic  acid.  The  fraction  85 — 110°  gave  only  a 
small  quantity  of  leucine-ester,  but  a  similar  fraction  obtained  by 
distilling  the  esters  insoluble  in  petroleum  yielded  the  esters  of 
leucine,  aspartic  acid,  and  serine,  and  a  new  compound  which  was  very 
difficult  to  separate  from  the  serine.  The  fraction  115 — 140°  of  the 
soluble  esters  consisted  mainly  of  phenylalanine.  A  fraction  110 — 135° 
of  the  insoluble  esters  gave  largely  r-aspartic  acid,  together  with 
serine,  phenylalanine,  and  glutamic  acid.  The  fraction  140 — 155°  of 
the  soluble  esters  yielded  phenylalanine  and  glutamic  acid  together 
with  a  little  aspartic  acid  ;  the  corresponding  fraction  of  the  insoluble 
esters  consisted  chiefly  of  r-glutamie  acid.  The  final  fraction  of  both 
lots  of  esters  contained  pyrrolidonecarboxylic  acid,  which,  up  to  the 
present,  has  not  been  recognised  as  a  product  of  proteid  hydrolysis ;  it 
is  probably  a  secondary  product  arising  from  the  glutamic  acid. 

By  this  process,  40’02  per  cent  of  monoamino-acids  were  obtained 
from  horn,  namely,  glycine,  0'34;  alanine,  1*2  ;  a-aminofsovaleric  acid, 
5’7 ;  leucine,  18  30;  2-pyrrolidinecarboxylic  acid,  3'6;  serine,  0-68 ; 
phenylalanine,  3‘0 ;  aspartic  acid,  2’5 ;  glutamic  acid,  3’0  ;  and 
pyrrolidonecarboxylic  acid,  1'7  per  cent.  K.  J.  P.  O. 

Action  of  Chloroform  on  Haemoglobin.  Friedrich  Kruger 
( Beitr .  chem.  Physiol.  Path.,  1902,  3,  67 — 88). — The  expeiiments  show 
that  chloroform  is  not  an  indifferent  reagent  towards  haemoglobin,  but 
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changes  it  into  a  more  insoluble  modification  without  apparently 
producing  any  profound  chemical  alteration.  The  spectroscopic  appear¬ 
ances  are  described,  but  this  aspect  of  the  question  is  stated  to 
demand  further  investigation.  W.  D.  H. 

Mesoporphyrin.  J.  Zaleski  {Zeit.  physiol.  Ghem .,  1902,  37, 
54 — 74.  Compare  Abstr.,  1901,  i,  434  ;  Marchlewski,  Trans.,  1900, 
77,  1091 ;  Abstr.,  1902,  i,  636). — Full  details  for  the  preparation  and 
purification  of  mesoporphyrin  hydrochloride  are  given.  In  many 
respects,  namely,  crystallographic,  spectroscopic,  and  general  chemical 
properties,  it  closely  resembles  hsematoporphyrin  hydrochloride.  It 
differs,  however,  in  composition  (mesoporphyrin  hydrochloride 
probably  has  the  formula  C34H3804N4,2HC1,  hsematoporphyrin  hydro¬ 
chloride  C34H3S06N4,2HC1)  and  also  in  formation  of  ethers  (compare 
Abstr.,  1900,  i,  710).  When  mesoporphyrin  hydrochloride  is  boiled 
with  5 — 12  per  cent,  solutions  of  hydrogen  chloride  in  methyl  or 
ethyl  alcohol  for  4 — 9  hours,  'methyl  and  ethyl  ethers  are  formed 
and  may  readily  be  obtained  in  a  crystalline  form.  The  methyl 
ether  sinters  at  190°  and  melts  at  213 — 214°  (uncorr.).  The  ethyl  ether, 
C34H3604N4Et2,  crystallises  in  flat  plates,  is  strongly  doubly  refractive, 
and  melts  at  202 — 205°.  Both  ethers  are  insoluble  in  alkalis,  but 
dissolve  readily  in  most  organic  solvents.  They  also  dissolve  sparingly 
in  boiling  9  per  cent,  hydrochloric  acid,  and  on  cooling,  crystals  of 
mesoporphyrin  are  deposited. 

Hsematoporphyrin,  when  reduced  with  hydriodift  acid  or  phos- 
phonium  iodide,  yields  mesoporphyrin. 

From  cryoscopic  determinations  of  the  molecular  weights  in  phenol, 
mesoporphyrin  and  its  derivatives,  and  also  hsematoporphyrin,  must 
be  represented  by  formulse  containing  C34,  not  C^. 

Free  mesoporphyrin  has  acidic  properties  and  forms  definite  salts 
which  are  only  sparingly  soluble  in  most  solvents.  The  following  have 
been  prepared  :  ammonium,  crystallising  in  small  needles ;  zinc, 
C34H3604N4Zn  ;  copper,  C34H3604N4Cu.  The  ethers  are  also  capable  of 
forming  metallic  salts,  the  copper  salt  of  the  ethyl  ether,  C38H4404N"4Cu, 
forms  minute  needles,  is  moderately  soluble  in  chloroform,  benzene,  or 
toluene,  and  melts  at  211°.  J.  J.  S. 

Crystalline  Colouring  Matter  from  Urine.  S.  Cotton  (J. 
Pliarm.  Chim.,  1902,  [vi],  16,  258 — 261.  Compare  Abstr.,  1900,  ii, 
293). — The  violet-red,  crystalline  substance  obtained  by  concentration 
of  urine  mixed  with  nitric  acid,  as  formerly  described,  resinifies  on 
keeping,  but  is  stable  in  the  presence  of  glacial  acetic  acid,  like 
hsemin,  which  it  resembles  in  crystalline  form.  The  absorption 
spectrum  is  similar  to  that  of  hsematein. 

As  the  same  substance  is  formed  by  the  action  of  hydrochloric  or 
sulphuric  acid  on  urine,  the  author  no  longer  regards  it  as  an  oxidation 
product.  G.  D.  L. 

Characterisation  of  the  Sarcommelanin  of  Man.  Leo  von 
Zumbusch  {Zeit.  physiol.  Ghem.,  1902,  36,  511 — 524). — With  the  ob¬ 
ject  of  demonstrating  the  relation  of  sarcommelanin  to  haemoglobin, 

VOL.  LXXXIV.  i. 


r 


218 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  state  of  combination  of  the  sulphur  in  both  substances  has  been 
investigated.  On  hydrolysing  a  large  quantity  of  oxyhsemoglobin 
with  fuming  hydrochloric  acid,  no  cystin  was  obtained,  all  the  sulphur 
appearing  in  a  more  oxidised  form.  Liver-melanin,  when  similarly 
treated,  also  yielded  no  cystin.  The  absence  of  cystin  in  the  products 
of  hydrolysis  of  both  these  pigments  shows  that  they  are  nearly 
related  ;  possibly  haemoglobin  is  converted  into  melanin  by  a  ferment¬ 
ative  process.  K.  J.  P.  0. 

Amount  of  Iron  in  the  Sarcommelanin  of  Man.  E. 
Zdarek  and  Richard  von  Zeynek  (Zeit.  'physiol.  Chem .,  1902,  36, 
493 — 497). — Morner’s  observation  that  iron  is  present  in  human 
melanotic  sarcoma  is  confirmed,  and  it  is  further  shown  that  it  is  in 
stable  organic  combination.  It  is  suggested  that  sarcommelanins  con¬ 
sist  of  the  coloured  component  of  haemoglobin,  haematin,  but  do  not 
contain  the  proteid  group,  as  has  been  previously  supposed. 

K.  J.  P.  0. 

Hydrolysis  of  Triacetyldextrose  by  Enzymes.  S.  F.  Acree 
and  J.  E.  Hinkins  ( Amer .  Chem.  J.,  1902,  28,  370 — 386). — An 
account  is  given  of  an  investigation  of  the  action  of  pancreatin, 
amylopsin,  emulsin,  maltase,  diastase,  and  takadiastase  on  triacetyl¬ 
dextrose  at  0°.  In  every  case,  the  enzyme  hydrolyses  triacetyldextrose 
with  formation  of  dextrose  and  acetic  acid,  but  whilst  some  enzymes, 
emulsin  for  example,  hydrolyse  only  a  small  amount  of  the  compound, 
others  effect  a  considerable  change.  Pancreatin  seems  to  be  the  most 
active ;  its  activity  at  37°  is  found  to  be  twice  as  great  as  at  0°. 
Pancreatin  is  also  capable  of  effecting  the  combination  of  acetic  acid 
with  dextrose,  with  formation  of  the  dextrose  ester.  The  amount  of 
hydrolysis  of  triacetyldextrose  is  dependent  on,  and  nearly  propor¬ 
tional  to,  the  quantity  of  enzyme  present ;  in  no  case  is  the  hydrolysis 
complete.  E.  G, 

Action  of  Emulsin  and  other  Ferments  on  Acids  and 
Salts.  Max  Slimmer  ( Ber .,  1902,  35,  4160 — 4162). — Several  cases 
have  been  observed  which  do  not  agree  with  the  statement  made  by 
Kastle  (Abstr.,  1902,  i,  655)  that  ionisable  substances  are  not  decom¬ 
posed  by  ferments.  Amygdalinic  acid  and  its  sodium  salt  are  readily 
hydrolysed  by  emulsin.  The  sodium  salt  is  also  hydrolysed  into 
dextrose  and  glucomandelic  acid  by  an  extract  of  dried  yeast.  Sodium 
glucovanillate  is  readily  hydrolysed  by  emulsin.  Glucosalicylic  acid, 
which  will  shortly  be  described,  is  also  slowly  hydrolysed  by  emulsin. 

A.  H. 

Fermentative  Fat-hydrolysis.  W.  Connstein,  E.  Hoyer,  and 
H.  Wartenburg  {Ber.,  1902,  35,  3988 — 4006). — Green  ( Proc .  Roy. 
Soc.,  1890,  48,  370)  and  Sigmund  (Abstr.,  1890,  1455  ;  1892,  1261) 
have  described  the  fat-decomposing  ferment  of  seeds;  Green  states 
that  this  action  is  hindered  by  the  presence  of  minute  quantities  of 
free  acid,  and  finally  completely  stopped.  The  authors  have  made  an 
exhaustive  series  of  experiments,  using  mainly  castor  oil  seeds  as  the 
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source  of  the  ferment,  and  various  fats.  Preliminary  experiments 
showed  that  after  a  given  fat  had  been  subjected  to  the  action  of  the 
ferment  for  a  few  days,  during  which  the  fat  was  slowly  hydrolysed, 
there  was  a  sudden  very  rapid  hydrolysis  of  the  larger  part  of  the  fat. 
It  was  found  on  modifying  the  conditions  that  this  was  to  be  attri¬ 
buted  to  the  presence  of  free  acid  ;  if  acetic  or  sulphuric  acid  was 
added  initially,  there  was  no  such  discontinuity,  but  the  fat  was  hydro¬ 
lysed  nearly  completely  in  24  hours.  Green  was  therefore  in  error 
in  stating  that  free  acid  stopped  the  action  of  the  ferment.  Sys¬ 
tematic  experiments  have  demonstrated  the  following  facts.  1.  The 
seeds  of  Euphorbiacece,  and  more  especially  of  the  castor  oil  plant, 
possess  this  fat-hydrolysing  property  in  the  most  marked  degree.  2.  The 
glycerides  of  fatty  acids  are  more  easily  hydrolysed  the  higher  the  molec¬ 
ular  weight  of  the  acid.  3.  The  esters  (ethyl,  methyl,  amyl,  &c.)  of  acetic, 
benzoic,  and  other  acids,  are  not  affected  ;  but  methyl  oleate  is  hydro¬ 
lysed  with  great  rapidity.  4.  For  good  results,  the  quantity  of  water 
present  must  be  at  least  three  times  that  theoretically  necessary. 
The  nature  of  the  acid  used  seems  to  be  without  effect ;  the  optimum 
concentration  appears  to  lie  between  NJ 10  and  Nj 3.  It  is  essential 
that  the  fat  should  be  thoroughly  emulsified.  5.  Rise  of  temperature 
increases  the  activity  of  the  ferment,  but  a  temperature  above  40°  is 
disadvantageous.  6.  Alcohol,  alkalis,  soap,  formaldehyde,  sodium 
fluoride,  and  mercuric  chloride  all  act  as  poisons  to  the  ferment,  hut 
the  majority  of  normal  salts  are  without  effect. 

Attention  is  drawn  to  the  fact  that  this  forms  the  cheapest  method 
of  hydrolysing  fats.  K.  J.  P.  O. 

Action  of  Invertase.  Victor  Henri  ( Compt .  rend.  Soc.  Biol ., 
1902,  54,  1215—1216.  Compare  Abstr.,  1902,  ii,  127).— The  inver¬ 
sion  of  cane-sugar  by  invertase  is  more  rapid  than  with  acids,  and 
does  not  follow  the  same  logarithmic  law.  Equations  to  represent 
both  reactions  are  given  and  discussed.  W.  D.  H. 

Lipase  from  Animal  Organs  and  the  Reversibility  of  its 
Power  of  Decomposing  Fats.  O.  Mohr  ( Chem .  Centr.,  1902,  ii, 
1424  ;  from  Woch.  Brail.,  19,  588 — 589). — Experiments  on  the 
hydrolysis  of  esters  by  means  of  lipase  obtained  from  pig’s  liver 
have  confirmed  Kastle  and  Loevenhart’s  conclusions  (Abstr.,  1901, 
i,  178)  and  also  strongly  support  Ostwald’s  theory  of  the  action 
of  the  enzyme.  The  hydrolysis  of  the  esters  is  accelerated  by  the 
presence  of  the  enzyme,  but  the  action  is  not  complete.  If  the  original 
solution  contained  only  alcohol  and  acid,  and  the  enzyme  acts  as  a 
catalytic  agent,  then  it  must  be  capable  not  only  of  causing  the 
decomposition  of  the  ester,  but  also  of  promoting  its  formation  from 
the  acid  and  alcohol.  Similar  reversible  phenomena  have  been  ob¬ 
served  in  the  case  of  carbohydrate  enzymes  such  as  yeast  maltase. 

E.  W.  W. 

The  Function  of  Peroxides  in  the  Chemistry  of  the  Living 
Cell.  III.  Peroxides  due  to  Oxidising  Ferments.  Robert 
Chodat  and  A.  Bach  ( Ber .,  1902,  35,  3943 — 3947.  Compare  Abstr., 
1902,  i,  344,  522). — An  oxydase  has  been  obtained  from  certain  fungi, 
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namely,  Russula  fastens  and  Lactarius  vellereus,  which,  in  addition  to 
exhibiting  the  ordinary  properties  of  an  oxydase,  has  the  property  of 
liberating  iodine  from  acidified  potassium  iodide  solution.  The 
purer  the  product  the  more  intense  is  the  reaction.  The  oxydase  is 
stable  and  is  only  destroyed  by  prolonged  boiling  or  addition  of 
mercuric  chloride  or  mineral  acids,  especially  hydrofluoric.  Per- 
oxydase  has  the  same  action  on  this  oxydase  that  it  has  on  hydrogen 
peroxide,  namely,  rendering  it  more  active.  J.  J.  S. 

Hydroxybenzylphosphinic  Acid.  Chakles  Maeie  ( Compt . 
rend.,  1902,  135,  1118 — 1120). — Two  methods  have  been  devised  for 
the  production  of  this  acid,  which  was  described  by  Fossek  (Abstr., 
1884,  833).  By  the  action  of  benzaldehyde  on  a  concentrated 
aqueous  solution  of  hypophosphorous  acid,  hydroxybenzylhypophos- 
phorous  acid,  0H*CHPh*P02H2,  is  formed,  and  when  oxidised  with 
bromine  gives  hydroxybenzylphosphinic  acid,  OH'CHPh'POaH^ 
This  is  also  obtained  by  heating  benzaldehyde  and  phosphorous  acid 
together  at  100 — 110°  for  20  hours.  When  heated  to  173°,  the  acid 
decomposes,  but  when  quickly  heated,  it  melts  at  195°.  It  does  not 
reduce  silver  salt  solutions,  but  gives  a  white  precipitate  of  the  silver 
salt,  0H*CHPh*P03Ag2.  The  dimethyl  ester ,  0H,0HPh,P03Me2,  is 
produced  from  the  silver  salt  by  the  action  of  methyl  iodide,  and  is 
very  soluble  in  water,  alcohol,  or  acetone,  but  only  sparingly  so  in 
carbon  disulphide  or  ether  ;  it  melts  at  99°.  The  monobenzoyl  deriva* 
tive,  0Bz*GHPh*P03H2,  is  obtained  from  the  acid  and  benzoyl 
chloride.  It  is  soluble  in  alcohol,  ether,  or  acetone,  sparingly  so  in 
benzene,  and  insoluble  in  water,  melts  at  93°,  and  is  very  easily 
saponified.  J.  McC. 

Organo-mereury  Compounds  of  Benzoic  Acid.  Leone 
Pesci  ( Gazzetta ,  1902,  32,  ii,  277 — 296.  Compare  Abstr.,  1900,  i, 
546  ;  1901,  i,  576  and  624). — The  greater  part  of  this  paper  has  been 
published  (loc.  cit.),  the  new  work  being  as  follows. 

The  potassium  (14H20)  and  barium  (3H20)  salts  of  o-chloromer- 
curibenzoic  acid  are  described,  and  also  potassium  o-sulphomercuri- 
benzoate  and  potassium,  sodium,  and  ammonium  o-mercuridibenzoates. 

T.  H.  P. 
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Method  of  Transforming  Monochloro-  and  Monobromo- 
derivatives  of  Hydrocarbons  into  Monoiodo-derivatives. 
F.  Bodroux  ( Compt .  rend.,  1902,  135,  1350 — 1351). — When  an 
ethereal  solution  of  a  magnesium  alkyl  chloride  or  bromide  is  treated 
with  powdered  iodine  in  small  portions  at  a  time,  the  alkyl  iodide  is 
formed  according  to  the  equation  :  RMgBr  +  I2  =  RI  +  MgBrI.  Using 
the  magnesium  compound  of  propyl  bromide  or  isoamyl  chloride,  an 
80  per  cent,  yield  of  the  corresponding  iodo-compound  was  obtained. 
The  method  is  applicable  also  to  aromatic  derivatives,  and  works  well 
with  the  magnesium  compound  of  bromobenzene  or  p  bromotoluene. 

J.  McC. 

Composition  and  Constitution  of  Hydrates  of  Hydrogen 
Sulphide.  Robert  de  Forcrand  (Compt.  rend.,  1902,  135, 
1344  — 1346.  Compare  Abstr.,  1882,  1027). — The  author  has  pre¬ 
viously  described  a  series  of  mixed  hydrates  to  which  he  attributed 
the  general  formula  M,2H2S,23H20,  M  being  an  easily  volatile  halogen 
organic  compound,  whilst  the  H2S  may  be  replaced  by  H2Se.  From  an 
examination  of  the  dissociation  tension  of  the  chloroform  compound, 
it  is  deduced  (compare  this  vol.,  ii,  134)  that  the  composition  is 
represented  by  CHCl3,7(or  8)H20  +  2(H2S,6H20).  Further,  the  con¬ 
clusion  is  drawn  that  chloroform  itself  must  form  a  simple  hydrate, 
CHClg,7(or  8)H20 ;  Chancel  and  Parmentier  described  a  hydrate, 
CHC13,9H20,  which  may  have  been  moist.  The  hydrates  previously 
described  contained  too  much  (3  or  4  mols.)  water ;  they  are  probably 
all  of  the  type  M,7(or  8)H20  +  2(H2S,6H20).  The  30  halogen 
organic  compounds  formerly  examined  probably  all  form  simple 
hydrates  w.th  7(or  8)H20.  Methyl  chloride  gives  the  hydrate, 
CH3C1,7H20,  and  also  forms  a  hydrogen  sulphide  hydrate. 

J.  McC. 

The  Variations  in  Density  of  Water- Alcohol  Mixtures. 
H.  Vittenet  (Bull.  Soc.  chim.,  1903,  [tii],  29,  89 — 92). — The  sp.  gr.  of 
a  series  of  mixtures  of  water  and  alcohol  containing  less  than  10  per 
cent,  of  the  latter  were  determined.  A  Sprengel  pycnometer  (110  c.c.) 
was  used ;  it  was  filled  with  the  mixture,  cooled  to  0°  for  30  minutes, 
dried,  and  weighed  after  a  further  15  minutes.  The  probable  errors  in 
the  figures  given  are  due  (a)  to  the  want  of  sensibility  in  the  balance 
(±  0-000004  gram),  (b)  to  the  hygrometrie  state  of  the  atmosphere 
which  invalidates  the  seventh  decimal  place,  and  (c)  to  the  reading  of 
the  ‘  meniscus  ’,  which  is  less  than  0-0002  gram.  The  alcohol  was  pre¬ 
pared  by  dehydration  over  baryta,  and  contained  99*6  per  cent,  of 
ethyl  alcohol.  The  following  results  were  obtained  : 

Alcohol.  "Water.  Sp.  gr.  of  mixture, 

0-9977  999  0-99980 

1-9469  998  0*99961 

VOL.  LXXXIV.  i.  8 
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Alcohol. 

Water. 

Sp.  gr.  of  mixture. 

2*9922 

997 

0*99941 

4*9865 

995 

0*99904 

6*9809 

993 

0*99865 

9*9726 

990 

0*99807 

T.  A.  H. 

Catalytic  Oxidation  of  Alcohols.  J.  Auguste  Tbillat  (Bull. 
/Soc.chim.,  1903,  [iii],  29,  35 — 47.  Compare  Abstr.,  1901,  i,  441, 
and  496). — The  heat  of  the  reaction  which  ensues  when  a  mixture  of 
air  and  the  vapour  of  an  alcohol  impinges  on  a  platinum  spiral  is 
usually  sufficient  to  produce  and  maintain  incandescence  in  the  latter. 
The  products  formed  depend  chiefly  on  the  temperature  of  the  spiral, 
thus,  at  200°,  methyl  alcohol  is  converted  principally  into  methylal,  at 
a  dark  red  heat,  formaldehyde  is  also  formed,  whilst  at  a  cherry-red 
heat  these  products  are  replaced  by  acids,  and,  at  a  bright  red  heat,  by 
carbon  dioxide.  The  investigation  has  been  extended  to  the  following 
alcohols  in  addition  to  those  already  used  (loc.  cit.),  and  the  conclusions 
previously  arrived  at  confirmed  :  ethylene,  propylene  and  phenylene 
glycols,  glycerol,  ally],  benzyl,  cumyl  and  cinnamyl  alcohols,  iso- 
eugenol,  and  saligenin.  T.  A.  H. 

Difluoroethyl  Alcohol.  Ferric  Swarts  (Bull.  Acad.  Roy.  Belg., 
1902,  11,  731—760.  Compare  Abstr.,  1898,  i,  457  ;  1899,  i,  254  ;  1902, 
i,  129). — By  the  action  of  water  and  yellow  mercuric  oxide  on  difluoro- 
bromoethane  at  160°,  difluoroethyl  alcohol,  CHF2'CH2*OH,  is  formed. 
At  temperatures  above  180°,  the  fluorine  is  eliminated,  and  solutions  of  a 
substance  possessing  the  taste  and  reducing  properties  of  a  sugar  are 
obtained,  probably  owing  to  the  production  and  subsequent  condensa¬ 
tion  of  glycolaldehyde.  Difluoroethyl  alcohol,  a  liquid  having  an 
odour  resembling  that  of  ethyl  alcohol,  is  miscible  with  water,  being 
separated  from  solution  by  potassium  carbonate.  It  boils  at  95*5 — 96° ; 
solidifies  at  -28*2°;  has  the  sp.  gr.  1*31552  at  11'8°,  1*30839  at  17°, 
1*2819  at  35*4°,  and  1*2199  at  78*4°;  and  has  nna  1*3345  at  11*8°. 
The  cryoscopic  behaviour  indicates  the  existence  of  a  hydrate, 
2C2H3K2*0H,H20,  which  solidifies  at  -39*8°.  The  alcohol  undergoes 
association  in  benzene  solution  to  a  less  extent  than  ethyl  alcohol,  the 
determination  of  association  in  the  pure  state  by  the  method  of  Ramsay 
and  Shields  leading  to  a  similar  conclusion. 

Difluoroethyl  alcohol  possesses  more  strongly  acidic  properties  than 
the  primary  fatty  alcohols,  forming  the  sodium  and  basic  calcium  and 
strontium  alkoxides  by  the  action  of  the  hydroxide  or  oxide  of  the 
metal  at  the  ordinary  temperature,  a  similar  reaction  ensuing  with 
potassium  carbonate,  but  not  with  the  hydrogen  carbonate.  The  acetate 
forms  a  colourless  liquid  boiling  at  106°  and  having  a  sp.  gr.  1*1781 
at  15°;  its  saponification  constant  is  almost  exactly  equal  to  that  of 
phenyl  acetate. 

The  alcohol  attacks  glass  at  high  temperatures,  but  ammoniacal 
silver  nitrate  is  not  reduced  by  it.  On  oxidation,  difluoroaeetic  acid 
is  formed,  all  attempts  to  prepare  the  aldehyde  having  so  far  proved 
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unsuccessful.  Dijluoroethyl  chloride ,  prepared  in  small  quantities  by 
the  action  of  phosphorus  pentachloride,  is  a  liquid,  heavier  than  water, 
boiling  at  36°.  G.  D.  L. 


Acetol  (Acetylcarbinol)  and  its  Reduction  Products.  Andre 
Kling  (Bull.  Soc.  chim.,  1903,  [iii],  29,  92 — 96). — Acetylcarbinol,  when 
reduced  in  alkaline  solution  by  sodium  amalgam,  furnishes  a  mixture 
of  propylene  glycol  and  isopropyl  alcohol ;  when  the  reduction  is 
effected  in  neutral  or  acid  solution,  acetone  and  propylene  glycol  are 
produced  (compare  Perkin,  Trans.,  1891,  59,  790).  These  reactions 
are,  the  authors  consider,  inexplicable  by  the  formula  CH2Ac*OH, 
usually  assigned  to  acetylcarbinol,  and  they  prefer  to  regard  this 
substance  as  consisting,  at  least  partially,  of  the  tautomeric  substance 


T.  A.  H. 


Contraction  on  Mixing  Chloroform  with  Ethyl  Ether.  A.  N. 

Georgiewsky  (J.  Russ.  Phys.  Chem.  Soc.,  1902,  34,  ii,  565—572). — 
The  author  has  determined,  at  temperatures  between  20°  and  22°,  the 
percentage  contractions  occurring  when  chloroform  and  ether  are  mixed 
in  varying  proportions.  The  coefficient  of  contraction  increases  with 
the  proportion  of  either  liquid  present  up  to  a  maximum  of  1‘4  per 
cent.,  which  corresponds  approximately  with  a  liquid  of  the  composi¬ 


tion  CHCIs,Et20. 


T.  H.  P. 


Methyl  Dinitroethyl  Ether.  Jakob  MeisenheImer  ( Ber .,  1903, 
36,  434 — 438). — The  potassium  salt,  0Me,CH2’C(N02)IN0'0K,  of 
methyl  dinitroethyl  ether,  obtained  by  the  interaction  in  methyl 
alcoholic  solution  of  potassium  hydroxide  and  trinitroethane  at  the 
ordinary  temperature,  crystallises  in  bright  yellow  needles  and 
decomposes  at  162° ;  with  dilute  sulphuric  acid,  it  gives  methyl  dinitro¬ 
ethyl  ether ,  0Me*CH2*CH(N02)2,  boiling  at  84°  under  7  mm.  pressure, 
and,  with  bromine  water,  methyl  bromodinitroelhyl  ether, 
0Me-CH2-CBr(N02)2, 

which  boils  at  84°  under  7  mm,  pressure.  The  latter,  by  the  action  of 
methyl-alcoholic  potassium  iodide,  is  reconverted  into  the  potassium 
salt  of  methyl  dinitroethyl  ether,  iodine  being  quantitatively 
liberated. 

Hantzsch  and  Rinckenberger’s  “  dinitroethane  alcoholate  ”  (Abstr., 
1899,  i,  404)  is  really  dinitroethyl  ether,  0Et’CH2*0H(N02)2, 
analogous  to  the  methyl  ether  described  above  ;  this  the  author  con¬ 
siders  is  proved  by  the  fact  that  nitrous  acid  in  practically  theoretical 
quantity,  and  not  ethyl  nitrate,  is  formed  in  its  production,  and  by  the 
analyses  given  in  the  present  paper,  which  do  not  agree  with  a  formula 
containing  two  additional  hydrogen  atoms  as  required  by  Hantzsch’s 
hypothesis.  W.  A.  D. 


Chloroethyl  Nitrite.  Louis  Henry  (Bull.  Acad.  Roy.  Belg.,  1902, 
11,  713 — 721). — Chloroethyl  nitrite,  prepared  by  the  addition  of 
hydrochloric  acid  to  an  aqueous  solution  of  chloroethyl  alcohol  and 
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sodium  nitrite  in  mol.  proportions,  boils  at  95 — 96°  under  atmospheric 
pressure,  and  not  at  117°  as  stated  by  Bertoni,  and  has  a  sp.  gr.  P221 
at  20°.  Ethyl  nitrite  is  formed  quantitatively  on  gently  warming 
chloroethyl  nitrite  with  an  excess  of  ethyl  alcohol ;  with  acetyl 
chloride  in  the  cold,  chloroethyl  acetate  and  nitrosyl  chloride  are 
formed. 

The  boiling  point  observed  by  the  author  is  in  harmony  with  that 
of  a-chloropropyl  nitrite  (105 — •106°),  and  is  in  conformity  with  the 
boiling  point  relationships  of  the  ethane  and  propane  series,  some 
details  of  which  are  given  in  the  paper.  G.  D.  L. 

Constitution  of  Platinum  Bases.  Peter  Klason  {J.pr.  Chem., 
1903,  [ii],  67,  1 — 40.  Compare  Abstr.,  1895,  ii,  400,  and  Jorgenson, 
Abstr.,  1900,  i,  542). — Platosemiammine  chloride ,  formed  from  its 
potassium  salt  by  the  action  of  platinum  chloride,  is  a  crystalline, 
yellowish-brown  powder,  which  is  only  slightly  soluble  in  cold,  and  is 
hydrolysed  by  hot,  water.  The  action  of  mercaptan  on  ammonium 
platosemiammine  chloride  leads  to  the  formation  of  a  substance  having 
the  formula  4SEt*Pt#iNrH3C],PtCl*NIT3Cl,  which,  when  boiled  with 
hydrochloric  acid,  yields  platosemichloridesemimercaptide,  SEt’PtCl ; 
this,  with  ammonia,  yields  a  brownish-yellow,  amorphous  polymeride 
of  platosemimercaptidesemiammine  chloride,  SEt’Pt'NHgCl. 

Platosemiamminemercaptide ,  SEt'Pt’NH^S Et,  formed  by  the  action 
of  2  mols.  of  mercaptan  on  ammonium  platosemiammine  chloride,  is 
very  unstable. 

Platosemimercaptidesemidiammine  chloride ,  NH3IPt(SEt)*NH3Cl, 
formed  by  the*  action  of  ammonia  on  the  corresponding  ethyl- 
sulphine  compound,  is  monobasic,  and  yields,  on  addition  of  hydro¬ 
chloric  acid  and  potassium  iodide,  platosemimercaptidesemiammine 
iodide,  SEt*Pt’2STH3I,  which  is  insoluble,  and  at  130°  forms  plato- 
semichloridesemimercaptide  platosemimercaptidesemiammine  chloride, 
SEt,PtC],Pt(SEt),NH3Cl,  which  is  a  crystalline,  yellow  powder. 

Platosemimercaptidesemi-iodide,  Pt(SEt)I,  formed  from  the  semi- 
ammine  iodide  at  175°,  is  a  red,  crystalline  powder.  Platosemi- 
mercaptidesemidiammine  iodide,  NH3!Pt(SEt)’NH3I,  crystallises  in 
white  needles.  The  action  of  mercaptan  on  a-platodiammonia  chloride, 
NH3IPt(NH3‘Cl)Cl,  leads  to  the  formation  of  platosemimercaptide- 
semidiammine  chloride. 

Platoammine  hydroxide,  Pt(NH3*0H)2,2H20,  formed  by  the  action 
of  baryta  on  the  sulphate,  crystallises  in  needles,  is  easily  soluble,  and 
has  an  alkaline  reaction.  With  phenylmercaptan,  it  yields  the  phenyl - 
mercaptide,  Pt(NH3*SPh)2,  which  crystallises  in  clusters  of  yellow 
needles  and  is  insoluble  in  water  and  only  slightly  so  in  alcohol.  The 
ethylmercaptide  is  soluble  in  water  and  easily  loses  ammonia. 

When  treated  with  mercaptan,  /3-platodiammonia  chloride  yields 
platosemiamminemercaptidesemiammine  chloride, 

SEfNH3-Pt*NH3Cl. 

When  warmed  with  hydrochloric  acid,  platosemiamminesemi- 
diammine  chloride  yields  /S-platodiammine  chloride  and  not  the  a-iso- 
meride  (compare  Jorgenson).  In  aqueous  solution,  platosemidiammine- 
semiethylsulphineammine  chloride  loses  ammonia  and  forms  the  semi * 
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ammine ,  SEt2IPt(NH3Cl)2,  which  crystallises  in  colourless  prisms  and 
loses  ethyl  sulphide  at  100°.  The  double  salt, 

NH3:Pt(:SEt2)(NH3Cl)2,PtCI2, 

crystallises  in  rose-coloured,  rhombic  leaflets,  and  easily  decomposes, 
losing  ethyl  sulphide.  The  double  salt,  SEt2IPt(NH3Cl)2,PtCl2,  crys¬ 
tallises  in  short,  green  prisms,  and  is  slowly  decomposed  by  water.  . 

The  mercaptide,  SEfc2IPt(NH3*SEt)*N’H’3(Jl,  formed  by  the  action  of 
mercaptan  on  the  corresponding  chloride,  decomposes,  when  dried,  into 
ethyl  sulphide  and  platosemiamminemercaptidesemiammine  chloride. 
Platopyridinephenylmercaptide,  Pt(C5NH5*SPh)2,  resembles  the  corre¬ 
sponding  ammine,  and  loses  pyridine  at  120°. 

The  action  of  alcoholic  ammonia  on  a-  or  /3-platodimethylsulphine 
chloride  leads  to  the  formation  of  platoamminemethylsulphine  chloride , 
Pt(I NH3)2(SMe2Cl)2,  which  crystallises  in  white  prisms,  with  potassium 
iodide  yields  ammonia  and  platodimethylsulphine  iodide ,  and  changes 
in  solution  into  platosemidiamminesemimethylsulphineammine 
chloride,  NH3(SMe2)Pt(NH3Gl)2.  G.  Y. 

Theory  of  the  Process  of  Saponification.  Julius  Lewkowitsch 
( Ber .,  1903,30, 175 — 176). — The  views  on  the  process  of  saponification 
put  forward  by  Balbiano  (Abstr.,  1902,  i,  450)  are  criticised,  more 
especially  as  regards  the  statement  that  glycerol  is  not  found  to  be 
present  if  hydrolysis  is  stopped  before  the  glyceride  is  completely 
decomposed.  K.  J.  P.  O. 

Ethyl  Dinitroacetate.  Louis  Bouveault  and  Andr6  It.  Wahl 
( Compt .  rend .,  1903,  130,  159 — 160). — When  1  part  of  ethyl  hydrogen 
malonate  is  slowly  added  to  3  parts  of  fuming  nitric  acid,  the 
temperature  kept  below  30°,  and  finally  the  mixture  poured  on  to 
ice,  a  heavy  oil  is  formed ;  the  product  is  dissolved  in  sodium  carbon¬ 
ate  solution,  and  a  mineral  acid  added,  when  ethyl  dinitroacetate, 
CH(N02)2*C02Et,  is  precipitated  as  an  oil.  It  has  a  sp.  gr.  1‘369  at  0°,  is 
slightly  soluble  in  water,  to  which  it  imparts  a  yellow  colour,  has 
strong  acid  properties,  and  decomposes  carbonates  ;  its  alkali  derivatives 
are  not  decomposed  by  acetic  or  oxalic  acid.  Th q  potassium  derivative, 
CK(N02)2‘C02Et,  crystallises  in  long,  yellow  needles,  and  dissolves  in 
water  to  a  yellow  solution  from  which  mineral  acids  precipitate  the 
ester  as  a  colourless  oil.  The  ammonium  derivative  produced  by 
passing  ammonia  into  a  hot  solution  of  the  ester  in  a  mixture  of 
methyl  alcohol  and  benzene  forms  sulphur-yellow  needles. 

Ethyl  dinitroacetate  is  also  produced  by  nitrating  substituted 
acrylic  esters.  J.  McC. 

Synthetically  Prepared  Simple  and  Mixed  Glycerides  of 
the  Fatty  Acids.  Ferdinand  Guth  ( Zeit .  Biol.,  1902,  44,  78 — 110). 
— Animal  and  vegetable  fats  are  now  generally  considered  to  be,  not 
only  mixtures  of  tristearin,  tripalmitiD,  and  triolein,  but  also  mixed 
glycerides  of  the  fatty  acids  (compare  Hansen,  Abstr.,  1902,  i,  339). 
A  large  number  of  mono-  and  di-glycerides  and  of  mixed  glycerides 
have  been  prepared  in  order  to  compare  them  with  the  natural  fats. 

a-Monostearin,  C2H3(0H)2,CH2,0*C0,C1yH85,  prepared  by  heating 
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equivalent  quantities  of  an  a-monochlorohydrin  and  sodium  stearate  at 
110°  for  four  hours,  crystallises  in  plates  from  methyl  alcohol,  melts 
at  73°  and  boils  at  260°  under  12  mm.  pressure  with  partial  de¬ 
composition  ;  for  this  substance,  Berthelot  ( Ghimie  organique  fonder 
sur  la  synthese)  and  Hundeshagen  (Abstr.,  1884,  220)  have  given  the 
mejting  point  61 — 62°.  ay-Distearin,  prepared  by  heating  ay-di- 
chlorohydrin  and  sodium  stearate  at  140 — 150°  for  6 — 8  hours,  crys¬ 
tallises  in  rhombic  leaflets  melting  at  7 2 '5°.  a/3-Distearin,  prepared 
from  a/?-dibromohydrin  and  sodium  stearate,  crystallises  in  prismatic 
plates  melting  at  74-5°;  Berthelot  (loc.  cit .)  prepared  a  distearin  from 
glycerol  and  stearic  acid  which  melted  at  58°,  and  Hundeshagen,  one 
melting  at  76-5°.  Tristearin  was  prepared  by  heating  a/?y-tribromo- 
propane  and  sodium  stearate  for  10  hours  at  170 — 180°,  or  by  heating 
equal  quantities  of  ay-distearin  and  stearic  acid  at  200 — 220°  under 
diminished  pressure ;  it  was  identical  in  all  its  properties  with  the 
tristearin  previously  described. 

a-Monopalmitin,  prepared  from  the  chlorohydrin,  crystallises  in 
plates  melting  at  65°;  Berthelot  (loc.  cit.)  gives  the  melting  point  58°, 
and  Chittenden  and  Smith  (Abstr.,  1885,  508)  give  63°.  ay-Dipalmitin 
crystallises  in  groups  of  needlesmelting  at  69°;  a/?-dipalmitin  forms 
leaflets  melting  at  67° ;  the  dipalmitins  of  Berthelot  and  Chittenden 
and  Smith  melted  respectively  at  59°  and  61°.  Tripalmitin,  prepared 
from  a/3y-tribromopropane  and  sodium  stearate  and  from  dipalmitin 
and  palmitic  acid,  crystallises  in  needles  and  melts  at  65  '5°. 

a-Mono-olein,  prepared  by  heating  a-chlorohydrin  with  excess  of 
sodium  oleate  at  140°  in  an  atmosphere  of  carbon  dioxide,  is  an  oil 
which  solidifies  at  0°  and  boils  with  decomposition  at  about  300° 
under  15  mm.  pressure.  ay-Diolein,  prepared  in  a  similar  manner 
from  dichlorohydrin,  solidifies  at  0°.  a/3-Diolein,  prepared  from  di- 
bromohydrin,  is  an  oil.  Triolein,  prepared  from  a/?y-tribromopropane, 
solidifies  at  —5°  to  —4°,  and  boils  at  235 — 240°  under  18  mm. 
pressure. 

a-Monobutyrin,  prepared  from  chlorohydrin,  boils  at  269 — 271° 
under  the  atmospheric  and  at  160 — 163°  under  16  mm.  pressure. 
ay-Dibutyrin  boils  at  173 — 176°  under  19  mm.  and  at  279 — 282° 
under  the  ordinary  pressure.  a/3-Dibutyrin  boils  at  166 — 168°  under 
19  mm.,  and  at  273 — 275°  under  the  ordinary  pressure.  Tributyrin, 
prepared  from  dibutyrin  and  butyric  acid,  boils  at  182 — 184°  under 
24  mm.  and  at  287 — 288°  under  the  ordinary  pressure. 

a-Monoi&obutyrin,  prepared  from  chlorohydrin  and  sodium  isobutyr- 
ate,  is  an  oil  boiling  at  158 — 161°  under  19  mm.  and  at  264 — 266° 
under  the  ordinary  pressure.  ay-Diisobutyrin  boils  at  164 — 167° 
under  22  mm.  and  at  272 — 275°  under  the  ordinary  pressure;  a (3-di- 
iso butyrin  boils  at  159 — 162°  under  20  mm.  and  at  269 — 272°  under 
the  ordinary  pressure;  triisobutyrin  boils  at  173 — 176°  under  24  mm. 
and  at  282 — 284°  under  the  ordinary  pressure. 

a -Stearyldipalmitin,  prepared  by  heating  monostearin  and  palmitic 
acid  under  diminished  pressure,  crystallises  in  rhombic  plates  melting 
at  60°;  (i-stearyldipalmitin ,  prepared  from  ay-dipalmitin  and  stearic 
acid,  forms  leaflets  melting  at  60° ;  Hansen  (loc.  cit.)  has  obtained 
two  stearyldipalmitins,  both  melting  at  55°,  from  mutton  tallow. 
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a -Palmityldistearin,  prepared  from  a-monopalmitin  and  stearic  acid, 
forms  leaflets  melting  at  63° ;  Hansen’s  material,  prepared  from 
mutton  tallow,  melted  at  62 ’5°. 

ft-Acetyldibutyrin,  0Ac,CH(CH2*0*C0Pra)2,  prepared  from  acetyl- 
dichlorohydrin  and  sodium  butyrate,  or  from  ay-dibutyrin  and  acetyl- 
chloride,  is  a  colourless  oil  boiling  at  173—175°  under  16  mm.  and 
at  289 — 291°  under  the  ordinary  pressure,  ft -Benzoyldibutyrin,  pre¬ 
pared  from  benzoyldichlorohydrin  and  sodium  butyrate,  is  a  colourless 
oil  boiling  at  230 — 233°  under  18  mm.  pressure.  ft-Benzoyldistearin , 
prepared  from  benzoyldichlorohydrin  and  sodium  stearate,  forms 
crystals  melting  at  64°.  ft -Acetyldibenzoin,  prepared  from  acetyl- 
dichlorohydrin  and  sodium  benzoate,  is  a  thick,  colourless  oil  boiling 
at  248 — 251°  under  22  mm.  pressure.  ft- Benzoyldichlorohydrin, 
(CH2C1)2*CH'COBz,  prepared  from  ay-dichlorohydrin  and  benzovl 
chloride,  is  an  oil  boiling  at  171 — 173°  under  19  mm.  and  at  296° 
with  slight  decomposition  under  the  ordinary  pressure. 

The  double  melting  point  of  triglycerides  has  been  examined,  more 
especially  in  the  case  of  tristearin  ;  this  glyceride  melts  at  71  *5°  and 
then  solidifies  to  a  material  melting  at  55°,  but  solidifying  above 
that  temperature,  to  melt  again  at  71 ‘5°.  It  is  thought  that  the 
material  which  has  melted  and  again  solidified  is  in  an  amorphous 
and  labile  condition ;  on  heating,  this  passes  over  into  the  stable  and 
crystalline  form  with  so  much  evolution  of  heat  that  the  substance 
melts ;  hence  the  apparent  melting  point  at  55°.  It  has  been  ex¬ 
perimentally  ascertained  that  at  the  apparent  melting  point,  at  55°, 
a  development  of  heat  occurs  (compare  Hansen,  loc.  cit.). 

K.  J.  P.  0. 


Isomerism  between  Oleic  and  Elaidic  Acids  and  Erucic  and 
Brassidic  Acids.  II.  Alexius  Albitzky  {J.  Buss.  Phys.  Chem.  Soc., 
1902,  34,  788 — 810.  Compare  Abstr.,  1899,  i,  862). — It  has  been 
shown  previously  {loc.  cit.)  by  the  author  that  by  the  successive 
action  of  hydrochloric  acid  and  potassium  hydroxide  on  oleic,  elaidic, 
erucic,  and  brassidic  acids,  dihydroxy-acids  are  obtained  which  are  not 
identical  with,  but  stereoisomerides  of,  those  yielded  by  the  same  un¬ 
saturated  acids  when  oxidised  with  potassium  permanganate.  In  the 
present  paper,  it  is  shown  that  there  are  other  reactions  of  these  acids 
which  yield  abnormal,  that  is,  geometrically  isomeric,  products ;  by 
working  under  different  conditions,  any  one  of  the  above  unsaturated 
acids  may  be  made  to  yield  whichever  of  two  dihydroxy-acids  may  be 
desired.  Further,  each  of  the  dihydroxy-acids  may  be  converted  into 
its  stereoisomeride  or  into  an  unsaturated  acid  belonging  to  the  other 
stereoisomeric  series. 

From  the  results  of  the  former  experiments  {loc.  cit.)  and  of  those 
described  below,  it  is  concluded  that  it  is  not  always  possible,  from 
the  known  configuration  of  the  initial  compound,  to  judge  of  the 
configuration  of  the  products  it  yields. 

Thus,  when  the  dihydroxy  stearic  acid  melting  at  136’5°  is  acted  on 
by  hydrogen  bromide,  it  is  converted  into  two  dibromostearic  acids, 
identical  respectively  with  the  acidg  formed  by  the  action  of  bromine 
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on  oleic  and  elaidic  acids  ;  the  latter  acids  are  obtained  on  treating 
the  dibromo-acids  with  zinc  and  hydrochloric  acid. 

By  treating  the  dihydroxystearic  acid  melting  at  133 — 135°  with 
acetic  acid  and  hydrogen  bromide,  the  acetyl  derivative  of  bromo- 
hydroxystearic  acid  is  obtained,  and  on  hydrolysing  this  with 
potassium  hydroxide  and  treating  the  product  with  dilute  hydro¬ 
chloric  acid,  the  stereoisomeric  dihydroxystearic  acid  melting  at 
95 — 97°  is  obtained.  The  same  acid  is  arrived  at  if  the  bromo- 
acetoxystearic  acid  is  treated  with  barium  hydroxide  and  the  product 
with  dilute  sulphuric  acid. 

In  the  same  way,  the  dihydroxy behenic  acid  melting  at  99°  may 
be  converted  into  bromoacefcoxybehenic  acid,  which  can  then  be 
transformed  either  into  the  stereoisomeric  dihydroxy  behenic  acid 
melting  at  130 — 132°  or,  by  the  successive  action  of  barium  hydroxide 
and  hydrochloric  acid,  into  glycidic  acid. 

On  converting  the  bromoacetoxy stearic  acid  prepared  from  the  di¬ 
hydroxystearic  acid  of  high  melting  point  into  its  diacetyl  derivative 
and  hydrolysing  this  with  barium  hydroxide,  a  mixture  of  the  two 
dihydroxystearic  acids  is  obtained,  that  with  the  higher  melting  point 
largely  preponderating.  The  axially-symmetrical  dihydroxystearic 
acid  is  thus  converted  into  the  plane-symmetrical  bromoacetoxystearic 
acid,  which  then  yields  axially-symmetrical  diacetoxy stearic  acid. 

Stereoisomeric  change  also  takes  place  when  the  dihydroxystearic 
acid  of  high  melting  point  is  converted  directly  into  its  diacetyl 
derivative. 

If  the  dibromide  of  erucic  acid  is  fused  with  silver  oxide,  it  yields 
only  one  dihydroxybehenic  acid,  and,  under  the  same  conditions,  oleic 
acid  dibromide  gives  one  dihydroxystearic  acid.  On  the  other  hand, 
however,  the  dibromide  of  erucic  acid  yields  two  diacetyl  derivatives 
of  the  dihydroxybehenic  acids.  Similarly,  elaidic  acid  dibromide  gives 
rise  to  the  two  stereoisomeric  dihydroxystearic  acids,  and  brassidic 
acid  dibromide  to  the  two  dihydroxybehenic  acids.  T.  H.  P. 


Oxidation  of  Unsaturated  Acids  by  Caro’s  Reagent. 
Alexius  Albitzky  (J.  Russ.  Phys.  Chem.  Soc.,  1902,  34,  810 — 828). — 
On  oxidation  with  Caro’s  acid,  elaidic  acid  yields  the  dihydroxystearic 
acid  melting  at  129 — 132°,  obtained  by  the  oxidation  of  oleic  acid. 
In  the  same  way,  oleic  acid  yields  the  dihydroxystearic  acid  melting  at 
95 — formed  by  oxidising  elaidic  acid  with  potassium  per¬ 
manganate  ;  erucic  acid  gives  the  dihydroxybehenic  acid  obtained 
when  brassidic  acid  is  oxidised  by  potassium  permanganate,  and 
brassidic  acid  gives  the  same  dihydroxybehenic  acid  as  is  yielded  by 
erucic  acid  when  oxidised  with  permanganate. 

In  the  oxidation  of  elaidic  acid  by  Caro’s  acid,  the  formation  of  an 
intermediate  product  of  the  composition  C18H3402,H2S05  was  detected. 

The  oxidation  therefore  takes  place  in  two  stages.  With  oleic  acid, 
H2S05  is  first  added  on,  giving  a  compound, 

C8Hi7-CH(0H)-CH(0-S02-0H)-[CII2]/C02H, 
which,  under  the  action  of  water,  yields  dihydroxystearic  acid, 
CsHi7-CH(0H)-CH(0H)-[CH2]7-C02H.  T.  H.  P. 
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/3S-Dimethylsorbic  Acid.  I.  Hans  Rupe  and  Walther  Lotz 
( Ber.,  1903,  36,  15 — 16). — Ethyl  fiS-dimethylsorbate, 
CMe2:CH-CMe:CH-C02Efc, 

prepared  by  the  action  of  zinc  on  a  mixture  of  mesityl  oxide  and 
ethyl  bromoacetate,  boils  at  94°  under  14  mm.  pressure  ;  fih-dimethyl- 
sorbic  acid,  obtained  by  hydrolysing  the  ester  with  dilute  aqueous 
alcoholic  sodium  hydroxide,  crystallises  from  dilute  alcohol  in  slender, 
white  needles  or,  on  slow  evaporation,  in  large  plates,  and  melts  at 
93°.  On  reduction  with  sodium  amalgam,  j3 8-dimethyldihydrosorbic 
acid  is  obtained  as  a  colourless  oil  boiling  at  115  — 117°  under  11*5  mm. 
and  at  119 — 120°  under  14  mm.  pressure.  W.  A.  D. 

Acetylglycollic  Acid.  Richard  Anschutz  and  W.  Bertram 
( Ber .,  1903,  36,466 — 468). — Acetylglycollic  acid,  0Ac*CH2*C02H,  which 
can  be  readily  prepared  by  gently  heating  glycollic  acid  with  acetyl 
chloride,  crystallises  in  needles,  melts  at  66 — 68°,  and  boils  at 
144 — 145°  under  12  mm.  pressure.  The  chloride,  OAc*CH2*COC1,  is 
obtained  by  the  action  of  phosphorus  trichloride  on  acetylglycollic 
acid  and  is  a  refractive  liquid  which  boils  at  54°  under  14  mm. 
pressure,  has  the  sp.  gr.  1*2675,  and  is  decomposed  by  water  and 
the  alcohols.  The  amide,  OAo'CH^CONH^  crystallises  in  slender 
needles  and  melts  at  93 — 95°. 

Acetyllactic  acid  boils  at  127°  under  11  mm.  pressure,  and  its 
chloride  at  56°  under  11  mm.  pressure.  A.  II. 

New  Synthesis  of  Camphocarboxylic  Acid.  Nicolai  Zelinsky 
{Ber.,  1903,  36,  208 — 209.  Compare  Baubigny,  Ann.  Ghim.  phys., 
1870,  [iv],  19,  255  ;  Briihl,  Abstr.,  1892,  201). — Bromocamphor 
(m.  p.  76°)  is  dissolved  in  ether,  treated  with  a  tenth  of  its  weight  of 
pure  dry  magnesium  powder,  and  then  with  carbon  dioxide.  The 
resulting  compound  is  decomposed  with  water  and  dilute  sulphuric 
acid,  the  ethereal  solution  extracted  with  potassium  hydroxide,  and 
the  alkaline  extract  acidified.  The  yield  is  about  50  per  cent. 

J.  J.  S. 

Complex  Platinum  Salts.  VI.  Platoso  oxalonitrous  Acid 
and  Salts.  Maurice  Vezes  {Bull.  Soc.  chim.,  1903,  [iii],  29,  83 — 87. 
Compare  Abstr.,  1901,  i,  187,  and  this  vol.,  ii,  25). — Sodium  platoso - 
oxalonitrite,  Pt(C204)(N02)2Na2,H20,  prepared  by  double  decomposition 
between  the  barium  salt  and  sodium  sulphate,  forms  yellow,  triclinic 
crystals  [a  :b:c  =  0*68153:  1  :  0*94068  ;  a  =  89°48,40",  /3  =  91°4r45", 
y  =  97°6'20"],  is  soluble  in  its  own  weight  of  boiling,  and  in  four  times 
its  weight  of  cold,  water.  The  hydrated  crystals  are  stable  in  air,  are 
slowly  dehydrated  at  100°,  but  more  rapidly  at  150 — 200°.  At  270°, 
the  salt  is  decomposed,  forming  metallic  platinum,  sodium  nitrite,  and 
carbon  dioxide.  The  ammonium  salt,  produced  in  a  similar  manner,  is 
only  stable  in  solution.  Platoso-oxalonitrous  acid,  a  solution  of  which 
is  produced  by  the  addition  of  sufficient  dilute  sulphuric  acid  to  a 
solution  of  the  barium  salt,  decomposes  with  the  formation  of  an  un- 
crystallisable  blue  syrup  when  the  solution  is  evaporated,  even  under 


230 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


reduced  pressure,  at  the  ordinary  temperature.  When  cupric  sulphate 
is  added  to  a  solution  of  the  barium  salt,  a  mixture  of  barium  sulph¬ 
ate  and  copper  oxalate  is  precipitated,  whilst  various  decomposition 
products  remain  in  solution,  including  probably  Nilson’s  triplatoso- 
octonitrous  acid.  It  appears,  therefore,  that  the  platoso-oxalonit rites 
of  the  heavy  metals  are  incapable  of  existence  in  aqueous  solution. 

T.  A.  H. 


The  Acidic  Properties  of  Ethyl  Malonate.  Daniel  Vor¬ 
lander  [and,  in  part,  with  Erich  Mumme,  P.  Groebel,  and 
K.  Tubandt]  ( Ber .,  1903,  36,  268 — 281.  Compare  Vorlander  and 
Schilling,  Abstr.,  1899,  i,  672). — The  sodium  derivatives  of  ethyl 
malonate  are  regarded  as  C-derivatives  of  the  type  CHNa(C02Et)2, 
and  not  as  O-derivatives  such  as  ONa'C^Et^CH'COgEfc.  Numerous 
arguments  and  observations  are  brought  forward  in  support  of  this 
view. 

Ethyl  sodiomalonate  is  not  stable  in  the  presence  of  water,  as  it 
should  be  if  the  metal  were  attached  to  oxygen  as  in  the  group¬ 
ing  OiC'CHIC'ONa.  The  ester  yields  no  coloration  with  ferric 
chloride. 

Ebullioscopic  determinations  of  mixtures  of  ethyl  benzoate  and  sodium 
ethoxide  in  absolute  alcoholic  solution  indicate  that  practically  no 
additive  product  is  present  in  the  boiling  solution  (compare  Claisen, 
Ber.,  1887,  20,  649).  The  results  previously  obtained  by  Vorlander 
and  Schilling  with  mixed  solutions  of  ethyl  malonate  and  sodium 
ethoxide  can  thus  only  be  explained  by  the  assumption  that  a  certain 
amount  of  ethyl  sodiomalonate  is  present  in  the  solution. 

An  absolute  alcoholic  solution  of  benzylideneacetone  is  readily 
coloured  by  sodium  methoxide  solution  3  benzyl  cyanide  and  ethyl 
phenylacetate  do  not  interfere  with  this  coloration,  whereas  ethyl 
malonate  and  ethyl  acetoacetate  prevent  the  development  of  the 
coloration  to  a  certain  extent,  owing  to  the  formation  of  sodio- 
derivatives. 

Aqueous  solutions  of  ethyl  malonate  are  electrolytes,  the  dissocia¬ 
tion  constant  A"  has  a  value  about  0*0000015 3  in  absolute  alcohol,  the 
conductivity  of  the  ester  is  no  greater  than  that  of  ethyl  benzoate  in 
the  same  solvent. 

The  presence  of  ethyl  malonate  reduces,  to  a  considerable  extent, 
the  conductivity  of  alcoholic  solutions  of  sodium  methoxide.  The  re¬ 
action  is  evidently  of  the  type  :  ethyl  malonate  +  sodium  methoxide  ^ 
ethyl  sodiomalonate  +  methyl  alcohol.  Ethyl  benzoate  has  no  effect 
on  the  conductivity  of  solutions  of  sodium  methoxide. 

The  inversion  of  Z-menthone  (Beckmann,  Abstr.,  1889,  721)  under 
the  influence  of  sodium  ethoxide  has  been  studied,  both  with  and  with¬ 
out  the  addition  of  ethyl  malonate,  by  the  aid  of  the  equation : 
dxjdt  =  E{a  -  x)  -  K\a'  +  x).  The  following  values  for  K+  K'  have 
been  obtained  :  1  mol.  sodium  ethoxide,  0*019  3  1  mol.  sodium  ethoxide 
+  1  mol.  ethyl  malonate,  0*0082  3  1  mol.  sodium  ethokide  + 

2  mols.  ethyl  malonate,  0*0050  j  1  mol.  sodium  ethoxide  +  4  mols. 
ethyl  malonate,  0*0034.  If  ethyl  sodiomalonate  itself  has  no  inverting 
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action,  it  follows,  from  the  numbers  obtained,  that  at  20°,  and  with  a 
concentration  of  0*654  gram  per  100  c.c.,  about  35  per  cent,  of  tbe 
sodio-derivative  is  converted  into  ethyl  malonate  and  sodium  ethoxide 
under  the  influence  of  the  alcohol. 

Ethyl  phenylacetate,  ethyl  benzoate,  and  sodium  acetate  do  not 
affect  the  inverting  power  of  sodium  ethoxide. 

In  order  to  compare  the  acidic  properties  of  ethyl  malonate  with 
those  of  other  feeble  acids,  experiments  have  been  made  by  taking 
100  c.c.  of  solution  containing  10  grams  of  7-menthone,  1/500  gram- 
mol.  of  sodium  ethoxide,  and  1/500  gram-mol.  of  the  acid,  and  compar¬ 
ing  the  values  obtained  for  K  +  K'.  Ethyl  malonate  and  ethyl 
aconitate  give  practically  the  same  value,  namely,  0*0055  and  0*0051. 
Ethyl  acetoacetate  gives  a  much  lower  value,  0*00017,  and  phenol  an 
intermediate  value,  0*0008.  Ethyl  cyanoacetate  gives  the  value 
0*00095,  and  acetic  acid  reduces  the  number  to  practically  nil.  Ethyl 
phenylacetate,  triphenylmethane,  benzyl  alcohol,  and  water  do  not 
affect  the  number,  indicating  that  they  do  not  react  with  the  sodium 
ethoxide.  J.  J.  S. 

Preparation  of  Teraconic  Acid.  Hans  Stobbe  ( Ber .,  1903,  36, 
197 — 199). — A  reply  to  Petkovv  (this  vol.,  i,  147).  Good  yields  of 
teraconic  acid  may  be  obtained  by  mixing  together  acetone,  b.  p. 
56 — 58°,  ethyl  succinate,  and  sodium  ethoxide  in  the  presence  of  ether 
and  leaving  the  mixture  for  several  days  in  a  freezing  mixture.  The 
mixed  sodium  salts  are  thoroughly  extracted  with  ether  and  then 
acidified  with  a  large  excess  of  30 — 50  per  cent,  sulphuric  acid,  when 
the  greater  part  of  the  teraconic  acid  separates  in  the  form  of  colour¬ 
less  needles.  The  acid  esters  mav  be  hydrolysed  with  baryta. 

J.  J.  S. 

Decomposition  of  some  Di-  and  Tri-basic  Organic  Acids. 
William  (Echsner  de  Coninck  and  Baynaud  ( Compt .  rend.,  1902, 
135,  1351 — 1352). — Malonic  acid,  when  heated  with  ethylene  glycol  or 
with  glycerol,  gives  carbon  dioxide  and  a  dilute  solution  of  acetic  acid. 
When  succinic  acid  is  heated  with  glycerol,  no  gas  is  evolved,  but  acr- 
aldehyde  and  acrylic  acid  are  produced.  Succinic  acid  and  sulphuric  acid, 
when  heated,  form  a  homogeneous  solution.  cf-Tartaric  acid  and  glycerol, 
when  heated,  give  off  large  volumes  of  carbon  dioxide  ;  at  the  same 
time,  acraldehyde  and  a  combustible  gas  which  is  not  absorbed  by 
bromine  at  the  ordinary  temperature  are  produced.  <f-Tartaric  acid 
dissolves  in  ethylene  glycol,  and  when  the  solution  is  heated  a  small 
quantity  of  carbon  dioxide  is  evolved.  With  sulphuric  acid,  it  gives 
carbon  dioxide,  carbon  monoxide,  and  methane.  Malic  acid,  when 
heated  with  glycerol,  decomposes  giving  carbon  dioxide  and  acralde¬ 
hyde  ;  with  sulphuric  acid,  it  gives  carbon  dioxide  and  a  large  quantity 
of  carbon  monoxide.  Where  the  acids  are  heated  in  a  sealed  tube, 
some  methane  is  also  produced.  When  citric  acid  is  heated  with 
glycerol,  carbon  dioxide,  a  little  carbon  monoxide,  and  methane  are 
produced.  Malonic  acid  and  sulphuric  acid,  when  heated  together, 
give  carbon  dioxide  and  acetic  acid.  J.  McC. 
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Polymerides  of  Formaldehyde.  Marcel  Descude  (Bull.  Soc. 
chim.,  1903,  [iff],  29,  87 — 89.  Compare  Abstr.,  1902,  i,  738). — Four 
specimens  of  formaldehyde  polymerides  obtained  (a)  by  polymerisation 
of  the  aldehyde  with  sulphuric  acid,  (b)  by  evaporating  to  dryness 
below  100°  a  40  per  cent,  aqueous  solution  of  the  aldehyde,  (c)  by 
similar  treatment  of  a  15  per  cent,  aqueous  solution  of  a  “soluble” 
commercial  trioxymethylene,  and  ( d )  by  purchase,  were  examined  as 
regards  solubility  in  water,  volatility,  reactivity  with  acetyl  chloride, 
and  percentage  of  carbon. 

Two  grams  of  each  of  the  specimens  a,  b,  c,  and  d  lost,  when  kept  in 
a  vacuum  over  sulphuric  acid  at  the  ordinary  temperatures,  respectively, 
0,  0’006,  0  053,  and  0-067  gram  per  day  (24  hours).  Their  solubilities 
in  water  and  reactivities  with  acetyl  chloride  increase  from  a  to  d, 
whilst  the  amount  of  carbon  contained  decreases  in  the  same  order. 
These  differences  have  also  been  observed  in  the  commercial  “trioxy- 
methylenes  ”  of  different  makers,  and  are  to  be  ascribed  not  to  the 
existence  of  hydrates  of  the  type  (CH20)n,H20,  as  suggested  by 
Losekann  (Abstr.,  1892,  423),  but  to  the  existence  of  several  physical 
modifications  of  formaldehyde  polymerides  (or  mixtures  of  these) 
analogous  to  the  red  and  yellow  mercuric  oxides  (compare  Tollens 
and  Mayer,  Abstr.,  1888,  809).  T.  A.  H. 


Ignition  of  Gun-cotton  by  means  of  Water.  Ludwig  Yanino 
(Zeit.  angew.  Chem. ,  1902,  15,  1299 — 1300). — Sodium  peroxide  can  be 
mixed  with  dry  gun-cotton  without  causing  ignition.  If  water  be  added 
to  the  mixture,  it  immediately  catches  fire.  A  solution  of  form¬ 
aldehyde  is  still  more  efficacious.  K.  J.  P.  O. 


Discrimination  between  Aminic  and  Acidic  Functions  by 
means  of  Formaldehyde.  Hugo  Schiff  (. Annalen ,  1902,  325, 
348 — 354.  Compare  Abstr.,  1902,  i,  85,  250). — The  discrimination 
between  basic  and  acid  functions  in  amino-acids  by  means  of  formalde¬ 
hyde  is  the  less  complete  the  more  dilute  the  solution.  With  the 
salts  formed  by  ammonia  or  alkylamines  with  mineral  acids,  dilution 
has  little  influence. 

Comparative  experiments  made  with  litmus  and  phenolphthalein 
show,  in  the  case  of  ammonia  and  alkylamine  salts,  results  which  often 
deviate  to  a  large  extent  accordingly  as  the  compounds  formed  after  the 
addition  of  formaldehyde  have  basic  properties  or  not.  For  example, 
ethylamine  hydrochloride  and  formaldehyde  give  a  solution  in  which  the 
whole  of  the  acid  can  be  titrated  with  potassium  hydroxide  in  the 
presence  of  phenolphthalein,  but  only  half  in  the  presence  of  litmus. 
Hydrazine  salts  behave  in  a  very  characteristic  manner  ;  when  titrated 
in  the  presence  of  litmus  with  potassium  hydroxide,  exactly  half  the 
acid  is  neutralised ;  if  now  formaldehyde  is  added,  the  other  half  of  the 
acid  can  be  titrated;  in  the  phenolphthalein,  on  the  other  hand,  con¬ 
siderably  more  than  half  the  acid  can  be  titrated  before  the  addition 
of  formaldehyde,  and  the  remainder  after  the  aldehyde  is  added.  With 
both  indicators,  the  total  titre  is  the  same.  K.  J.  P.  O. 
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Monocarbon  Derivatives.  XIV.  Action  of  Ammonia  on 
Formaldehyde.  Louis  Henry  {Bull.  Acad.  Roy.  Belg.,  1902,  11, 
721 — 729). — By  the  action  in  the  cold  of  ammonia  (1  mol.)  on  form¬ 
aldehyde  (1  mol.)  in  40  per  cent,  solution,  trihydroxytrimethylamine, 
N(CH2*OH)3,  is  formed  as  a  faintly  coloured  liquid,  of  ammoniacal 
odour  and  bitter  taste,  soluble  in  water  and  alcohol,  insoluble  in 
chloroform,  ether,  and  methyl  formate,  and  having  a  sp.  gr.  1  025  at 
17'5°.  By  the  action  of  water,  by  prolonged  desiccation,  or  by 
spontaneous  evaporation,  the  compound  passes  into  liquid  mixtures 
probably  containing  mono-,  di-,  and  tri-hydroxymethylamines,  hexa¬ 
methylenetetramine  being  finally  produced  by  condensation  of  hydroxy- 
methylamine  with  trihydroxytrimethylamine.  A  mixture  of  the  two 
latter  bases  is  formed  by  the  action  of  water  on  the  tetra-amine. 

G.  D.  L. 

Double  Salt  of  Silver  Iodide.  D.  Stromholm  {Ber.,  1903,  36, 
142 — 143). — When  half  an  equivalent  of  silver  nitrate  is  added  to  a 
solution  of  tetraethylammonium  iodide,  a  double  salt,  NEt4I,2AgI,  is 
precipitated,  which  is  of  a  pure  white  colour,  and  is  not  affected  by 
daylight.  When  heated,  it  sinters  above  215°  and  melts  at  225 — 230°, 
and  at  a  higher  temperature  decomposes,  leaving  a  residue  of  pure 
silver  iodide.  The  salt  is  only  stable  in  solution  in  the  presence  of  a 
small  excess  of  the  tetraethylammonium,  iodide,  and  is  at  once 
decomposed  by  silver  nitrate.  A.  H. 

Formaldehyde  Derivatives  of  Aliphatic  Bases.  Carl  A. 
Bischoff  and  F.  Reinfeld  {Ber  ,  1903,  36,  35 — 40). — Definite  pro¬ 
ducts  from  the  interaction  of  formaldehyde  with  trimethylenediamine 
and  with  tetramethylenediamine  could  not  be  isolated.  Pentamethyl- 
enediamine  (cadaverine)  gives,  principally,  an  insoluble,  amorphous  base , 
(CH2IN’[CH2]5’NICH2)n,  which  becomes  yellow  at  200°,  sinters  at  235°, 
and  melts  in  a  closed  tube  at  251° ;  it  is  opaque,  but  becomes  trans¬ 
parent  on  moistening  with  various  solvents,  and  on  heating  gelatinises 
and  then  dissolves.  It  is  soluble  in  dilute  mineral  acids,  and  is  so 
stable  that  when  heated  for  4  hours  with  dilute  hydrochloric  acid  or 
aqueous  sodium  hydroxide  it  does  not  lose  formaldehyde.  Unlike  the 
salts  of  cadaverine,  the  salts  of  this  base  are  poisonous. 

Formaldehyde  condenses  with  urethane  at  the  ordinary  temperature, 
giving  only  a  small  proportion  of  a  definite  product,  namely,  anhydro- 

formaldehydeurethane,  C02Et’N<\Q^2^>N*C02Et,  which  forms  large 

prisms,  melts  at  100°,  and  boils  at  186 — 190°  under  20  mm.  pressure. 

W.  A.  D. 

Synthesis  of  d-Glucosamine.  Emil  Fischer  and  Hermann 
Leuchs  {Ber.,  1903,  36,  24- — 29).— d -Arabinosimine,  obtained  by  the 
addition  of  ammonia  to  ci-ara  binose,  is  converted  by  hydrogen  cyanide 
into  cZ-glucosamic  acid  (compare  this  vol.,  i,  12),  identical  with  the 
natural  product  in  solubility  and  specific  rotatory  power.  On  reducing 
the  hydrochloride  of  the  derived  lactone  with  sodium  amalgam,  cf-glucos- 
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amine  is  formed,  and  can  be  isolated  in  the  form  of  its  phenylcarbimide 
derivative  (Steudel,  Abstr.,  1902,  i,  399). 

These  facts  indicate  that  the  configuration  of  ^-glucosamine  is  that  of 
dextrose  or  d-mannose,  in  which  the  a-hydroxyl  is  replaced  by  amido- 
gen,  the  stereochemical  position  of  this  group  being  still  undetermined. 

W.  A.  D. 

Ethyl  /3-Aminocrotonate  and  Nitrous  Acid.  Hans  Euler 
( Ber .,  1903,  36,  388 — 392). — Ethyl  /3-aminocrotonate, 
CH3-C(NH2):CH-C02Et, 

can  be  estimated  in  presence  of  ethyl  acetoacetate  by  a  method  similar 
to  the  thiocyanate  method  of  estimating  silver  ;  a  standard  ferric 
solution  is  run  in  from  a  burette  until  the  whole  of  the  amino-ester  is  de¬ 
composed,  the  iron  hydroxide  produced  being  precipitated  in  a  flocculent 
form  ;  after  this,  the  violet  ferric  salt  of  ethyl  acetoacetate  begins  to 
separate,  and  the  solution  becomes  colloidal  and  turbid.  Using  this 
method,  it  was  found  that,  when  dissolved  in  water,  the  amino-ester  is 
decomposed  to  the  extent  of  50  per  cent,  in  60  hours,  but  that  acids, 
including  acetic  acid,  cause  an  immediate  and  quantitative  decom¬ 
position.  This  decomposition  is  also  brought  about  by  nitrous  acid, 
the  products  being  ammonium  nitrite  (or  nitrogen)  and  ethyl  aceto¬ 
acetate  or  its  isonitroso-derivative  (compare  Collie,  Abstr.,  1885,  373). 

T.  M.  L. 

/3-y-Diaminoadipic  Acid  and  a  New  Method  of  Preparing 
y-Amino-acids.  Wilhelm  Kohl  (Ber.,  1903,  30, 172 — 174). — When 
muconic  acid  is  heated  with  concentrated  ammonia  at  135 — 140°,  the 
double  lactam  of  /8y-diaminoadipie  acid  is  formed;  this  substance, 
which  has  recently  been  prepared  by  Traube  (this  vol.,  i,  76),  melts  at 
275°  and  forms  a  hydrochloride  which  crystallises  with  H20.  A  far 
better  yield  of  /3y-diaminoadipic  acid  is  obtained  by  heating  mucon- 
amide  (Ruhemann,  Trans.,  1890,  57,  372)  with  concentrated  ammonia 
at  150°  for  5  hours. 

y-Amino-acids  can  be  obtained  from  the  amides  of  A^b-unsaturated 
acids.  Thus  the  amide  of  phenylisocrotonic  acid  yields  y-amino- 
phenylbutyric  acid.  Phenylisocrotonamide,  prepared  by  shaking  the 
corresponding  ester  with  concentrated  ammonia,  crystallises  in  leaflets 
melting  at  130°;  when  the  amide  is  heated  under  pressure  at  160°, 
y-aminophenylbutyric  acid  is  obtained,  and  crystallises  in  scales  melt¬ 
ing  and  decomposing  at  216°;  it  yields  a  hydrochloride  crystallising  in 
prisms  melting  and  decomposing  at  180°.  Together  with  the  amino- 
acid,  a  substance  is  obtained  which  crystallises  in  flattened  needles 
melting  at  91°,  and  is  probably  the  lactam.  K.  J.  P.  O. 

Ammonium  Salts  as  the  Simplest  Ammonio-metallie  Com¬ 
pounds.  Alfred  Werner  (Ber.,  1903,  36,  147 — 159.  Compare 
Abstr.,  1893,  ii,  379;  1902,  ii,  554). — Ammonio-metallie  compounds 
may  be  regarded  as  being  formed  from  ammonia  and  metallic  salts  just 
as  ammonium  chloride  is  produced  from  ammonia  and  hydrochloric  acid. 
In  view  of  this  analogy,  the  ammonium  salts  are  regarded  as  of  the 
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formula  (NH3...H)X,  in  which  one  of  the  hydrogen  atoms  is 
differentiated  from  the  others.  The  same  analogy  renders  it  probable 
that  acids  should  be  capable  of  combining  with  more  than  one 
molecule  of  ammonia  or  an  amine,  and  in  fact  many  instances  of  this 
are  known  both  as  regards  ammonia  itself,  the  acid  amides,  and  other 
derivatives,  a  large  number  of  examples  being  adduced.  According  to 
this  view,  the  chemical  activity  of  the  hydroxyl  group  of  a  quaternary 
ammonium  hydroxide  is  conditioned  solely  by  the  special  group  with 
which  it  is  associated,  whereas  in  the  corresponding  carbon  compounds 
of  the  type  R3C*OH,  the  chemical  activity  of  the  hydroxyl  is  influenced 
by  each  of  the  other  three  groups  combined  with  the  same  carbon 
atom  (Baeyer  and  Villiger). 

Formamide  yields  a  hydrochloride  which,  however,  has  a  complex 
composition.  It  also  yields  a  platinichloride ,  (HCO’NH^H^PtClg, 
which  crystallises  in  yellow  needles.  Formamide  hydrobromide  is  a 
crystalline  mass  which  probably  has  the  composition  (H(JO,NH2)3,2HBr. 
Acetamide  hydrobromide ,  (Nfi2Ae)2,HBr,  forms  colourless  needles, 
whilst  the  hydriodide,  (NH2Ac)2,HI,  crystallises  in  small,  pale  yellow 
needles.  Propionamide  hydrobromide  has  the  normal  composition 
CH3*CH2*CO*NH2,HBr,  and  forms  small  needles. 

Phthalimidine  hydrochloride ,  CgH7ON,HCI,  is  precipitated  by 
hydrogen  chloride.  The  hydrobromide,  CgH7ON,HBr,  is  a  colourless 
substance  and  unites  with  bromine  to  form  a  perbromide.  Phthal¬ 
imidine  hydroperbromide,  (CgH7ON)2,HBr,Br2,  is  formed  at  once  when 
an  aqueous  solution  of  phthalimidine  hydrobromide  is  treated  with 
bromine,  and  is  identical  with  the  substance  prepared  by  Graebe  by 
the  action  of  bromine  on  phthalimidine  dissolved  in  chloroform,  and 
regarded  by  him  as  a  simple  additive  compound  (C8H4ON)2Br3  (Abstr., 
1889,  140).  The  hydroperiodide  cannot  be  obtained  by  tbe  action  of 
iodine  alone,  but  is  formed  when  hydriodic  acid  is  also  present,  and 
crystallises  in  lustrous  plates  possessing  a  green  lustre. 

Methylphthalimidine  hydroperbromide,  (CgH6ONMe)2,HBr,Br2,  is  pre¬ 
pared  in  a  similar  manner  and  is  identical  with  the  bromination 
product  obtained  by  Graebe  and  Pictet  (Abstr.,  1889,  141).  The 
corresponding  hydroperiodide  forms  black-green  crystals. 

The  constitution  of  betaine  (Willstatter,  Per.,  1902,35, 2758)  according 

to  this  theory  would  be  I  />,  in  which  the  msthyl  group 

v/  -tig*  1YL02  •  • » ivie  j 

is  united  indirectly  with  the  oxygen  atom  by  a  principal  valency  of  its 
carbon  atom,  and  directly  with  the  nitrogen  atom  by  a  supplementary 
valency.  A.  H. 

The  Beckmann  Rearrangement.  II.  Julius  Stieglitz  ( Amer . 
Chem.  J 1903,  29,  49 — 68.  Compare  Abstr.,  1897,  i,  43). — It  has  been 
shown  previously  that  if  the  hydrogen  atom  of  the  group  -CONHBr 
in  the  acid  bromoamides  is  replaced  by  an  alkyl  group,  the  tendency 
to  undergo  the  Beckmann  rearrangement  is  suppressed.  Similarly, 
acetylamylchloroamine  (Stieglitz  and  Slosson,  Abstr.,  1901,  i,  462) 
and  the  chloroimino-ethers,  R’C(NCl)’OIt',  do  not  suffer  the  molecular 
transformation. 


236 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


With  H.  H.  Higbee.] — Oxime  derivatives  in  which  the  possibility 
of  splitting  off  water  from  a  trivalent  nitrogen  atom  is  excluded, 
refuse  to  undergo  the  rearrangement  when  treated  with  dehydrating 
agents  ;  thus,  under  such  conditions,  /3-benzoyl-/2-phenylhydroxylamine 
yields  no  trace  of  diphenylamine. 

[With  Bernhard  C.  Hesse.] — It  was  thought  possible  that  the 
transformation  of  acetylbromoamide,  for  example,  may  take  place  in 

the  following  manner:  CH3*CO‘NHBr  +  2K0H  — *■  CH3*CONH  + 
KBr  +  KOH — *  OK,CO,NH,CH3  +  KBr.  If  this  were  the  case,  the 
rearrangement  of  trimethylacetylbromoamide  would  result  in  the 
formation  of  a  four-membered  ring  and  the  ultimate  production 
of  tsobutylamine ;  the  final  product  was  found,  however,  to  be 
Zer.-butylamine,  and  the  possibility  of  intermediate  unstable  cyclic 
compounds  is  thus  excluded. 

The  interpretations  of  the  Beckmann  rearrangement  offered  by 
Hoogewerff  and  van  Dorp,  Hantzseh,  Beckmann,  Freundler,  and  Nef 
are  discussed  in  turn  and  shown  not  to  be  in  agreement  with  all  the 
facts  established  in  connection  with  the  reaction,  whilst  all  the  most 
important  results  of  the  investigation  of  the  reaction  from  the  point 
of  view  of  the  constitution  of  the  substances  involved  agree  best  with 
the  explanation  previously  suggested  by  the  author.  E.  G. 


Nitrogen  and  Sulphur  Derivatives  of  Carbon  Disulphide. 
VIII.  Dithiocarbamic  Esters  Derived  from  Ammonia. 
Marcel  Delepine  {Bull.  Soc.  chim.,  1903,  [iii],  29,  48 — 53.  Compare 
Abstr.,  1902,  i,  271,  595,  597,  702,  and  Braun,  this  vol.,  13).— The 
author  has  prepared  a  series  of  dithiocarbamic  esters  of  the  type 
NH2"CS2R  by  the  action  of  alkyl  haloids  on  ammonium  dithio- 
carbamate.  The  esters  crystallise  well,  are  readily  soluble  in  organic 
solvents,  and  slightly  so  in  water.  By  alkali  hydroxides  in  alcohol, 
they  are  converted  into  the  corresponding  mercaptans  and  alkali 
thiocyanates,  and  by  acid  chlorides  or  anhydrides  into  monoacyl 
derivatives  identical  with  those  [aeyldithiourethanes]  obtained  by 
Wheeler  and  Merriam  by  the  condensation  of  thioacetic  acid  with 
thiocyanoacetic  esters  (Abstr.,  1901,  i,  514).  The  addition  of  iodine 
to  solutions  of  these  acyl  derivatives  in  solutions  of  the  alkali  hydr¬ 
oxides  leads  to  the  precipitation  of  disulphides,  thus  with  methyl  acetyl- 
dithiocarbamate,  NHAc'CS’SMe,  the  disulphide,  S2[C(SMe)IN Ac]2, 
is  precipitated,  this  substance  being  reconverted  by  hydriodic*  acid 
into  the  acetyldithiocarbamate.  This  reaction,  together  with  the 
solubility  in  solutions  of  the  alkali  hydroxides  and  non-reactivity  with 
nitrous  acid,  leads  to  the  representation  of  the  acyl  dithiourethanes  by 
the  formula  R'CO*N!C(SR)*SH  in  place  of  that  given  previously. 

p -Nitrobenzyl  dithiocarbamate,  NH2*CS,S*CII2,C6H4,N02,  is  the 
only  new  ester  described  ;  it  crystallises  in  small  prisms  and  melts  at 
135°. 

When  ammonium  dithiocarbamate  is  mixed  with  ethyl  chloroacetate, 
a  substance  is  formed  having  the  formula  NH2-CS*S’CH2*C02Et,  which 
crystallises  in  prisms,  and  when  warmed  in  water  or  alcohol  passes  into 
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Qg _ NH 

therhodanic  acid,  S<^  .  L  ,  previously  obtained,  without  the  inter- 

CH.2  *  O  O 

vention  of  the  intermediate  substance,  by  Miolati  (Abstr.,  1891,  943). 

T.  A.  H. 


Nitrogen  and  Sulphur  Derivatives  of  Carbon  Disulphide. 
IX.  Iminodithiocarbonic  Esters.  Marcel  Del£;pine  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  53 — 58.  Compare  Abstr.,  1902,  i,  597,  and  702). 
— When  dithiocarbamic  esters  of  the  type  NH2*CS‘SR  (compare 
preceding  abstract)  are  treated  with  alkyl  iodides  in  appropriate 
solvents,  the  hydriodides  of  the  corresponding  iminodithiocarbonic 
esters,  NHIC(SR'),SR,HI,  are  precipitated.  These  salts  are  crystal¬ 
line,  have  indefinite  melting  points,  and  are  soluble  in  water,  but  less 
so  in  organic  solvents  ;  the  hydrogen  iodide  may  be  directly  titrated 
in  presence  of  phenolphthalein. 

Methyl  iminodithiocarbonate  hydriodide,  NHIC(SMe)2,HI,  forms 
colourless  prisms,  melts  at  about  130°,  and  decomposes  at  140°.  Ethyl 
iminodithiocarbonate  hydriodide  is  crystalline,  melts  between  80°  and 
90°,  and  decomposes  between  130°  and  140°;  benzyl  methyl  diihio- 
carbonate  hydriodide ,  SMe*C(NH),S*C7H7,HI,  forms  small,  colourless, 
oblong  plates  and  decomposes  at  140°. 

From  the  foregoing  salts,  acetic  anhydride  liberates  1  mol.  of 
methyl,  ethyl,  or  benzyl  iodide  respectively,  with  the  formation 
of  acetyl  dithiourethanes.  Water,  at  100°,  converts  the  hydriodides 
into  the  corresponding  dialkyl  dithiocarbonates  and  ammonium 
iodide. 

The  free  esters  are  obtained  by  the  interaction  of  ammonia  or 
alkali  hydroxides  with  the  salts ;  they  are  colourless  oils,  which 
decompose,  especially  when  warmed,  into  the  corresponding  alkyl 
thiocyanates  or  their  polymerides  and  mercaptans.  When  left  in 
contact  with  alkali  hydroxides,  they  are  converted  into  alkyl  disul¬ 
phides.  Dissolved  in  dilute  hydrochloric  acid  and  treated  with  sodium 
nitrite,  the  esters  produce  blue  solutions,  from  which  ether  extracts 
unstable,  crystalline,  blue  nitroso-derivatives. 

The  picrates  of  the  esters,  on  addition  of  ammonia  or  alkali  hydr¬ 
oxides,  give  an  intense  red  colour  due  to  the  formation  of  an  ?sopur- 
purate.  T.  A.  H. 

Nitrogen  and  Sulphur  Derivatives  of  Carbon  Disulphide. 
Marcel  Del^pine  ( BulLSoc .  chim.,  1903,  [iii],  29,  59 — 60). — W-Sub- 
stituted  iminodithiocarbonic  esters,  NR.’C(SR'),SR",  when  warmed  with 
dilute  hydrochloric  acid,  are  converted  into  the  corresponding  dithio- 
carbonic  esters  and  alkylamines  thus :  methyl  ethyliminodithiocar- 
bonate,  EtNIC(SMe)2,  furnishes  methyl  thiocarbonate  and  ethylamine 
(compare  Abstr.,  1897,  i,  456).  Methyl  N -acetylmethyldithio carbamate, 
NMeAc'CS’SMe,  prepared  by  acetylating  methyl  W-methyldithio- 
carbamate  (Abstr.,  1902,  i,  702),  is  a  yellow  liquid  which  distils 
between  156°  and  158°  under  32  mm.  pressure.  Benzyl  l$-acetylmethyl- 
dithiocarbamate,  NMeAc*CS'S,C7H7,  prepared  in  a  similar  manner, 
crystallises  in  yellow  needles  and  melts  at  80°.  T.  A.  H. 
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Action  of  Carbon  Monoxide  on  Potassium  Ferrieyanide 
in  Solution.  Joseph  A.  Muller  {Bull.  Soc.  chim.,  1903,  [iii],  29, 
24 — 27). — 'When  an  aqueous  solution  of  potassium  ferrieyanide  is 
heated  at  130°  with  carbon  monoxide  in  sealed  tubes,  the  reactions 
represented  by  the  following  equations  take  place  simultaneously  :  (a) 
6K3Fe(CN)6  +  7CO  +  15H20  =  6K3FeCO(CN)5  +  4NH4HC02  + 
2NH4H003  +  C02 ;  (b)  7K3Fe(CN)s  +  3CO  +  15H20  = 

5K4Fe(CN)6  +  KFeFe(CN)6  +  6NH4HC02  +  3002.  Quantitative 
experiments  show  that  the  first  is  the  principal  reaction,  potassium 
carbonyl  ferrocyanide  being  produced  to  the  extent  of  81 — 94  per 
cent,  of  the  ferrieyanide  employed. 

The  substance  of  the  composition  KFeFe(CN)6,  which  is  that  of 
potassium  ferrocyanide  in  which  three  atoms  of  potassium  have  been 
replaced  by  one  atom  of  u  ferric  ”  iron,  is  produced  in  minute  quanti¬ 
ties  ;  it  is  a  greenish  powder  which  dissolves  in  hydrochloric  acid ;  on 
addition  of  water  to  this  solution,  Prussian  blue  is  precipitated. 

In  the  absence  of  water,  carbon  monoxide  has  no  action  on  either 
potassium  ferrocyanide  or  ferrieyanide.  T.  A.  H. 

Action  of  Carbon  Monoxide  on  Potassium  Mangano-, 
Cobalti-,  Chromi-,  and  Platino-cyanides.  Joseph  A.  Muller 
{Bull.  Soc.  chim.,  1903,  [iii],  29,  27 — 31.  Compaie  preceding 
abstract). — When  aqueous  solutions  of  these  salts  are  heated  with 
carbon  monoxide  at  130°  in  sealed  tubes,  there  is  a  slight  absorption 
of  the  gas  in  the  case  of  potassium  manganocyanide,  due  possibly  to 
the  formation  of  potassium  carbonylmanganocyanide,  but  more 
probably  to  the  alkalinity  of  the  reacting  liquid,  whilst  no  absorption 
occurs  with  the  remaining  salts. 

Potassium  platinocyanide  and  potassium  cobalticyanide  are  practi¬ 
cally  unchanged  by  this  treatment :  the  less  stable  manganocyanide 
is  converted  into  potassium  manganese  manganocyanide, 

K2MnMn(CN)6, 

whilst  the  chromicyanide  is  entirely  decomposed  with  the  production 
of  chromium  sesquioxide,  formic  and  hydrocyanic  acids,  and  ammonia. 
The  reactions  of  these  double  cyanides  with  various  metallic  salts  are 
tabulated  in  the  original.  T.  A.  H. 

Platophosphineammine  Compounds.  Peter  Klason  and  J. 
Wanselin  {J.pr.  Chem.,  1903,  [ii],  67,  41 — 44.  Compare  this  vol.,i, 
229). — The  action  of  triethylphosphine  on  potassium  platinichlox*ide 
leads  to  the  formation  of  two  isomerides  (Cahours  and  Gal),  of  which 
the  white,  stable  compound  is  /3-platotriethylphosphine  chloride, 
Pt(PEt3Cl)2,  and  the  yellow,  unstable  product  is  a-platotriethyl- 
phosphine  chloride,  PEt3!Pt(PEt3Cl)Cl.  The  /3-isomeride  dissolves 
easily  in  aqueous  ammonia  j  with  dry  ammonia,  it  forms  ylatoammine- 
triethylphosphine  chloride ,  Pt(NH3)2(PEt3Cl)2,  which  easily  loses 
ammonia.  With  phenyl  mercaptan  in  ammoniacal  solution,  the 
/3-compound  yields  platotriethylphosphine  phenylmercaptide, 

Pt(PEt3’SPh)2, 

which  crystallises  in  small,  yellowish  needles. 

Platotriethylphosphineammine  chloride,  Pt(PEt3)2(NH3Cl)2,  formed 
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when  triethyl  phosphine  and  platoammine  chloride  are  shaken 
together  in  chloroform  solution,  is  a  white  precipitate ;  it  yields  a  red, 
crystalline  precipitate  with  potassium  platinichloride,  and  platotriethyl- 
phosphine  phenyl mercaptide  when  treated  with  phenyl  mercaptan. 

G.  Y. 


Cyclic  Compounds.  Some  Derivatives  of  cycfoHeptane, 
Suberane,  Disuberyl,  and  Ethylsuberane.  Wladimir  B. 
Markownikoff  (J.  Russ.  Phys.  Chem.  Roc.,  1902,  34,  904 — 916). — A 
new  method  is  given  for  the  preparation  of  suberol  from  suberone,  the 
reduction  of  which  is  effected  by  means  of  sodium  in  ethereal  alcoholic 
solution  in  presence  of  potassium  hydroxide  solution.  New  methods 
are  also  given  for  obtaining  suberyl  bromide  and  suberane. 

Disuberyl  ter  .-glycol, 


ch2-ch2-ch2  ch2.ch2-ch2 

CH2-CH2*CH2->C(0  )C(0 

formed  during  the  reduction  of  suberone,  gives  aggregates  of  flat 
needles  melting  at  75 — 76°,  whilst  if  the  melted  mass  is  allowed  to 
solidify  its  melting  point  then  rises  to  79 — 80°;  the  crystals  become 
strongly  electrified  when  crushed.  The  pinacone  has  the  normal 
molecular  weight  determined  cryoseopically  in  benzene. 

On  treating  suberyl  bromide  with  alcoholic  potassium  hydroxide, 
two  products  are  obtained  :  (1)  an  ether  of  the  composition  C7Hn*OEt, 
which  is  a  pleasant-smelling  liquid  boiling  at  173 — 175°,  and  (2) 
/  CH2-CH2 - 0. 

suberene  (suberoterpene),  which  is  a  viscous  liquid 

boiling  at  120 — 121°  and  readily  oxidising  in  the  air. 

[With  L.  Jacob.] — Disuberyl, 

CHo’OHo'CHov _ _  A!H0-CBvCH0 


ch2-ch2-ch2 


>CH-CH< 


CH2-CH2-CH2’ 


obtained  by  the  action  of  sodium  on  suberyl  bromide  in  ethereal  solu¬ 
tion,  is  a  colourless,  viscous  liquid  boiling  at  290 — 291°  under  728  mm. 
pressure;  it  has  a  sp.  gr.  0  9195  at  0°/0°  and  0*9069  at  20°/0°;  with 
bromine  in  presence  of  aluminium  bromide,  it  yields,  among  other 
products,  pentabromotoluene. 

Ethylsuberane  (ethylcj'cfoheptaue),  C7H13Et,  obtained  by  the  inter¬ 
action  of  zinc  ethyl  and  suberyl  bromide,  is  a  faintly-smelling,  mobile, 
colourless  liquid,  which  boils  at  163 — 163  '5°  under  740  mm.  pressure 
and  has  the  sp.  gr.  0*8299  at  0°/0°,  and  0*8152  at  20°/0°.  Oxidation 
with  concentrated  nitric  acid  yields  mainly  pimelic  acid.  T.  H.  P, 


Does  Suberane  occur  in  Naphtha  ?  Wladimir  B.  Markow¬ 
nikoff  (J.  Russ.  Phys.  Chem.  Roc.,  1902,  34,  917 — 918). — By  treating 
various  fractions  of  Caucasian  naphtha  with  concentrated  nitric  acid, 
certain  mixtures  of  hydrocarbons  are  obtained,  the  analyses  and 
sp.  gr.  of  which  indicate  that  they  contain  suberane  (cycfoheptane). 

T.  H.  P. 

Auto  oxidation  of  some  Goal-tar  Hydrocarbons.  Max  Weger 
(Per.,  1903,  36,  309 — 313). — The  reaction  given  by  hydrocarbons  with 
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sulphuric  acid  is  used  in  the  coal-tar  industry  as  a  criterion  of  purity, 
the  pure  hydrocarbon  showing  no  coloration  at  the  ordinary  tempera¬ 
ture.  As  it  has  been  found  that  hydrocarbons  originally  pure  show 
this  reaction  after  being  kept,  the  changes  which  cause  this  effect 
have  been  investigated.  Hydrindene,  coal-tar  cumene  (a  mixture  of 
the  three  trimethylbenzenes),  and  tetrahydronaphthalene  were  used  in 
the  experiments.  Specimens  of  the  hydrocarbons  were  kept  for  15 
months  exposed  to  the  air  and  to  light;  others  were  exposed  to 
the  air,  but  in  darkness ;  other  specimens  were  sealed  up  and  kept, 
some  exposed  to  light,  and  some  in  darkness,  for  the  same  period.  It 
was  found  that  all  specimens  to  which  the  air  had  access  gave  a 
strong  reaction  with  sulphuric  acid,  but  exposure  to  light  had  greatly 
assisted  the  change ;  analysis  of  the  specimens  showed  that  from  7  to 
9 ‘4  per  cent,  of  oxygen  was  absorbed  under  the  influence  of  light,  but 
only  from  0-2  to  09  per  cent,  when  kept  in  darkness ;  all  specimens 
were  acid,  but  the  amount  of  acid  found  by  titration  in  the  presence 
of  phenolphthalein  was  not  sufficient  to  account  for  the  oxygen 
present ;  there  was  little  difference  between  the  different  hydrocarbons, 
but  tetrahydronaphthalene  had  somewhat  the  larger  quantity  of 
oxygen.  Those  specimens  which  were  sealed  up,  whether  exposed  to 
light  or  in  darkness,  were  practically  unchanged.  K.  J.  P.  0. 

Cinnamylidene  Chloride.  Ernest  Charon  and  Edgar  Dugoujon 
(Compt.  rend.,  1903,  136,  94 — 96). — In  order  to  demonstrate  the 
effect  of  an  adjacent  double  linking  on  the  characters  of  an  alkyl 
chloride  (compare  Charon,  Abstr.,  1899,  i,  469),  cinnamylidene  chloride, 
CHPhiCH’CHClg,  which  Cahours  ( Annalen ,  1847,  70,  42)  failed  to 
obtain  by  the  action  of  phosphoric  chloride  on  cinnamaldehyde,  has 
been  prepared  by  adding  cinnamaldehyde  drop  by  drop  to  phos¬ 
phoric  chloride,  and  either  distilling  the  product  under  reduced 
pressure,  when  the  chloride  passes  over  last  mixed  with  a  little 
cinnamaldehyde,  or  by  extracting  the  product  with  ether,  treating 
the  solution  successively  with  sodium  carbonate  and  calcium  chloride, 
and  then  evaporating  the  solvent ;  from  the  oily  residue,  crystals 
begin  to  separate,  which  are  then  placed  on  porous  plates.  The 
compound  forms  white,  nacreous  scales  melting  at  54°  and  boiling 
at  142 — 143°  under  30  mm.  pressure,  reacts  with  water  with  the 
energy  of  an  acid  chloride,  yielding  cinnamaldehyde,  and  decom¬ 
poses  rapidly  in  the  air,  forming  cinnamaldehyde,  which  is  then 
oxidised  to  cinnamic  acid.  That  the  instability  is  due  to  the  presence  of 
the  double  linking  is  shown  by  the  fact  that  the  additive  chlorine  and 
bromine  products  are  quite  stable.  Tetrachlorophenylpropane, 
CHClPh*  CH  Cl*  CHG12, 

crystallises  in  prisms  melting  at  66°;  dichlorodibromophenylpropane, 
CHBrPh'CHBr’CHClg,  crystallises  in  slender  needles  melting  at  127°. 

K.  J.  P.  0. 

Crystallography  of  some  Organic  Compounds.  F.  M.  Jaeger 
( Jdhrb .  Min.,  1903,  i,  1 — 28). — Detailed  crystallographic  and  optical 
determinations  are  given  for  the  following  substances  : — 1  :  3  :  4  : 5-tri- 
bromotoluene,  tetragonal  [a  :  c  =  1 :0'3920].  1:2:4:  5-Tribromotoluene, 
monoclinic  [a  :  b  :  c  =  0*9891  : 1  :  0-3555  ;  £  =  58°30'22"].  2  :  4  :  6-Tri- 
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chloro-3-nitrobenzoic  acid,  monoclinic  [a  :  b  :  c  =  1  '8710  : 1  :  ? ;  fi  =  75°8'j, 
or,  when  crystallised  with  1  mol.  chloroform,  monoclinic  [a  :  b  :  c  = 
0-6540  : 1  :  0’3333  ;  (3  =  76°5'30'/J.  2:4:  6-Trichloro-3-nitrobenzamide, 

monoclinic  [a  :  b  :  c  =  1  -5933  : 1  :  1  -0023  ;  (3  =  65°2'10,/].  The  corre¬ 
sponding  methylamide,  monoclinic  [a  :  b  :  c=  T1295  :  1  :  0*7112  ;  (3  = 
74°15,46/,J ;  the  methy Ini troamide, monoclinic  [« :b: c  =  0-3010 : 1:0-3937; 
/3  =  85°28'44"J;  the  dimethylamide,  monoclinic  [a:  b  :c  =  1-1164:1:1*1171; 
/3  =  50°5'25|"].  Methyl  ^-chlorobenzoate,  monoclinic  [ a:b:c  — 
1-8626:1:3*4260  ;  /3  =  64°17,54"].  Methyl />-bromobenzoate,  rhombic 
[a  :  b  :  c=  1  '3967  :  1  :  0-4201].  Ethyl  p-methoxycinnamate,  monoclinic 
\a:b:c—  1*3749  : 1 :  1*0877;  ^S  =  86°26'].  L.  J.  S. 

Methylethenylbenzene  Dibromide.  [a/l-Dibromoisopropyl- 
benzene.]  Marc  Tiffeneau  (Compt.  rend.,  1902,  135,  1346 — 1348). — 
a/3-Dibromoisopropylbenzene,  CMePhBr*CH2Br,  when  treated  with 
alcoholic  potassium  hydroxide,  loses  a  molecule  of  hydrogen  bromide 
and  gives  the  compound  C9H9Br.  When  oxidised  with  potassium 
permanganate,  this  monobromo-compound  gives  acetophenone,  but  no 
bromoacetophenone,  and  behaves  towards  magnesium  and  sodium  as 
does  /?-bromostyrene ;  it  must  therefore  be  fi-bromo-a-methylstyrene, 
CMePhICHBr.  It  is  a  liquid  which  boils  at  105 — 106°  under 
9  mm.  and  at  225 — 228°  under  atmospheric  pressure,  and  has  a  sp.  gr. 
1-366  at  0°.  When  fused  with  potassium  hydroxide  at  180°,  it  loses 
a  molecule  of  hydrogen  bromide  and  is  transformed  into  phenylallylene, 
CPhiCMe,  which  boils  at  181 — 185°. 

By  the  action  of  magnesium  on  /?-bromostyrene,  three  products  are 
obtained  :  (1)  a  magnesium  compound,  CHPhiCH'MgBr  ;  (2)  aS-di- 
phenylbutadiene  (m.  p.  149°),  obtained  by  withdrawing  2  atoms  of 
bromine  from  2  mols.  of  /3-bromostyrene ;  and  (3)  a  mixture  of 
phenylacetylene  and  styrene  (2CHPhICHBr  +  Mg  =  CPh:CH  + 
CHPhICH2  +  MgBr2)  due  to  elimination  of  hydrogen  bromide.  The 
phenylacetylene  acts  on  the  magnesium  compound  to  form  styrene 
and  a  second  magnesium  compound,  CPhiOMgBr.  By  the  action  of 
water  on  the  reaction  mixture,  phenylacetylene  and  styrene  are 
formed,  but  if  the  magnesium  compounds  are  first  decomposed  with 
carbon  dioxide,  phenylpropiolic  and  cinnamic  acids  are  obtained. 

Sodium  removes  hydrogen  bromide  from  /1-bromostyrene  and 
sodium  phenylacetylene  is  formed.  Sodium  and  magnesium  react 
in  a  similar  manner  on  the  bromides  OHPhBr*OH2Br  and 
CPhBr:CH2. 

By  the  action  of  magnesium  on  /3-bromo-a-methylstyrene,  there  are 
formed  :  (1)  a  magnesium  compound,  CMePhlCH’JVlgBr,  (2)  /3e-di- 
phenyl-A2,4-hexadiene  of  melting  point  138°,  and  (3)  a  mixture  of  the 
hydrocarbons  CQH8  and  O9H10.  The  hydrocarbon  C9Hg  is  not  a  true 
acetylenic  hydrocarbon,  because  it  does  not  react  with  the  magnes¬ 
ium  compound  first  produced  to  give  a  magnesium  acetylide.  The 
only  substance  formed  on  which  carbon  dioxide  can  react  is 
OMePhlCH*MgBr,  and  from  it  two  non-acetylenic  acids  are  formed 
which  melt  at  80°  and  130°  respectively:  these  are  probably  the  two 
stereoisomeric  /3-methylcinnamic  acids.  J,  McO 
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Aromatic  Propylene  Derivatives.  Carl  Hell  and  Hermann 
Bauer  ( Ber .,  1903,  36,  204 — 208.  Compare  Hell  and  Portmann,  Abstr., 
1896,  i,  357  ;  Hell  and  Hollenberg,  ibid.,  354). — Allylbenzene,  prepared 
by  G-rignard’s  method  (Abstr.,  1900,  i,  382),  yields  a  dibromide  melt¬ 
ing  at  66°.  An  alcoholic  solution  of  sodium  ethoxide  reacts  with  the 
dibromide  yielding  j3- bromoallylbenzene ,  which  distils  at  109 — 110° 
under  20  mm.  pressure,  has  a  sp.  gr.  1'35  at  20°,  and  a  characteristic 
odour.  Prolonged  treatment  with  excess  of  sodium  ethoxide  does  not 
decompose  it.  J.  J.  S. 

Experiments  on  the  Reduction  of  Nitrobenzene.  Wilhelm 
H.  Gintl  (Ze.it.  angew.  Chem.,  1902,  15,  1329 — 1336). — It  has  been 
observed  by  Storeh  that  benzidine  is  formed  when  nitrobenzene  is 
reduced  by  zinc  dust  in  the  presence  of  hydrochloric  acid.  A  systematic 
investigation  of  the  conditions  under  which  benzidine  is  produced 
has  shown  that  metals  reduce  nitrobenzene  in  acid  solution  primarily 
to  phenylhydroxylamine,  which  then  may  change  in  two  directions,  one 
generally  predominating  according  to  the  conditions.  Either  the 
phenylhydroxylamine  gives  azobenzene,  which  is  then  reduced  to 
hydrazobenzene,  the  latter  being  transformed  into  benzidine,  or  the 
hydroxylamine  is  reduced  directly  to  aniline.  K.  J.  P.  O. 

Nitration  of  Benzyl  Chloride.  Frederick  J.  Alway  (J.  Amer. 
Chem.  Soc.,  1902,24,  1060 — 1063). — To  determine  the  conditions  under 
which  the  maximum  yield  of  j»-nitrobenzyl  chloride  is  obtained,  various 
methods  of  nitration  were  tried,  with  the  result  that  even  under  the 
most  favourable  conditions,  namely,  with  fuming  nitric  acid,  much  con¬ 
centrated  sulphuric  acid,  and  a  temperature  below  —  5°,  the  yield  was 
only  50  per  cent,  of  that  calculated.  The  oily  by-product  formed  is 
shown  to  consist  of  nitrobenzyl  chlorides,  in  some  cases  mixed  with 
dinitrobenzyl  chloride.  E.  F.  A. 

Disulphones.  XII.  Mixed  Disulphones.  Theodor  Posner 
[with  Robert  Hazard]  {Ber.,  1903,  30,  296 — 304.  Compare  Abstr., 
1899,  i,  604  ;  1900,  i,  5,  16;  1901,  i,  14,  88,  474,  703;  1902,  i,  82, 
220,  296,  622). — Aldehydes  and  a-keto-acids  combine  directly  with 
mercaptans  to  yield  additive  compounds  of  the  type  R’CH(OH)*SEt, 
which  then  react  with  a  further  quantity  of  mercaptan  under  the 
influence  of  condensing  reagents  (such  as  dry  hydrogen  chloride), 
yielding  mercaptals  of  the  type  R*CH(SEt)2,  which  can  then  be 
oxidised  to  disulphones.  When  a  different  mercaptan  is  employed  in 
the  second  reaction,  mixed  mercaptals  of  the  type  R*CH(SEt)’SMe  are 
obtained,  although  in  many  cases  the  yields  are  not  good  owing  to 
the  production  of  the  simple  mercaptals. 

Ketones  do  not  form  additive  compounds  with  mercaptans,  but 
in  the  presence  of  condensing  agents  react  with  the  mercaptans 
yielding  mercaptals.  Even  when  a  mixture  of  two  mercaptans  is 
employed,  the  product  consists  of  the  two  simple  mercaptals. 

Diamylsulphonemethane  (formaldehydediamylsul phone), 
CH2(S02*C5Hu)2, 

forms  feathery  needles  melting  at  138 — 139°  and  readily  soluble  in 
alcohol. 


ORGANIC  CHEMISTRY. 


243 


as -Diamylsulphone-ethane  { acelaldehydediamylsulphone ), 
CHMe(S02-C6Hn)2, 

is  insoluble  in  water  and  melts  at  130°.  as -Dibenzylsul phone  ethane 
{acetaldehydedibenzylsulphone)  melts  at  the  same  temperature.  Di- 
amylsulphonephenylmethane  (benzaldehydediamylsulphone), 
CHPh(S02*C5Hn)2, 

crystallises  in  colourless  needles  melting  at  99 — 100°.  The  corre¬ 
sponding  mercaptal  may  be  obtained  without  the  aid  of  a  condens¬ 
ing  agent. 

a-Benzylthiolhydroxypropionic  acid,  0H,CMe(S,C7H^),C02H,  ob¬ 
tained  by  the  addition  of  benzyl  mercaptan  to  pyruvic  acid,  has  only 
been  obtained  in  an  amorphous  state  melting  at  82°.  On  condensa¬ 
tion  with  a  second  molecule  of  benzyl  mercaptan,  it  yields  aa-di- 
benzylthiolpropionic  acid,  C02H'CMe(S‘C-H7)2,  melting  at  98 — 100° 
and  readily  soluble  in  all  organic  solvents. 

Good  yields  of  phenylethyldisulphonemethane  ( formal dehy dephenyl - 
ethyldisulphone),  S02Et*CH2*S02Ph,  melting  at  110 — 1110;  phenyl- 
benzyldisulphonemethane,  melting  at  145  — 147°,  and  phenylethyldisul- 
phonephenylmethane,  S02Et,CHPh*S02Ph,  melting  at  155 — 156°,  may 
be  obtained  by  the  method  described. 

The  amounts  of  the  following  compounds  produced  are  usually  small 
owing  to  the  formation  of  the  simple  sulphones,  from  which  the  mixed 
compound  can  only  be  separated  by  repeated  fractional  crystallisation. 
Benzylethyldisulphonemethane,  S02Et*CH2,S02*C7H7,  melting  at 

172 —  174°;  phenylamyldisulphonemethane,  melting  at  86 — 88°;  phenyl- 
benzyldisulphone-ethane,  S02Ph*CHMe*S02*C7H7,  melting  at  144°; 
benzylamyldisulphonephenylmethane,  S02C5H11*CHPh*S02*C7H7,  melting 
at  145°;  and  phenylbenzyldisulphonephenylmethane,  melting  at 

173— 174°. 

The  following  mixed  derivatives  of  pyruvic  acid  have  been  prepared  : 
a-phenylthiol-a-ethylthiolpropionic  acid  {pyruvic  acid  phenylethylmer- 
captal),  SEt,CMe(SPh)*C02H,  colourless  crystals  from  benzene,  melting  at 
98 — 99°;  a-phenylthiol-a-amylthiolpropionic  acid  {pyruvic  acid  phenylamyl- 
mercaptal),  in  the  form  of  an  oil,  and  a-phenylthiol-a-benzylthiolpropionic 
acid  melting  at  72°.  When  oxidised  in  chloroform  solution  with 
permanganate,  the  mixed  mercaptals  give  the  corresponding  mixed 
sulphones  of  acetaldehyde  in  consequence  of  the  elimination  of  carbon 
dioxide. 

Phenylethyldisulphone-ethane  ( acetaldehydephenylethyldisulphone )  melts 
at  97 — 99°,  and  the  corresponding  phenylamyl  compound  at  84 — 86°. 

Mixed  disulphones  of  acetone  may  be  obtained  indirectly  by  the 
methylation  of  mixed  sulphones  derived  from  acetaldehyde  by  the  aid 
of  methyl  iodide  and  sodium  hydroxide  :  S02X*CHMe*S02Y  — *■ 
S02X*CMe2*S02Y. 

Phenylethyldisulphonedimethylmethane  {acetonephenyl ethyldisulphone), 
S02Et*CMe2'S02Ph,  melts  at  78 — 80°,  and  the  corresponding  phenyl- 
benzyl  compound  at  125 — 126°.  J.  J.  S. 

Formula  of  Triphenylmethyl  with  Quadrivalent  Carbon. 
E.  Heintschel  {Ber.,  1903,36,  320 — 322). — Gomberg’s  determinations 
of  the  mol.  weight  of  triphenylmethyl,  which  he  represents  by  a 
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formula  in  which  one  of  the  carbon  atoms  is  tervalent,  do  not  agree 
well  with  the  unimolecular  formula  019H15 ;  the  latter  requires  a  mol. 
weight  243,  whereas  the  values  330  and  372  were  found  (Abstr.,  1901, 
i,  77).  It  is  maintained  that  triphenylmethyl  would  be  better  repre¬ 
sented  by  a  dimolecular  formula,  in  which  two  of  the  benzene  nuclei 
have  a  quinonoid  structure,  thus  : 

0Ph2:c<^:^>0H-cH<™j^>c:cph2. 

This  formula  would  not  only  account  for  the  slight  stability  of  the 
substance,  but  also  for  its  conversion  by  chlorine,  bromine,  &c.,  into 
triphenylmethyl  chloride,  &c.,  and  its  ready  oxidation ;  further,  the 
intensely  yellow  colour  of  the  solutions  of  triphenylmethyl  would  then 
be  correlated  with  the  same  structural  peculiarity  which  Thiele 
(Abstr.,  1900,  i,  298)  supposes  to  exist  in  his  coloured  hydrocarbon, 
fulvene.  K.  J.  P.  0. 

Triphenylmethyl.  VII.  Condensation  by  Hydrochloric  Acid 
to  Hexaphenylethane.  Moses  Gomberg  (Ber.,  1903,  36,  376 — 388). 
— The  condensation  of  triphenylmethyl  to  hexaphenylethane  is  not 
brought  about  by  the  pure  chloro-ethers  Cl'CHg'OR,  but  by  the 
hydrogen  chloride  which  is  so  readily  produced  from  them  ;  con¬ 
densation  can  readily  be  effected  by  dissolving  the  triphenylmethyl  in 
benzene  containing  either  much  or  little  hydrogen  chloride,  or  by 
adding  an  ethereal  solution  of  hydrogen  chloride  to  a  solution  of  the 
hydrocarbon  in  benzene. 

The  formation  of  hexaphenylethane  in  place  of  triphenylmethyl  by 
the  action  of  silver  or  tin  on  a  hot  solution  in  acetic  acid  of  triphenyl- 
chloromethane  is  also  due  to  the  production  of  hydrogen  chloride  by  a 
reversible  action,  OPh3Cl  +  HOAc  ^  CPh3'OAc  +  HC1 ;  zinc  behaves 
somewhat  differently,  considerable  quantities  of  triphenylmethane 
being  produced  and  only  small  amounts  of  hexaphenylethane.  In  all 
cases,  the  first  product  is  probably  triphenylmethyl. 

Triphenylmethyl  can  be  prepared  very  satisfactorily  by  reducing  a 
solution  of  the  chloride  in  acetic  acid  by  means  of  zinc  dust  at  the 
atmospheric  temperature,  cautiously  precipitating  the  hydrocarbon 
with  water,  and  recrystallising  from  benzene. 

The  production  of  hexaphenylethane  from  triphenylcarbinol 
(Ullmann  and  Borsum,  Abstr.,  1902,  i,  755)  is  probably  not  a  direct 
condensation,  and  it  is  suggested  that  the  chloride  is  formed  by  a 
reversible  action,  CPh3*OH  + HOI  ^  CPh3Cl  +  H20,  and  is  reduced 
to  triphenylmethyl,  which  then  undergoes  condensation, 

By  acting  on  triphenylchloromethane  with  mercury,  it  is  shown  that 
chlorine  is  removed  and  not  hydrogen  chloride,  since  the  latter  would 
bring  about  polymerisation  of  the  triphenylmethyl  produced. 

T.  M.  L. 

Preparation  of  Adjacent  (acta)  Triphenylethane.  M.  Kuntze- 
Fechner  (Ber.,  1903,  36,  472 — 475). — Triphenylethane,  CPh3*CH3,  is 
prepared  by  heating  triphenylbromomethane  with  zinc  methide  in 
benzene  solution,  and  crystallises  in  colourless,  monoclinic  (1)  needles 
melting  at  95°.  The  hydrocarbon  closely  resembles  triphenylmethane 
in  appearance  and  melting  point,  as  well  as  in  the  reactions  of  its 
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nitro-derivative.  The  nitro-derivative  of  triphenylmethane,  however, 
develops  a  violet  coloration  with  alcoholic  potassium  hydroxide  which 
is  not  given  by  the  triphenylethane  derivative.  All  attempts  to  oxidise 
or  brominate  the  hydrocarbon  proved  unsuccessful.  On  nitration,  it 
yields  a  trinitro- derivative,  which  crystallises  in  short,  thick  needles 
and  melts  at  200 — 202°.  The  corresponding  tfrtammo-compound 
crystallises  in  large,  light  pink  plates  melting  at  191 — 192°.  When 
gently  heated  on  platinum  foil,  it  gives  a  magenta  coloration. 

It  was  found  impossible  to  prepare  the  hydrocarbon  either  by  the 
action  of  benzene  on  methylchloroform  in  presence  of  aluminium 
chloride,  or  by  the  distillation  of  calcium  formate  with  calcium  tri- 
phenylacetate.  No  homologue  of  the  hydrocarbon  could  be  prepared 
by  acting  on  triphenylbromomethane  with  zinc  ethyl,  ethylene  being 
formed  together  with  triphenylmethane.  A.  H. 

Preparation  of  Tetraphenylmethane.  Fritz  Ullmann  and 
A.  Munzhuber  ( Ber .,  1903,  36,  404 — 410). — Triphenylcarbinol  is  best 
prepared  by  adding  an  ethereal  solution  of  methyl  benzoate  to  the 
product  obtained  by  the  interaction  of  magnesium  and  bromobenzene 
in  anhydrous  ether ;  the  yield  is  87  per  cent.,  that  of  theory.  When 
the  carbinol  is  boiled  for  5 — 6  hours  with  aniline  hydrochloride  in 
glacial  acetic  acid  solution,  and  the  product,  after  diluting  with  water, 
heated  with  sodium  acetate,  amino  tetraphenylmethane,  CPh3'C6H4*NH2, 
is  obtained  ;  this  crystallises  from  toluene  in  nearly  colourless  leaflets, 
melts  at  256°  (corr.),  and  gives  a  hydrochloride  which  crystallises  in 
leaflets  and  melts  at  271°.  On  diazotising  the  hydrochloride  of  the 
base  in  glacial  acetic  acid  by  means  of  amyl  nitrite  and  combining 
the  salt  with  dimethylaniline,  tetraphenylmethaneazodimethylaniline, 
CPh3*C6H4,N2,CGH4-]SMe2,  is  obtained,  which  crystallises  from 
glacial  acetic  acid  in  red  needles  and  melts  at  258°  (corr.).  If  the 
solid  diazonium  sulphate  is  boiled  with  alcohol,  it  gives  tetraphenyl¬ 
methane,  which  crystallises  from  glacial  acetic  acid  in  long,  slightly 
yellow  needles,  melts  at  282°  (Gomberg,  Abstr.,  1897,  i,  623,  gives 
267,5°),  and  boils  at  431°  under  760  mm.  pressure.  W.  A.  D. 

Synthesis  of  an  Aromatic  ’  Hydrocarbon  derived  from 
Camphor.  Camille  Chabrie  ( Compt .  rend.,  1902,  135,  1348 — 1350). 
— To  a  mixture  of  chlorocamphor  and  benzene  heated  in  a  reflux 
apparatus,  aluminium  chloride  was  added  in  small  quantities  at  a  time. 
After  heating  for  about  four  hours,  the  colour  of  the  benzene  suddenly 
changed  to  red.  The  amount  of  hydrogen  chloride  evolved  was 
greater  than  corresponds  with  1  molecule  from  1  molecule  of  chloro¬ 
camphor,  and  this  is  attributed  to  an  elimination  of  water  which  gives 
hydrogen  chloride  with  the  aluminium  chloride.  After  treatment 
with  water,  &c.,  the  following  products  were  obtained;  a  liquid  boiling 
at  from  160 — 250°  which  rapidly  becomes  violet  in  colour;  a  clear, 
yellow  liquid  boiling  at  250 — 305°;  an  almost  colourless,  mobile 
liquid  boiling  at  305 — 325°  ;  a  reddish  liquid  boiling  at  325 — 342° ; 
a  reddish  liquid  boiling  at  342 — 362°,  which  deposited  a  small  quantity 
of  yellow  crystals ;  and  a  substance  boiling  above  360°,  which  solidifies 
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on  cooling  to  yellow  crystals  melting  above  100°,  and  soluble  in 
alcohol.  By  redistilling  the  fraction  boiling  at  305 — 325°,  an  almost 
colourless  hydrocarbon  was  isolated  having  the  formula  C10H18 ;  it  boils 
at  315°,  and  is  formed  according  to  the  equation  C1f,H1J;GiO  +  Cf.Hfi  = 
C10H18Ph  +  H2O  +  HCl.  J.  McC. 

Determination  of  the  Specific  Heat  and  Latent  Heat  of 
Evaporation  of  Aniline.  W.  A.  Kurbatoff  (J.  Puss.  Phys.  Chem. 
Soc.,  1902,  34,  766 — 787). — The  author  has  obtained  the  following 
mean  results  for  the  specific  heat  of  aniline  over  certain  ranges  of 
temperature:  between  18°  and  78°,  0*5025  ;  20°  and  138°,  0*5231  ; 
20°  and  158°,  0*5191;  20°  and  172°,  0*5254;  20°  and  184°,  0*5301  ; 
20°  and  180°,  0*5288.  These  results  show  that  up  to  about  137°  the 
specific  heat  of  aniline  increases;  then  it  begins  to  fall  at  about  158°, 
reaches  a  minimum,  and  afterwards  again  increases. 

For  the  latent  heat  of  evaporation  at  184*3°  and  under  756  mm. 
pressure,  the  mean  value  109*6  has  been  obtained. 

Trouton’s  formula  gives  a  number  22*3,  showing  that  aniline  is  but 
slightly  associated  at  its  boiling  point. 

Using  Ramsay’s  numbers  lor  the  boiling  points  of  aniline  under 
different  pressures,  the  coefficient  dpjdt  is  found  to  have  the  value 
0*02565  at  the  boiling  point. 

The  density  of  the  saturated  vapour  calculated  by  the  Clausius- 
Clapeyron  formula  at  the  boiling  point  has  the  almost  theoretical 
value  48*3.  This  number  diminishes  as  the  pressure  decreases,  reaches 
a  minimum,  and  afterwards  rises. 

The  changes  just  mentkmed  in  the  specific  heat  of  aniline  are 
probably  connected  with  the  changes  in  its  degree  of  association 
indicated  by  the  latent  heat  and  vapour  density  determinations. 

T.  H.  P. 

Condensation  of  Chloral  with  the  Nitroanilines.  Alvin  S. 
Wheeler  and  H.  ft.  Weller  (J.  Amer.  Chem.  Soc.,  1902,  24, 
1063 — 1066).- — The  compounds  described  were  prepared  by  mixing 
their  components  in  benzene  solution.  Trichloroethylidene  di-o-nitro- 
aniline,  CC13*CH(NH,C6H4*]S’02)2,  crystallises  from  hot  alcohol  in 
yellow,  rectangular  plates  melting  at  171°.  The  corresponding  meta- 
compound  melts  at  212°,  whilst  the  ^ara-derivative  forms  a  yellow 
powder,  insoluble  in  most  solvents,  melting  at  216°  (compare  also 
Eibner,  Abstr.,  1899,  i,  41).  B.  F.  A. 

Compounds  of  Aniline  Sulphite  with  Aldehydes.  C.  Speroni 
(. Annalen ,  1902,  325,  354 — 361). — Eibner  (Abstr.,  1901,  i,  376)  has 
stated  that  in  most  cases  aniline  sulphite  and  an  aldehyde  yield  a 
single  compound,  R'CHINPh  or  R*CH(NHPh)2,  although  occasionally 
both  are  formed.  The  author’s  investigations  show  that  generally 
several  compounds  are  produced  when  an  aldehyde  reacts  with  aniline 
and  sulphurous  acid. 

The  compound  C?H140,2NH2Ph,H2S03  is  obtained  as  a  red  oil 
when  heptaldehyde  is  shaken  with  an  aqueous  solution  of  aniline 
sulphite;  on  washing  with  ether,  it  forms  a  white,  crystalline  powder 
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melting  and  decomposing  at  100°,  and  when  boiled  with  alcohol  is  con¬ 
verted  into  heptylideneaniline.  The  compound  C7H140,2NH2Ph,S02 
is  formed  when  heptaldehyde  is  added  to  an  ethereal  solution  of 
aniline  which  has  been  saturated  with  sulphur  dioxide  ;  it  is  a  white 
powder  melting  and  decomposing  at  98°.  On  adding  isovaleraldehyde 
(1  mol.)  to  an  aqueous  solution  of  aniline  sulphite  (2  mols.),  the 
compound  C5H10O,2NH2Ph,H2SO3  separates  as  a  white,  crystalline 
powder  melting  at  115 — 117°.  The  compound  C5H10O,2NH2Ph,SO2, 
prepared  in  the  same  manner  as  the  analogous  derivative  of  hept¬ 
aldehyde,  is  a  white,  crystalline  powder  melting  and  decomposing  at 
122 — 1 24°.  Benzaldehyde  yields  the  compound  C7H60,2NH2Ph,H2S03, 
which  is  a  yellowish,  crystalline  substance  melting  at  130°,  and  the 
compound  C7H60,NH2Ph,H2S03,  the  latter  being  formed  when  the 
sulphur  dioxide  is  in  excess ;  it  crystallises  in  bluish  leaflets  melting 
at  135°,  and  when  treated  with  aniline  is  converted  into  the  compound 
first  mentioned.  The  compound  C7H60,2NH2Ph,S02  is  formed  as  a 
white,  crystalline  powder  when  benzaldehyde  is  added  to  an  ethereal 
solution  of  aniline  saturated  with  sulphur  dioxide,  and  melts  with 
evolution  of  gas  at  138 — 140°.  Salicylaldehyde  also  forms  three 
compounds,  the  additive  product,  C7H602,2NH2Ph,H2S03,  which  melts 
at  115°,  the  substance,  C7H602,NH2Ph,H2S03,  a  yellowish,  crystalline 
powder  melting  at  118 — 121°,  and  the  compound  C7H602,2NH2Ph,S02, 
which  is  a  yellow  powder  melting  and  decomposing  at  99°.  Three 
series  of  compounds  are  thus  formed  according  as  a  neutral  or  strongly 
acid  aqueous  solution  or  an  ethereal  solution  is  used.  K.  J.  P.  O. 

Formaldehyde  Derivatives  of  Aromatic  Bases.  Carl  A. 
Bischoff  and  F.  Reinfeld  ( Ber .,  1903,  36,  41 — 53). — The  interaction 
of  m-toluidine  with  aqueous  formaldehyde  gives  two  isomeric 
anhydroformaldehyde-m-toluidines ,  (C6H4Me*NICH2)n,  which  are  both 
amorphous  and  strongly  electric  and  melt  respectively  at  148 — 149° 
and  183 — 184° ;  the  latter  is  more  soluble  in  ether  than  the  former, 
and  is  converted  into  it  when  dissolved  in  benzene.  Methylenedi- m- 
toluidine,  CH2(NH*C6H4Me)2,  obtained  by  adding  aqueous  form¬ 
aldehyde  to  a  warm  mixture  of  m-toluidine  and  alcoholic  potassium 
hydroxide,  boils  at  146°  under  13  mm.  pressure,  but  is  thereby  partly 
decomposed,  giving  m-toluidine  and  the  anhydro-compound. 

Methylenedi-o-chloroaniline,  CH2(NH’C6H4C1  )2,  pre  paired  from 
o-chloroaniline  and  aqueous  formaldehyde,  crystallises  from  benzene 
and  melts  at  84°;  methylenedi-m-chloroaniline  crystallises  from  light 
petroleum  in  nodular  aggregates  of  needles  and  melts  at  73°; 
methylenedi-p-chloroaniline  forms  long,  six-sided  prisms  and  melts  at 
65°. 

Anhydroformaldehyde-m-chloroaniline,  (C6H4Cl*NICH2)n,  is  an 
amorphous  powder  melting  at  228°,  which,  on  crystallisation  from 
ethylene  dibromide,  is  converted  into  an  isomeride  (?)  melting  at  176°. 
Anhydroformaldehyde^-chloroaniline  exists  in  two  forms,  both  having 
the  formula  (C6H4Cl*NiCH2)3 ;  they  melt  at  225°  and  157°,  the  latter 
being  the  more  soluble  in  ether.  On  heating  the  former  with  benzene, 
or  the  latter  alone  in  a  vacuum  at  150°,  conversion  into  the  isomeride 
occurs. 
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Methylenedi-o-anisidine,  C15H1802N2,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  rectangular  plates  and  melts  at  86°. 
The  analogous  jo-anisidine  derivative  melts  at  66°,  and  when  crystal¬ 
lised  from  alcohol  is  converted  into  the  anhydro-base, 
(OMe-C6H4-N:CH2)B, 

which  separates  in  microscopic  prisms  and  melts  at  132°. 

Methylenedi-p-phenetidine  (Abstr.,  1899,  i,  278),  which  melts  at 
89°,  not  at  80°,  does  not  undergo  change  when  crystallised  from  alcohol. 

From  m-aminobenzoic  acid  and  formaldehyde,  no  definite  product 
could  be  obtained,  but  ^-aminobenzoic  acid  gave  methylenedi-^-amino- 
benzoic  acid ,  C15H14O4N0,  which  is  hygroscopic  and  melts  at  167 — 168°. 

W.  A.  D. 

Derivatives  of  Diphenylamine  and  Tolylphenylamine. 
Frederic  Reverdin  and  Pierre  Cr^pieux  ( Ber .,  1903,  36,  29 — 35). 
— 2' :  4'-Dinitrophenyl-o-tolylamine,  obtained  by  heating  a  mixture  of 
o-toluidine,  dinitrochlorobenzene,  and  fused  sodium  acetate  for  an 
hour  at  200°,  crystallises  from  a  mixture  of  alcohol  and  acetone  in 
lemon-yellow  prisms,  and  melts  at  129°,  not  at  101 — 102°,  as  previously 
stated.  With  nitric  acid  of  sp.  gr.  12,  it  gives  a  mixture  of  a  mono- 
m'fro-derivative  crystallising  in  small,  reddish-brown  prisms,  melting 
at  158°,  and  a  dinitro -derivative  which  forms  yellow  prisms,  and  melts 
at  190°. 

2:4:  6-Trinitrophenyl-o-tolylamine,  obtained  from  o-toluidine  and 
picryl  chloride,  crystallises  from  a  mixture  of  alcohol  and  acetone  in 
orange-red  prisms,  and  melts  at  164°. 

2  :  ADinitrophenyl-m-tolylamine  crystallises  in  small  clusters  of 
needles,  and  melts  at  161°.  The  analogous  jo-tolyl  derivative,  which  is 
already  known,  gives,  on  nitration,  a  tetranitrophenyl-p-tolylamine , 
which  crystallises  from  alcohol  in  thick,  reddish-brown  prisms,  and 
melts  at  219°. 

2-Chloro-2' :  4' -dinitrodiphenylamine,  obtained  from  o-chloroaniline 
and  2  : 4-dinitrochlorobenzene,  crystallises  in  long,  golden-yellow 
needles,  and  melts  at  148 — 149° ;  on  nitration,  it  gives  2-chloroA :  2' :  4'- 
trinitrodiphenylamine,  which  crystallises  from  acetone  in  small,  yellow 
prisms,  melts  at  165 — 166°,  and  is  also  obtained  by  chlorinating 
4:2':  4'-trinitrodiphenylamine. 

Z-Chloro-2' :  4' -dinitrodiphenylamine  crystallises  from  dilute  acetone 
in  yellowish-red,  felted  needles,  melts  at  182 — 183°,  and  on  nitration 
gives  a  slightly  impure  chlorolrinitrodiphenylamine  melting  at  209°. 

AChloro-2'  'A' -dinitrodiphenylamine  forms  slender,  orange-red  needles, 
melts  at  165°,  and  on  nitration  yields  a  -p-chlorotetranitrodiphenylamine , 
crystallising  in  amber-coloured  prisms  and  melting  at  182 — 183°. 
2  :  ADichloro-2' :  A -dinitrodiphenylamine,  from  2  :  4-dichloroaniline, 
forms  long,  yellow  needles,  melts  at  166°,  and  on  nitration  gives  a 
dichlorotetranitrodiphenylamine  melting  at  198°. 

The  following  compounds  were  obtained  by  condensing  2  :  4-dinitro¬ 
chlorobenzene  with  o-toluidine-p-sulphonic  acid,  p-toluidine-o-sulphonic 
acid,  and  their  amides.  Sodium  Amethyl-2'  :  4' -dinitrodiphenylamine- 
Ssulphonate  crystallises  in  long,  red  prisms,  and  the  analogous 
derivative  from  o-toluidine-/>-sulphonic  acid  in  yellow  prisms ;  the 
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respective  amides  melt  at  255°  and  209°  and  crystallise  in  yellow 
prisms.  W.  A.  D. 

Benzidine  Transformations.  J.  Potter  van  Loon  ( Proc .  K. 
Ahad.  Wetensch.  Amsterdam .,  1903,  5,  377 — 378). — Benzidine  can  be 
quantitatively  estimated  by  precipitation  with  potassium  sulphate 
from  a  slightly  acid  solution,  and  collecting  the  sulphate  on  a  weighed 
paper.  Benzidine  sulphate  is  soluble  in  water  to  the  extent  of  about 
5 — 6  mg.  per  100  c.c.  at  the  ordinary  temperature. 

Weighed  quantities  of  hydrazobenzene  were  shaken  with  a  known 
quantity  of  acid  until  the  whole  dissolved,  and  the  benzidine  formed 
was  then  estimated.  At  the  ordinary  temperature,  A/10  hydrochloric 
acid  converts  84  per  cent,  of  the  hydrazobenzene  into  benzidine, 
whilst  normal  hydrochloric  or  hydrobromic  acid  converts  90  per  cent, 
in  a  similar  manner.  At  100°,  A/10  hydrochloric  acid  only  trans¬ 
forms  66'4  per  cent,  of  the  hydrazobenzene  into  benzidine. 

The  velocity  of  the  reaction  at  25°  appears  to  depend  on  the 
concentration  of  the  acid,  but  it  increases  more  rapidly  than  the 
concentration.  J.  McC. 

Method  of  forming  Phenols.  F.  Bodroux  ( Compt .  rend.,  1903, 
136,  158 — 159). — Organo-magnesium  compounds  are  decomposed  by 
the  air  ;  the  moisture  present  causes  a  liberation  of  the  hydrocarbon, 
and  the  oxygen  directly  oxidises  the  substance  (B*MgBr  +  0  = 
K/OMgBr) ;  the  oxidised  product  is  decomposed  by  acid,  and  phenol 
is  formed  (B'O’MgBr  +  HC1  =  R*OH  +  ClMgBr).  A  yield  varying 
from  5  to  10  per  cent,  of  phenol  can  be  obtained  by  passing  a  current 
of  dry  air,  free  from  carbon  dioxide,  through  an  ethereal  solution  of 
the  organo-magnesium  bromide,  and  then  decomposing  the  residue,  left 
after  the  evaporation,  with  acid.  In  this  way,  phenol,  cresols,  and 
ethers  of  quinol  have  been  obtained  from  bromobenzene,  o-  and  p- 
bromotoluenes,  p-bromoanisole,  and  p-bromophenetole  respectively. 

J.  McC. 

Phenoxyethylene,  Phenoxyacetylene,  and  their  Derivatives. 
Max  Slimmer  ( Ber .,  1903,  36,  289 — 295.  Compare  Sabaneeff  and 
Dworkowitsch,  Annalen,  1882,  216,  283). — Tribromoethylene,  obtained 
by  the  action  of  alcoholic  potash  on  acetylene  tetrabromide,  reacts 
with  alcoholic  potassium  phenoxide,  yielding  Sabaneeff  and  Dvvorko- 
witsch’s  phenoxydibromoethylene  melting  at  36 — 37°. 

When  the  dibromo-compound  is  heated  with  alcoholic  potash  for  7 
hours  at  110°,  it  yields  ethyl  bromoacetate  and  not  phenoxybromo- 
acetylene  as  stated  by  Sabaneeff  and  Dworkowitsch.  A  small  amount 
of  the  acetylene  compound  may  be  obtained  by  the  action  of  metallic 
sodium  on  the  dibromo-derivative.  afifi-Tribromo-a-phenoxyethylene , 
CBr2'.CBr*OPh,  obtained  by  the  action  of  alcoholic  potash  on  phenoxy- 
tetrabromoethane,  melts  at  94°,  does  not  combine  with  bromine,  and 
on  treatment  with  sodium,  yields  the  sodium  derivative  of  phenoxy¬ 
acetylene. 

/3-Bromo-a-phenoxyethylene  (compare  Sabaneeff)  is  readily  obtained 
by  the  action  of  alcoholic  sodium  phenoxide  on  acetylene  dibromide. 
It  distils  at  115 — 116°  under  15  mm.  pressure  and  has  a  sp.  gr. 
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1*466  at  14°/ 4°.  Its  dibromide  is  a  thick  oil  distilling  at  191°  under 
15  mm.  pressure,  and  on  treatment  with  alcoholic  potash  yields 
a j3-dibromo-a-phenoxy  ethylene  in  the  form  of  an  oil  distilling  at  155*8° 
under  25  mm.  pressure,  which  has  a  sp.  gr.  1*805  at  21°/ 4°,  and 
combines  with  bromine,  yielding  tetrabromo-a-phenoxyethane,  which 
distils  at  200°  under  15  mm.  pressure. 

Phenoxyacetylene,  which  may  readily  be  obtained  by  distilling 
/3-bromo-a-phenoxyethylene  with  powdered  potassium  hydroxide  under 
reduced  pressure,  distils  at  75°  under  35  mm.  pressure,  has  an  odour 
resembling  that  'of  phenylacetylene,  and  yields  sodium ,  silver,  and 
copper  derivatives  of  the  type  AgC:C*OPh.  J.  J.  S. 

Phytosterol  contained  in  Olive  Oil.  Giovanni  Sani  ( Ghem . 
Centr.,  1903,  i,  93  ;  from  Staz.  sperim.  agrar.  ital .,  35,  701 — 705). — The 
chloroform  solution  of  the  cholesterol  obtained  in  experiments  on  the 
germination  of  the  olive  (Abstr.,  1900,  ii,  613)  was  found  to  give  a 
somewhat  abnormal  coloration  with  sulphuric  acid.  In  order  to  deter¬ 
mine  the  relationship  between  the  phytosterol  contained  in  the  olive 
seedlings  and  that  in  the  fruit  or  oil,  the  higher  alcohols  were  isolated 
from  the  oil  by  Bomer’s  method  (Abstr.,  1899,  ii,  191,  192).  An  olive 
oil  from  San  Valentino,  Perugia,  having  nD  61*9  at  25°,  when  thus 
treated,  yielded  an  oil  and  a  solid  compound.  The  oil  is  soluble  in 
cold  absolute  alcohol,  even  more  so  in  hot,  very  readily  so  in  ether, 
benzene,  or  carbon  disulphide,  and  insoluble  in  water  or  dilute  alcohol. 
The  solid  compound,  C26H440,H20,  crystallises  from  a  mixture  of 
alcohol  with  a  small  quantity  of  ether  in  lustrous  needles,  melts  at 
134°,  and  has  aD  -  28*9  in  chloroform  solution  (200  mm.  tube).  Although 
the  percentage  composition  of  this  compound  corresponds  with  that 
of  the  ordinary  cholesterols  and  phytosterols,  when  heated  with  benzoic 
anhydride  at  125 — 130°  it  forms  a  derivative  which  crystallises  from 
ether  in  lustrous,  trimetric  crystals  which  are  not  identical  with  those 
of  cholesterol  benzoate  (compare  Fock,  Zeit.  Kryst.  Min.,  21,  243) ;  it 
is  lsevorotatory  and  melts  at  149°.  E.  W.  W. 

Derivatives  of  Phenyl  Ether.  III.  Alfred  N.  Cook  and  Charles 
F.  Eberly  ( J .  Amer.  Chem.  Soc.,  1902,  24,  1200 — 1204.  Compare 
Abstr.,  1901,  i,  144;  1902,  i,  92). — p -Nitrophenyl  o-tolyl  ether, 
N02* C^H^O *C6H4Me,  prepared  by  heating  a  molecular  mixture  of 
£>-bromonitrobenzene  and  potassium  p-cresoxide  in  an  oil-bath  at  135°, 
is  a  reddish-brown  liquid  which  is  miscible  with  the  common  organic 
solvents  and  boils  at  220 — 222°  under  a  pressure  of  27  mm.  When 
heated  on  the  water-bath  with  sulphuric  acid,  it  gives  a  monosulph- 
onic  acid,  which  forms  needle-like  crystals,  melts  at  115°,  and  is 
soluble  in  acids,  alcohol,  or  hot  benzene.  The  barium  salt, 
(C13H10O6lSl'S)2Ba,  is  very  sparingly  soluble;  1000  parts  of  water  dis¬ 
solving  13*27  parts  at  100°  and  3*77  parts  at  24°.  The  copper  salt 
crystallises  with  5H20.  The  sodium  salt  melts  at  233°  and  the  potassium 
salt  at  205°. 

p-Aminophenyl  o-tolyl  ether  hydrochloride,  C6H4Me*0*CfiH4*NH2,HCl, 
obtained  by  reduction  with  tin  and  hydrochloric  acid,  crystallises  in 
long  needles  and  scales,  melts  at  182 — 183°,  is  soluble  in  alcohol,  but  in¬ 
soluble  in  benzene  and  ether.  The  free  base  is  soluble  in  alcohol  or 
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benzene,  but  insoluble  in  ether,  and  melts  at  about  60°.  The  nitrate 
melts  at  153 — 155°,  the  sulphate  at  155 — 160°,  the  hydrobromide  at 
200 — 204°,  and  the  platinichloride  at  180 — 190°, 

When  the  nitro-ether  is  treated  with  nitric  acid,  a  dinitrophenyl 
o-tolyl  ether  is  formed.  It  melts  at  125°,  and  is  soluble  in  ether, 
benzene,  nitrobenzene,  or  aniline  ;  it  could  not  be  reduced  to  an  amino- 
compound.  J.  McC. 

Action  of  Sodium  on  y-Phenoxypropyl  Iodide.  Diphenoxy- 
hexane.  Jules  Hamonet  ( Compt .  rend.,  1903,  136,  96 — 98). — Since 
the  boiling  points  of  hexamethylene  glycol  (b.  p.  235 — 240°;  Haworth 
and  Perkin,  Trans.,  1894,  65,  591)  and  of  tetramethylene  glycol  (b.  p. 
230°;  Hamonet,  Abstr.,  1901,  i,  251)  lie  apparently  only  5°  apart,  a 
new  preparation  of  the  former  glycol  has  been  undertaken.  It  was 
first  attempted  to  prepare  this  glycol  from  y-amyloxybutyl  cyanide, 
C5HnO,[CH2]3,CN,  which  is  a  liquid  boiling  at  108 — 110°  under  12 
mm.  pressure]  y-amyloxybutyric  acid,  a  liquid  boiling  at  148°  under 

15  mm.  pressure,  was  prepared  from  the  substance  last  mentioned,  and 
in  the  form  of  its  potassium  salt  submitted  to  electrolysis ;  the 
compound  was  hydrolysed,  however,  amyl  alcohol  being  formed,  and 
a  mixture  of  products  resulting  from  the  electrolysis  of  y-hydroxy- 
butyric  acid.  A  similar  attempt  made  by  Noyes  (Abstr.,  1898,  i,  59) 
to  prepare  a  hexamethylene  derivative  by  the  same  method  from 
y-ethoxybutyric  acid  gave  an  unsatisfactory  result.  The  preparation 
of  diphenoxyhexane,  OPh^CHjg’OPh,  was  attempted  by  Funk  (Abstr., 
1894,  i,  34)  and  Solonina  (ibid.,  119)  by  the  action  of  sodium  on 
phenoxypropyl  chloride  or  bromide ;  in  neither  case  could  more  than  a 
trace  ol  the  hexane  derivative  be  obtained,  the  main  reaction  resulting 
in  the  production  of  sodium  phenoxide,  propylene,  and  trimethylene. 
When  the  corresponding  iodide  is  used,  however,  diphenoxyhexane 
can  be  easily  prepared,  y -Phenoxypropyl  iodide,  OPlrCH^CHg'CH^, 
is  prepared  by  boiling  phenoxypropyl  bromide  with  sodium  iodide  in 
alcoholic  solution;  it  is  a  colourless  liquid  boiling  at  155 — 156°  under 

16  mm.  pressure,  and  at  low  temperatures  solidifies  to  crystals  melting 

at  12°;  it  has  a  sp.  gr.  1’585  at  18°.  When  treated  with  sodium  in 
very  dilute  ethereal  solution  at  0°,  a  very  good  yield  of  diphenoxy¬ 
hexane  (m.  p.  83°;  Solonina,  loc.  cit.)  is  obtained.  Attention  is  called 
to  the  fact  that  with  sodium,  phenoxyethyl  iodide  gives  mainly 
ethylene.  K.  J.  P.  O. 

Action  of  Benzenesulpbinic  Acid  on  Phenols  and  Aromatic 
Amines.  Oscar  Hinsberg  ( Ber .,  1903,  36,  107 — 115). — Benzene- 
sulphinic  acid  combines  not  only  with  quinones,  but  also  with  phenols  to 
form  sulphides  or  sulphones  and  with  amines  to  form  sulphides  or 
sulphoxides. 

Methoxydiphenyl  sulphide,  0Me’06H4*SPh,  prepared  by  methylating 
the  product  of  interaction  of  phenol  and  benzenesulphinic  acid,  is  a 
colourless,  mobile  oil  of  not  unpleasant  odour,  and  boils  at  180 — 185° 
under  12  mm.  pressure.  Hydroxydiphenyl  sulphide,  OH*C6H4*SPh, 
was  obtained  in  a  fairly  pure  state  by  hydrolysing  the  methyl  ether  ; 
it  is  a  thick  liquid,  which  dissolves  only  slightly  in  water,  but  readily  in 
dilute  sodium  hydroxide. 
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Phenylthiol-2-hydroxybenzoic  acid,  CH*06H3(SPh)*002H,  prepared 
from  benzenesulphinic  and  salicylic  acids,  crystallises  from  methyl 
alcohol  in  small,  colourless  needles,  and  melts  at  168°. 

Phenyl-£>-dihydroxyphenylsulphone,  PhSO2,06Hct(OH)2,  is  produced 
when  benzenesulphinic  acid  and  quinol  are  fused  together  on  the 
water-bath.  Phenyl-o-dihydroxyphenylsulphone,  prepared  from  catechol 
and  benzenesulphinic  acid,  is  isomeric  with  the  compound  which 
Hinsberg  and  Himmelschein  (Abstr.,  1896,  i,  685)  obtained  by 
oxidising  catechol  in  presence  of  benzenesulphinic  acid,  but  identical 
with  that  which  Jackson  and  Koch  obtained  by  the  action  of  benzene¬ 
sulphinic  acid  on  the  product  of  oxidation  of  catechol  by  iodine 
(Abstr.,  1898,  i,  518). 

p -Aminodiphenylsulphoxide,  NH2*C6H4*SOPh,  prepared  from  anil¬ 
ine  and  benzenesulphinic  acid,  crystallises  from  water  in  colourless 
needles,  melts  at  152°,  and  forms  a  diazo-compound ;  it  is  reduced  to 
the  sulphide  by  zinc-dust  and  hydrochloric  acid.  ^-Aminodiphenyl 
sulphide,  NH2*C6H4*SPh,  prepared  from  aniline  hydrochloride  and 
benzenesulphinic  acid,  crystallises  from  dilute  methyl  alcohol  in 
colourless  needles,  and  melts  at  95°;  it  has  basic  properties,  forms  a 
diazo-compound,  and  is  identical  with  the  compound  melting  at  93°, 
described  by  Kehrmann  and  Bauer  (Abstr.,  1897,  i,  27) ;  the  acetyl 
derivative  crystallises  from  alcohol,  and  melts  at  148°  (these  authors 
gave  146°).  T.  M.  L. 

Nitroso  formation  from  Phloroglucinolmonomethyl  Ether. 

Jacques  Pollak  and  G.  Gans  ( Monatsh .,  1902,  23,  947 — 957). — Since, 
by  the  action  of  amyl  nitrite  on  orcinol,  a  mononitroso-orcinol  results 
with  the  nitroso-group  between  the  two  hydroxyls  (Henrich,  Abstr., 
1897,  i,  404;  1901,  i,  464),  the  question  is  raised  as  to  whether  the 
nitroso-group  could  be  introduced  into  phloroglucinol  monomethyl  ether 
in  an  analogous  manner.  The  authors  prove  that  the  nitroso-group 
takes  up  a  para-position  towards  one  of  the  hydroxyl  groups,  by 
reducing  the  nitroso-compound  and  then  oxidising  the  resulting  amino- 
phenol,  when  3-hydroxy-5-methoxy-?>quinone  was  obtained. 

3-Hydroxy-5-methoxy-p-quinoneA-monoxime,  prepared  from  phloroglu¬ 
cinol  monomethyl  ether  and  amyl  nitrite,  forms  dark  red  needles  easily 
soluble  in  alcohol  and  insoluble  in  water ;  the  potassium  and  silver 
salts  are  well  defined.  By  its  reduction  with  stannous  chloride, 
A-amino-3-hydroxy-t)-methoxyphenol  hydrochloride  was  formed  ;  its 
tetra-acetyl  derivative  melts  at  127 — 129°.  When  treated  with  carb¬ 
amide,  carbonyl-i-amino-\-hydroxy-5-methoxyphenol  was  obtained,  which, 
on  being  warmed,  gradually  decomposed.  When  the  hydrochloride  was 
oxidised  by  ferric  chloride,  it  yielded  3-hydroxy -5-methoxy-p-quinone,  the 
monoacetyl  derivative  of  which  melted  at  275 — 278°.  When  the  quinone 
was  reduced  by  stannous  chloride,  an  oil  resulted,  which,  on  acetylation, 
yielded  needles  of  the  triacetyl  derivative  of  3-hydroxy-5-methoxyquinol. 

A.  McK. 

Condensations  with  Aminobenzyl  Alcohols.  Paul  Fried- 
lander  {Monatsh.,  1902,  23,  973 — 1002). — [With  B.  von  Horvath.]  — 
When  resorcinol  and  p-aminobenzyl  alcohol  are  heated  with  dilute 
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sulphuric  acid,  -amino -2  :  4 -hydroxydiphenylmethane, 

C6H3(OH)2-CH2-C6H4-NH2, 

is  formed  ;  it  melts  at  160 — 161°,  forms  salts  with  acids,  but  has  also 
slightly  acid  properties,  since  carbon  dioxide  causes  its  precipitation 
from  a  solution  in  sodium  hydroxide.  The  sparingly  soluble  diamino- 
dibenzylresorcinol  sulphate  is  obtained  as  a  by-product  in  the  preced¬ 
ing  preparation,  and  from  it  the  free  base,  C6H2(0H)2(0H2*06H4*NH2)2, 
melting  at  2 1 2 — 2 1 3°  was  prepared,  p- Aminophenyl-a-hydroxynaphthyl - 
methane ,  OH,O]0H6,CH2,O6H4,NH2>  prepared  from  a-naphthoL  and 
£>-aminobenzyl  alcohol,  melts  at  174 — 175°;  it  is  soluble  in  alkali  and 
can  be  diazotised.  Its  acetyl  derivative  melts  at  124 — 126°. 

o-  Aminobenzyl  alcohol  is  more  stable  than  its  ^o-isomeride,  and  its 
tendency  to  condense  with  phenols  is  less  marked.  W-Amino-2  : 4- 
hydroxydiphenylmethane,  prepared  from  it  and  resorcinol,  crystallises 
from  water  in  yellowish  needles,  melting  at  158 — 159°.  Q'-Amino- 
2:4:  6- hydroxydiphenylmethane ,  prepared  in  like  manner  from  phloro- 
glucinol,  forms  white  needles  which  quickly  oxidise  on  exposure 
to  air. 

By  the  action  of  formaldehyde  on  methylaniline,  monomethyl- 
jD-aminobenzyl  alcohol  is  most  probably  first  produced,  but  the  final  pro- 


,  ,  .  ,  ,  ,  ,  .  .  CH.-CLH.-NMe  ,  .  ,  „ 

duct  is  the  an/M/aro-denvative,  i  ,  •  _  ,  which  forms  lustrous 

NMe*C6H4*CH2 

crystals,  melting  at  205 — 210°,  and  giving  methyhp-toluidine  on  re¬ 
duction  with  zinc  dust.  From  ethylaniline,  the  corresponding  ethyl 
compound,  crystallising  in  long,  colourless  needles  and  melting  at 
79 — 80°,  may  be  formed.  The  condensation  of  resorcinol,  a-naphthol, 
and  other  alcohols  with  those  anhydro-derivatives  was  accordingly 
studied. 

M-Methylamino-2  : 4- hydroxydiphenylmethane  forms  lustrous,  pale 
rose-coloured  crystals,  melts  at  111 — 112°,  and  is  soluble  in  alkalis 
and  in  dilute  mineral  acids.  A  substance  with  the  formula  C22H2402N2 
is  obtained  as  a  by-product  in  the  preceding  condensation ;  it  forms 
pale  rose-coloured  leaflets  and  melts  at  174 — 175°. 

4' -Ethylamino-2  : 4- hydroxydiphenylmethane  crystallises  in  rose- 
coloured  needles  and  melts  at  154 — 155°.  The  by-product,  024H2802N2, 
obtained  at  the  same  time,  forms  lustrous  plates  and  melts  at 


101°. 

\)-Afethylaminophenyl-a-hydroxynaphthylmethane  crystallises  from 
benzene  in  colourless  prisms  melting  at  141 — 142°.  The  analogous 
eihylamino- compound  crystallises  in  colourless  prisms  and  melts  at 


169°. 


p-Methylaminophenyl-fi  hydroxynaphthylmethane ,  obtained  from 
/3-naphthol  and  anhydro-^-methylaminobenzyl  alcohol,  crystallises  from 
benzene  in  white  prisms  melting  at  142°.  The  analogous  ethylamino- 
compound  forms  colourless  needles  melting  at  99 — 100°.  p -Methyl- 
aminophenyl-2  :  7 -dihydroxynaphthylmethane,  from  2  :  7-dihydroxy  naph¬ 
thalene  and  anhydro-jo-methylaminobenzyl  alcohol,  crystallises  from 
xylene  in  colourless  needles  melting  at  179 — 180°.  The  correspond¬ 
ing  ethylamino- compound  melts  at  153 — 154°. 
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ypMethylaminophenyl- 2  :  3 - dihydroxynaphthylrnethane,  prepared  from 
2 : 3-dihydroxynaphthalene,  crystallises  from  xylene  in  yellowish- 
brown  prisms  melting  at  185 — 186°.  A.  McK. 

Synthesis  of  Aromatic  Nitriles  from  Benzenoid  Hydro¬ 
carbons  by  means  of  Mercury  Fulminate  and  Aluminium 
Chloride.  Roland  Scholl  (Ber.,  1903,  36,  10—15). — Whereas  a  mix¬ 
ture  of  crystalline  hydrated  and  anhydrous  aluminium  chlorides  in  a  pro¬ 
portion  corresponding  with  the  formula  A120C14  converts  a  mixture  of 
benzene  and  mercury  fulminate  into  benzaldoxime  (Abstr.,  1900,  i, 
144),  dry  aluminium  chloride,  under  suitable  conditions,  gives  rise  to 
80  per  cent,  of  the  theoretical  quantity  of  benzonitrile.  In  the  case 
of  homologues  of  benzene,  mixtures  of  the  ortho-  and  para-derivatives 
are  formed,  which  are  separated  only  with  difficulty. 

As  aluminium  chloride  does  not  convert  benzaldoxime  into  benzo- 
nitrile  either  in  boiling  benzene  or  carbon  disulphide  solution,  the 
formation  of  a  nitrile  in  this  synthesis  cannot  be  due  merely  to  the 
dehydrating  action  of  dry  aluminium  chloride  on  an  oxime  initially 
formed.  As  cyanogen  chloride  is  always  produced  in  the  nitrile 
synthesis,  it  appears  probable  that  the  latter  occurs  thus :  (1) 
C:N-OH  -»  CN-C1 ;  (2)  CN-C1  +  CgHg  ->  CgH5*CN  +  HC1. 

In  this  paper,  the  formation  of  benzonitrile  from  benzene  and  of 
o-  and  ^-tolunitriles  from  toluene  is  described.  W.  A.  D 

Formation  of  Aldoximes  from  the  Homologues  of  Benzene 
by  means  of  Mercury  Fulminate  and  Aluminium  Oxy¬ 
chloride.  Roland  Scholl  and  F.  Kaceb  (Ber.,  1903,  36,  322 — 331). 
— Whilst  benzene,  mercury  fulminate,  and  sublimed  aluminium 
chloride  yield  only  benzonitrile  (see  preceding  abstract),  a  mixture  of 
nitrile  and  benzaldoxime  is  obtained  when  water  and  aluminium 
hydroxide  are  present  in  the  aluminium  chloride  (Abstr.,  1900,  i, 
144).  It  is  suggested  that  the  sublimed  aluminium  chloride  and  the 
crystalline  chloride  containing  water  react  to  form  aluminium  oxy- 
tetrachloride,  A120C14,  or  aluminium  oxychloride,  A10C1. 

o-  and  p-Tolualdoximes  were  obtained  mixed  with  a  much  smaller 
quantity  of  toluonitrile  by  treating  toluene  with  mercury  fulminate 
and  aluminium  chloride  containing  small  quantities  of  the  hydrated 
chloride  and  aluminium  hydroxide ;  the  aldoximes,  which  are  in  the 
syn- form,  are  separated  from  the  nitrile  by  means  of  alkali ;  by  this 
treatment,  they  are  converted  into  the  anti-iovm,  which  is  stable 
towards  alkalis  ;  the  o-  and  /?-tolualdoximes  are  separated  by  dissolv¬ 
ing  the  sodium  salts  in  alcohol  and  adding  ether,  when  the  para- 
derivative  is  precipitated  (m.  p.  79°  ;  Hantzsch,  Abstr.,  1894,  i,  330)  ; 
the  ortho-derivative  (m.  p.  49° ;  Dollfus,  Abstr.,  1892,  i,  1174)  was 
purified  by  fractional  precipitation  from  its  ethereal  solution  with 
ethereal  hydrogen  chloride. 

From  m-xylene,  a  mixture  of  aid  oxime  and  nitrile  is  obtained  when 
the  proportion  of  aluminium  chloride  is  somewhat  larger  than  in  the 
case  of  toluene.  m-Xylyl-i-aldoxime,  C6H3Me2*CHINOH,  is  separated 
from  the  nitriles  by  taking  advantage  of  its  solubility  in  solutions  of 
the  alkalis ;  the  sy/i-form  is  purified  by  precipitation  from  its  ethereal 
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solution  by  hydrogen  chloride,  and  then  converted  into  the  anti- form 
by  warming  under  water  ;  the  latter  isomeride  forms  crystals  melt¬ 
ing  at  85 — 86°,  and  is  converted  into  2 : 4-dimethyl  benzoic  acid 
(m.  p.  124 — 125°)  by  heating  with  75  per  cent,  sulphuric  acid; 
the  syw-aldoxime,  obtained  in  the  usual  way  from  the  anfo'-aldoxime, 
crystallises  in  needles  melting  at  126°.  The  nitriles  consisted  of  a 
mixture  of  2  :  6  and  2  :  4-dimethylbenzonitriles  ;  the  former  separated 
from  the  oily  mixture  in  prismatic  crystals  (m.  p.  90 — 91°  ;  Noyes, 
Abstr.,  1899,  i,  284),  aDd  was  converted  into  2  :  6-dimethylbenzoic 
acid  (m.  p.  116°) ;  2  :  4-dimethylbenzonitrile  was  isolated  by  fraction¬ 
ating  the  remaining  oil,  and  was  converted  into  the  corresponding 
dimethylbenzoic  acid  (m.  p.  124°). 

From  o-xylene,  o-xylyl-i-aldoxime  was  obtained  in  the  anti-form  in  a 
manner  similar  to  that  just  described;  it  melts  at  106°  and  yields  a 
sodium  salt  crystallising  in  scales  ;  by  treatment  with  sulphuric  acid, 
it  gives  3  :  4-dimethylbenzoic  acid  (m.  p.  163°).  The  syn-iorm  of  the 
aldoxime  could  not  be  prepared.  3  :  k-Dimethylbenzonitrile  is  obtained 
as  the  last  fraction  when  the  mixture  of  this  compound  with  2  :  3-di¬ 
methyl  benzonitrile  is  distilled  in  steam  ;  it  melts  at  66°  and  is  not  an 
oil,  as  Kreysler  (Abstr.,  1885,  1055)  has  stated;  on  hydrolysis  with 
sulphuric  acid,  3  : 4-dimethylbenzoic  acid  is  produced.  The  isomeric 
2  :  3-dimethylbenzonitrile  is  contained  in  the  first  oily  fraction  of  the 
steam  distillation  ;  this  was  fractionated,  and  the  liquid  boiling  between 
200 — 230°  converted  into  the  acid,  from  which  2  : 3-dimethylbenzoic 
acid  (m.  p.  142 — 143°)  was  isolated. 

p- Xylyl-%aldoxime  was  obtained  directly  in  the  syn-iorm  -from  the 
mixture  of  aldoxime  and  nitrile  prepared  from  y>-xylene  ;  it  crystallises 
in  slender  needles  melting  at  139°,  and  is  easily  changed  into  the 
cmfa‘-form  melting  at  60° ;  2 : 5-dimethylbenzonitrile,  prepared  by 
fractionating  the  oily  residue  from  which  the  aldoxime  has  been 
extracted  by  alkali,  forms  crystals  melting  at  5*5°,  and  yields  2  :  5-di- 
methylbenzoic  acid  (m.  p.  132°)  on  hydrolysis. 

syra-Mesitylaldoxime  (m.p.  180 — 1813  ;  Hantzsch  and  Lucas,  loo.  cit., 
give  the  melting  point  as  179°)  separates  from  the  mixture  of  aldoxime 
and  nitrile  prepared  from  mesitylene;  the  anti-iorm,  obtained  from 
the  syn-iorm,  melts  at  124°.  The  nitrile  was  isolated  from  the  oily 
residue  in  crystals  melting  at  53°.  K.  J.  P.  O. 

[Chloro-  and  Bromo-hippuric  Acids.]  Hermann  Hildebrandt 
( Beitr .  chem.  Physiol.  Path.,  1902,  3,  365 — 372).  See  this  vol.,  ii,  228. 

isoCinnamic  Acid.  Carl  Liebermann  [and,  in  part,  B.  Halvorsen] 
(Per.,  1903,  36,  176 — 183). — Owing  to  Michael’s  recent  publication 
(Abstr.,  1902,  i,  32),  in  which  the  preparation  of  a  mixture  of  alio -  and 
*so-cinnamic  acids  by  reduction  of  /?-bromoa^ocinnamic  acid  is  de¬ 
scribed,  the  isolation  of  fsocinnamic  acid  from  the  mixture  of  acids 
obtained  in  the  manufacture  of  quinine  has  been  again  undertaken 
(compare  Liebermann,  Abstr.,  1890,  494,  620,  and  1417).  A  very  large 
quantity  (2'5  kilos),  of  the  mixed  acids,  which  in  this  case  was  rich  in 
ofZocinnamic  acid,  was  worked  up.  The  mixed  acids  were  freed  from 
benzoic  acid  by  distillation  with  steam,  and  the  residue,  after  dissolving 
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in  ether  and  drying,  was  allowed  to  solidify  slowly  ;  the  crystals  were 
removed  continually  as  they  formed,  and  the  remaining  oil  allowed 
to  solidify  further.  The  oily  residue  finally  obtained  was  converted 
into  barium  salt,  which  was  recrystallised  from  a  small  quantity  of 
methyl  alcohol  in  the  manner  described  by  Michael  (loc.  cit.).  From 
the  barium  salt  thus  purified,  afZocinnamic  acid  was  always  obtained, 
together  with  an  oil  which  only  slowly  solidified  and  then  showed  a  very 
uncertain  melting  point,  certain  fractions  giving  the  melting  point 
observed  by  Michael  for  his  wocinnamic  acid  (m.  p.  37°),  which  was 
20°  lower  than  that  originally  found  by  the  author.  No  acid  could 
be  isolated  which  was  free  from  a/Zoeinnamic  acid.  Reinvestigation  has 
also  shown  that  barium  affiocinnamate  crystallises  with  H20,  and  not 
with  3H20,  as  Michael  states ;  further,  this  salt  dissolves  at  19°  in  5  parts 
of  methyl  alcohol,  and  not  in  38  parts  (Michael),  the  presence  of  other 
barium  salts,  such  as  barium  benzoate,  greatly  increasing  the  solubility. 
Calcium  a^ocinnamate  crystallises  with  2H20  (compare  Michael)  and 
dissolves  in  9 ’8  parts  of  water  at  20°.  In  the  first  paper  (Liebermann, 
loc.  cit.),  it  was  stated  that  a^ocinnamie  acid  was  much  less  soluble  in 
petroleum  (b.  p.  60° — 70°)  than  tsocinnamic  acid  ;  it  is  found,  however, 
that  in  the  presence  of  10  per  cent  of  benzoic  acid  one  part  of  alio - 
cinnamic  acid  dissolves  in  13  parts  of  petroleum,  whereas  one  part  of 
the  pure  acid  dissolves  in  49 '2 — 51*8  parts.  Recent  determinations  of 
the  electrical  conductivity  made  by  Ostwald  show  that  pure  alloc in- 
namic  acid  has  K  0-0162;  the  value  for  isocinnamic  acid,  determined 
in  1890,  was  0*0158.  The  crystallographic  differences,  on  which  stress 
was  previously  laid,  have  also  largely  disappeared,  as  renewed  investi¬ 
gation  has  shown  that  a^ocinnamic  acid,  in  a  state  of  undoubted  purity, 
exhibits  many  of  the  forms  previously  thought  to  be  characteristic  of 
tsocinnamic  acid.  It  seems,  then,  highly  probable  that  isocinnamic  acid 
does  not  exist.  K.  J.  P.  O. 

f  Triphenylacetic  Acid  from  Chlorodiphenylacetic  Acid. 
Augustin  Bistbzycki  and  Carl  Herbst  ( Ber .,  1903,  36,  145 — 147). — 
Chlorodiphenylacetic  acid,  CPh2Cl*C02H,  may  be  prepared  by  gently 
heating  benzilic  acid  with  phosphorus  oxychloride,  and  crystallises  in 
rhombic  tablets  which  melt  and  decompose  at  118 — 119°.  When  it 
is  heated  with  benzene  and  aluminium  chloride,  it  yields  25  per  cent, 
of  the  theoretical  amount  of  triphenylacetic  acid.  A.  H. 

Mercury  Salicylate.  G.  Buroni  ( Gazzetta ,  1902,  32,  ii, 
311 — 313). — The  compound  obtained  by  mixing  solutions  of  mercuric 
acetate  and  sodium  salicylate,  and  stated  by  Goepel  ( Chem .  Zeit.  Rep., 
1889,  107)  to  be  mercury  salicylate,  is  shown  by  the  author  to  contain 
more  than  the  proper  proportion  of  mercury,  due,  probably,  to  the 
formation  of  some  basic  salicylate. 

Mercury  salicylate  is,  however,  obtained  pure  if  a  solution  of 
mercuric  acetate  is  added  to  a  solution  of  sodium  salicylate  acidified 
with  acetic  acid.  The  salt  readily  changes,  especially  when  not  quite 
dry  or  when  heated,  into  oxymercurisalicylic  anhydride  and  salicylic 
acid.  T.  H.  P. 
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Action  of  Bromine  on  m-Hydroxybenzoic  Acid.  Angelo 
Coppadoro  (Gazzetta,  1902,  32,  ii,  332 — 339). — Q-Bromo-S-hydroxy- 
benzoic  acid,  prepared  by  the  action  of  bromine  (1  mol.)  on  m-hydroxy- 
benzoic  acid  (1  mol.)  in  acetic  acid  solution,  crystallises  from  water 
in  acicular  flocks  melting  at  221°;  the  methyl  ester  separates  from 
aqueous  alcohol  in  needles  and  melts  at  126°;  the  ethyl  ester  melts 
at  94°. 

By  the  action  of  2  mols.  of  bromine  on  m-hydroxybenzoic  acid  in 
acetic  acid  solution,  the  following  three  acids  are  obtained  :  (1) 
6-bromo-3-hydroxybenzoic  acid  ;  (2)  2:4:  6-tribromo-3-hydroxybenzoic 
acid,  already  prepared  by  Werner  (Abstr.,  1886,  1015)  and  by  Krause 
(Abstr.,  1899,  i,  281);  and  (3)  4 :  Q-JDibromo-3-hydroxybenzoic  acid, 
which  separates  from  aqueous  solution  in  crystals  melting  at 
194 — 195°,  and  yields  a  methyl  ester  melting  at  144 — 145°.  T.  H.  P. 

New  Drugs.  III.  Methyl  m-Amino-p-hydroxybenzoate 
(“Orthoform  neu”).  Alfred  Einhorn  and  Eduard  Ruppert 
( Annalen ,  1902,  325,  305 — 339.  Compare  Abstr.,  1900,  i,  439,  493). — 
Methyl  m-amino-p-hydroxybenzoate  is  generally  obtained  in  the  form 
of  slender  needles  melting  at  142°,  but  it  has  also  been  observed  to 
crystallise  in  prisms  melting  at  110 — 1110  (Auwers  and  Rohrig, 
Abstr.,  1897,  i,  341).  It  has  been  found  that  this  form  of  low  melt¬ 
ing  point  (“  orthoform  neu  ”)  can  easily  be  prepared  by  adding  a  few 
drops  of  ethylenediamine  to  an  aqueous  solution  of  the  ordinary  form, 
when  it  separates  in  lustrous,  quadratic  leaflets  melting  at  110 — 1110. 
It  gives  an  intense  red  solution  in  nitric  acid,  and  is  thus  distinguish¬ 
able  from  the  corresponding  pseudo-form  of  methyl  p-amino-m-hydroxy- 
benzoate,  which  gives  a  dark  green  solution  with  this  acid.  A  large 
number  of  salts  and  derivatives  of  these  pseudo-forms  are  described  in 
the  paper. 

The  hydrochloride  of  the  pseudo-form  of  methyl  m-amino-p-hydroxy- 
benzoate  crystallises  in  slender  needles  melting  and  decomposing  at 
225°,  and  in  aqueous  solution  gives  a  red  coloration  with  ferric 
chloride ;  the  hydrobromide  forms  small  needles  melting  and  decompos 
ing  at  232°;  the  nitrate  and  sulphate  crystallise  in  needles;  the 
compound  with  mercuric  chloride,  CgH908N,HgCl2,  prepared  by 
shaking  up  the  ester  with  a  solution  of  mercuric  chloride,  crystallises 
in  yellow  needles  melting  at  165°,  and  with  warm  water  decomposes, 
mercuric  oxide  and  mercury  being  formed.  The  mercurichloride, 
CgH903N,HHgCl3,H20,  prepared  by  mixing  solutions  of  the  ester  and 
mercuric  chloride,  crystallises  in  pale  red  needles  melting  at  185°; 
the  zincochloride,  (C8H903N,H01)2,ZnCl2,  forms  colourless  needles 
melting  at  243° ;  the  platinichloride  crystallises  in  yellow  needles 
melting  at  225°. 

With  antipyrine,  the  o-aminophenols  yield  additive  compounds  which 
are  possibly  of  the  nature  of  betaines.  The  compound  of  antipyrine 
with  methyl  p-amino-m-hydroxybenzoate,  OgHgOgNjCjjHjgONg)  is 
prepared  by  mixing  its  two  constituents  in  ethyl  acetate  solution  ;  it 
crystallises  in  large,  yellow,  twinned,  monoclinic  prisms  [a  \b :  c  = 

1  "1580  :  1  :  05343].  The  corresponding  additive  compound  from  anti¬ 
pyrine  and  methyl  m-amino-p-hydroxybenzoate  forms  colourless,  tri- 
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clinic  crystals  melting  at  93°  and  is  decomposed  into  its  constituents 
by  hydrochloric  acid.  An  additive  compound  (“  salipyrin-orthoform  ”), 
C26H2707N3,  prepared  by  melting  mol.  proportions  of  antipyrine, 
salicylic  acid,  and  methyl  p-amino-m-hydroxy  benzoate  together  at 
140 — 160°,  crystallises  from  toluene  in  yellowish  plates  melting  at  76°, 
and  is  decomposed  by  hydrochloric  acid  into  its  components.  The 
corresponding  compound  from  methyl  m-amino-p-hydroxybenzoate 
(“salipyrin-orthoform  neu”)  crystallises  in  prismatic  needles  melting 
at  75 — 77°.  The  additive  compound  (“  tolypyrin-orthoform  ”)  obtained 
on  melting  together  l-p-tolyl-2  :  3-dimethy  1-5-pyrazolone  and  methyl 
p-amino-m-hydroxy  benzoate  at  140°,  crystallises  in  small,  white  prisms 
melting  indefinitely  at  86°,  whilst  the  isomeride,  prepared  in  a  similar 
manner  from  methyl  m-amino-p-hydroxy  benzoate,  forms  lustrous  plates 
melting  at  79 — 80°.  On  melting  together  4-dimethylamino-l-phenyl- 
2  :  3-dimethyl-5-pyrazolone  and  methyl  p-amino-m~hydroxybenzoate,  an 
additive  compound  is  formed  which  crystallises  in  rhombic  plates 
melting  at  76°;  the  corresponding  derivative  of  methyl  wi-amino- 
p-hydroxybenzoate  forms  prisms  melting  at  65 — 66°.  Methyl  m-acetyl- 
amino-p-hydroxybenzoate,  prepared  by  boiling  a  benzene  solution  of  the 
ester  with  acetyl  chloride,  crystallises  in  small  needles  melting  at  198°. 
Methyl  m-phenylsulphonamino-p-hydroxybenzoate, 
S02Ph-NH-C6H3(0H)-C02Me, 

prepared  by  the  action  of  benzenesulphonic  chloride  on  a  pyridine 
solution  of  the  ester,  crystallises  in  small  needles  melting  at  197°. 
Methyl  m~carbamino-p-hydroxybenzoate,  prepared  from  the  hydrochloride 
of  the  ester  and  potassium  cyanate,  forms  small,  prismatic  crystals 
melting  at  185°.  Methyl  m-thiocarbamino-p-hydroxybenzoate,  prepared 
in  a  similar  manner  by  use  of  potassium  thiocyanate,  crystallises  in 
prismatic  needles  melting  at  163°. 

Ethyl  chloroacetate  and  methyl  m-amino-p-hydroxy  benzoate  yield, 
with  elimination  of  hydrogen  chloride,  methyl  ethyl  m-carboxy-a-hydroxy- 
phenylaminoacetate,  C02Et*CH2,NH*06H3(0H),C02Me,  which  crystal¬ 
lises  with  alcohol  in  needles  melting  at  99 — 100°,  or  when  free  from 
alcohol  at  126°.  Methyl  ethyl  m-carboxyamino-p-hydroxybenzoate, 
C02Et,NH,C6H3(0H),C02Me,  is  prepared  from  ethyl  chlorocarbonate 
and  the  ester;  it  crystallises  in  needles  melting  at  158°.  The  corre¬ 
sponding  acid,  prepared  by  boiling  the  ester  with  sodium  hydroxide, 
forms  yellow  needles  which  do  not  melt  at  280°.  "When  the  ester 
is  heated  for  a  short  time  at  180°,  alcohol  is  eliminated,  and  methyl 

carbonyl-m-amino-p-hydroxybenzoate,  C0<C^^/>C(3H3*C02Me,  is 

formed  ;  it  crystallises  in  needles  melting  at  196'5°. 

When  heated  together  in  ethereal  solution,  catechol  carbonate  and 
methyl  m-amino-p-hydroxybenzoate  yield  the  catechol  ester  of  the 
carbamic  acid,  OH,C0H4,O,CO*l;rH,O6H3(OH)’CO2Me  ;  it  crystallises 
in  small  needles  melting  at  161°,  and  very  readily  decomposes  into 
the  carbonyl  derivative  just  described  and  catechol. 

Methyl  m-dimethylaminoanisate,  NMe2,06H8(0Me),C02Me,is  obtained 
in  the  form  of  a  methiodide  when  methyl  yn-amino-p-hydroxy- 
benzoate,  methyl  iodide,  and  potassium  hydroxide  are  left  in  alcoholic 
solution  ;  it  crystallises  in  white  needles  melting  at  206°,  and  yields 
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trimethylanisobetaine  and  methyl  m-dimefchylaminoanisate  when  suc¬ 
cessively  treated  with  lead  hydroxide  and  distilled  (Griess,  this 
Journal,  1873,  1145);  the  hydrtodide  of  methyl  m-diaminoanisate 
melts  at  177°.  Methyl  m -methyl-  and  m-dimethyl-amino-^-hydroxy- 
henzoate,  NHMe,C6H3(0H),C02Me,  are  formed  when  the  ester  and 
methyl  iodide  are  heated  together  in  alcoholic  solution  ;  the  mix¬ 
ture  is  separated  into  its  components  by  treating  with  catechol 
carbonate,  which  forms,  with  the  monomethyl  derivative,  the  carbonyl 

derivative,  C0<^_Q_J>C6H3’C02Me  ;  the  latter  crystallises  in  lustrous 

needles  melting  at  168°  ;  when  heated  with  hydrochloric  acid,  the  sub¬ 
stance  last  mentioned  i3  converted  into  m.-methylamino-\)-hydroxy- 
henzoic  acid,  NHMe,C(iH3(0H)*C02H,  which  crystallises  in  yellowish 
needles  melting  at  190°  ;  the  hydrochloride  forms  crystals  melting  at 
220°.  From  this  acid,  methyl  m-methylamino-ip-hydroxybenzoate  is 
easily  prepared  in  the  usual  way ;  it  crystallises  in  needles  melting  at 
154°.  The  dimethylamino-derivative,  prepared  as  above  described, 
crystallises  from  dilute  alcohol  in  monoclinic  prisms  melting  at 
59 ‘5 — 60°,  and  with  ferric  chloride  gives  a  violet  coloration ;  the 
hydrochloride  forms  small  needles  melting  at  176°,  and  the  platini - 
chloride  yellow  needles  melting  at  197°;  the  methiodide  crystallises  in 
star-shaped  aggregates  of  needles  melting  at  190°.  By  the  action  of 
ethyl  iodide  on  methyl  m-amino-johydroxybenzoate,  a  mixture  of  ethyl 
and  diethyl  derivatives  is  obtained ;  these  are  separated  by  treatment 
with  carbonyl  chloride  ;  this  converts  the  monoethyl  derivative  into 
an  insoluble  carbonyl  compound  melting  at  105°,  from  which  the  ethyl- 
amino-derivative  can  be  prepared  in  the  same  manner  as  the  methyl- 
amino -d  eri  vative ;  it  crystallises  in  needles  melting  at  117°,  and  yields 
a  hydrochloride  melting  at  210°.  Methyl  m-diethylamino-p-hydroxy - 
benzoate  is  purified  by  conversion  into  the  hydrobromide ,  which  crys¬ 
tallises  in  needles  melting  at  202°  ;  the  base  is  an  oil  boiling  at  285° 
and  solidifying  below  0°  ;  the  hydriodide  is  formed  when  the  amino- 
ester  is  treated  with  ethyl  iodide  and  potassium  hydroxide  in  dilute 
alcoholic  solution ;  it  crystallises  in  small,  white  needles  melting  at 
188°. 


When  chloroacetic  acid  is  heated  with  methyl  m-amino-p-hydroxy- 
benzoate  at  150 — 160°,  methyl  m-chloroacetylamino-p-hydroxybenzo- 
ate  (Einhorn  and  Oppenheimer,  Abstr.,  1900,  i,  493)  is  produced;  if 
excess  of  the  ester  is  used,  methyl  1' -carboxy-if -hydroxy-3' -acetanilino-l  ‘ 
carboxy-i-hydroxy-3-anilide, 

C02Me-C6H3(0H)-NH-CH2-C0-NH-C6H3(0H)'C02Me, 
is  formed  ;  it  crystallises  in  small  groups  of  needles  melting  at  219°, 
and  gives  with  ferric  chloride  a  deep  green  coloration ;  if  the  ester 
and  the  chloroacetic  acid  are  heated  together  at  a  higher  temperature, 
190°,  a  monobasic  acid,  Cl7HI607N2,  is  obtained  as  an  insoluble 
powder,  not  melting  at  280° ;  it  is  probably  the  acid  ester,  of  which 
the  compound  just  described  is  the  di-ester.  When  methyl  m-amino- 
y>-hydroxybenzoate  reacts  with  chloroacetic  acid  in  the  presence  of 
sodium  carbonate,  methyl  6-carboxy-2-ketophenomorpholine-i-acetic  acid , 


C02Me*C6H3< 


0 - CO 

N(CH2-C02H) 


>mi2,  is  formed ;  it  crystallises  from 
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ethyl  acetate  in  lustrous  scales  melting  at  227°,  and  gives  a  red  color¬ 
ation  with  ferric  chloride  ;  the  ester  is  formed  on  boiling  the  acid 
with  alcohol ;  it  crystallises  in  silky  needles  melting  at  136°  and  gives 
no  coloration  with  ferric  chloride. 

Methyl  o-nitro-p-carboxyphenoxy acetamide, 

NH2-CO-CH2;0*06H3(N02)-C02Me, 
is  produced  when  mol.  proportions  of  chloroacetamide  and  the  potass¬ 
ium  salt  of  methyl  m-nitro-p-hydroxy  benzoate  are  fused  at  180°;  the 
ester  crystallises  in  needles  melting  at  186°.  On  reduction  with 
aluminium  amalgam,  methyl  m-amino-p-carboxyphenoxyacetamide  is  ob¬ 
tained,  crystallising  in  silky  needles  melting  at  178°;  when  dis¬ 
solved  in  mineral  acids,  it  is  converted  into  methyl  3-ketopheno- 
morpholine-6-carboxylate  (m.  p.  193°).  The  latter  substance  is  also 
formed  when  the  ester  is  heated  at  190°,  ammonia  being  eliminated. 
If  the  nitro  compound  is  reduced  in  acid  solution,  the  same  ketopheno- 
morpholine  is  formed,  together  with  an  acid,  C10H11O517,  which  crys¬ 
tallises  in  needles  melting  at  191°,  and  with  ferric  chloride  gives  a 
violet  coloration ;  its  benzoyl  derivative,  C10H10O5NBz,  forms  lustrous 
leaflets  melting  at  138°.  K.  J.  P.  0. 

Action  of  p-Nitrobenzyl  Chloride  on  Acetoacetic  and  Cyano- 
acetic  Esters  and  their  Derivatives.  G.  HostEO  ( Gazzetta ,  1902, 
32,  ii,  355 — 364). — The  interaction  of  p-nitrobenzyl  chloride  and  ethyl 
acetoacetate  in  absolute  alcoholic  solution  in  presence  of  sodium  gives 
rise  to:  (1)  Dinitrostilbene.  (2)  Ethyl  di-p~nitrodibenzylaceloacetate, 
CAc(CH2*06H4,N02)2*C02Et,  which  is  soluble  in  benzene  or  alcohol, 
being  deposited  from  the  latter  solvent  in  small,  colourless,  shining 
scales  melting  at  139 — 140°.  (3)  Ethyl  di-p-nitrodibenzylacetate , 
CH(CH2*C6H4'N02)2'C02Et,  which  is  soluble  in  light  petroleum, 
benzene,  or  alcohol,  from  the  last  of  which  it  crystallises  in  colourless, 
shining  needles  melting  at  106 — 107°. 

Ethyl  di-p-nitrodibenzylcyanoacetate,  CN,C(CH2*C6H4-N02)2'C02Et, 
prepared  from  p-nitrobenzyl  chloride  and  ethyl  cyanoacetate,  is  soluble 
in  benzene  or  acetic  acid,  from  the  latter  of  which  it  is  deposited  in 
colourless,  triclinic  crystals  melting  at  164 — 165°. 

Di-p-nitrodibenzylcyanoacetamide ,  CN*C(CH2*C6H4*1702)2'C0,NH2, 

obtained  by  the  action  of  p-nitrobenzyl  chloride  on  cyanoacetamide, 
dissolves  slightly  in  alcohol  and  to  a  greater  extent  in  acetic  acid, 
from  which  it  crystallises  in  elongated,  colourless  laminae  melting  at 
230—231°. 

Di-p-nitrodibenzylmalonitrile,  C(CH2'C6H4*N02)2(CN)2,  prepared  by 
heating  the  preceding  compound,  or,  together  with  ethyl  di-p-nitro- 
benzylcyanoacetimino-ether,  by  the  interaction  of  sodium,  p-nitro¬ 
benzyl  chloride,  and  malonitrile  (dicyanomethane),  dissolves  slightly  in 
alcohol  or  benzene,  more  readily  so  in  acetic  acid,  from  which  it  crystal¬ 
lises  in  bundles  of  flattened  needles  melting  at  219 — 221°. 

Ethyl  di-p-nitrodibenzylcyanoacetoimino-ether , 

CN-C(CH2-06H4-NO2)2-C(NH)-OEt, 
obtained  as  above  or  by  the  interaction  of  malonitrile  and  p-nitrobenzyl 
chloride  in  absolute  alcohol  in  presence  of  sodium,  crystallises  from 
alcohol  or  benzene  in  minute,  colourless  needles  melting  at  169 — 170°. 

T.  H.  P. 
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Acenaphthenequinone.  Vincenzo  Recchi  ( Gcizzetta ,  1902,  32, 
ii,  365 — 369). — When  acenaphthenequinone  and  ethyl  acetoacetate  in 
molecular  proportion  are  condensed  in  presence  of  potassium  hydr¬ 
oxide,  they  yield  a  compound  having  the  constitution 

r  r  <9° 

10  16  C:CAc-002Et, 

which  separates  from  benzene  in  yellow  crystals  melting  at  150°. 

If  aqueous  ammonia  is  employed  as  condensing  agent  in  place  of 
potassium  hydroxide,  these  two  substances  yield  a  compound 


C10H16< 


C:CAc-C02Et 
C:CAc-C02Et’ 


which  crystallises  from  ethyl  acetate  in  small,  white  laminae  melting 


at  174—175°. 


T.  H.  P. 


Fusion  of  some  Typical  Santonin  Derivatives  with 
Potassium  Hydroxide.  P.  Bertolo  ( Gazzetta ,  1902,  32,  ii, 
371 — 379). — When  fused  with  potassium  hydroxide,  desmotropo- 
santonin,  isodesmotroposantonin,  ^-desmotroposantonin,  and  rf-desmo- 
troposantonin  all  yield  the  1  :  3-dimethyl-/?-naphthol  obtained  in  the 
same  way  by  Andreocci  (Abstr.,  1896,  i,  182)  from  the  santonous  acids. 
Under  the  same  conditions,  1  :  3-dimethylnaphthalene  is  obtained  from 
hypofsosantonin,  but  santonin,  santonic  acid,  santonone,  and  iso san- 
tonone,  when  fused  with  potassium  hydroxide,  yield  no  definite 
product. 

The  following  conclusions  are  drawn  :  (1)  All  derivatives  of  santonin 
in  which  the  ketonic  group,  -CH2'CO,  is  converted  into  the  phenolic 
group,  -CHIC(OH)*,  when  fused  with  potassium  hydroxide  yield 
1  :  3-dimethyl-/3-naphthol  as  the  principal  product.  (2)  Those  derivatives 
in  which  the  ketonic  is  reduced  to  the  methinic  group,  -CH!CH*, 
give  an  almost  theoretical  yield  of  the  corresponding  hydrocarbon, 
1  :  3-dimethylnaphthalene.  (3)  Derivatives  which,  like  santonin,  retain 
the  ketonic  group,  yield  neither  the  naphthol  nor  the  hydrocarbon, 
but  form  decomposition  products  precipitable  by  dilute  sulphuric 
acid.  T,  H.  P. 


Benzyl  Esters  of  Carbonic  and  Phthalic  Acids.  Carl  A. 
Bischoff  ( Ber 1903,  36,  159 — 161.  Compare  Abstr.,  1903,  i,  26). — 
Sodium  benzoate  is  formed  as  an  impurity  in  the  preparation  of 
sodium  benzyloxide  if  the  action  be  prolonged  or  if  the  temperature  be 
too  high.  Dibenzyl  carbonate,  prepared  from  sodium  benzyloxide  and 
carbonyl  chloride,  boils  at  195 — 203°  under  12  mm.  pressure,  and 
solidifies  forming  prisms  melting  at  29°. 

The  monobenzyl  phtbalate  previously  described  by  the  author  is 
identical  with  the  substance  obtained  by  Meyer  (Abstr.,  1897,  i,  350) 
from  silver  phthalate  and  moist  benzyl  iodide. 

Dibenzyl  carbonate  is  not  decomposed  by  phenol,  and  hence  this 
substance  cannot  be  assumed  to  be  an  intermediate  product  in  the 
formation  of  phenyl  benzyl  ether  by  the  action  of  benzyl  alcohol  on 
phenyl  carbonate.  A.  H. 
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Derivatives  of  Dichlorophthalic  Acid.  Emile  C.  Sevebin  (Bull. 
Soc.  chim.,  1903,  [iii],  29,  60 — 62). — 2' -Dimethylamino-Z' -hydroxy - 
benzoyl -3  :  Q-dichlorobenzoic  acid,  NMe2,C6H3(0H),00,C6H2Cl2,C02H, 
obtained  by  melting  together  m-dimethvlaminophenol  and  dichloro¬ 
phthalic  anhydride  [D.R.P.  87068],  separates  from  alcohol  in  colour¬ 
less  crystals,  melts  at  191°,  and  when  heated  with  m-dimethylamino- 
phenol  dissolved  in  sulphuric  acid,  furnishes  the  rhodamine, 
C6H2Cl2[CO‘C6H3(OH)*NMe2]2, 

which  forms  small,  violet  crystals, 'and  dyes  silk  in  red  tints  with  a 
violet  shade.  When  condensed  with  m-diethylaminophenol,  the 
corresponding  mixed  rhodamine  is  produced,  but  has  not  been  obtained 
pure. 

2' -Dime thylamino- 3 ' - hyd roxybenzyl-Z  :  Q-dichlorobenzoic  acid,  prepared 
by  reducing  the  foregoing,  is  a  colourless,  crystalline  substance,  which 
melts  at  195°. 

5:8:  \-Dimethylamino-2-hydroxydichloroanthraquinone,  obtained  by 
heating  2'-dimethylamino-3'-hydroxybenzoyl-3  :  6-dichlorobenzoic  acid 
with  sulphuric  acid  at  100°,  separates  from  acetic  acid  in  violet 
flakes  with  a  bronze  lustre  and  melts  at  185°.  T.  A.  H. 

New  Reagent  for  Inducing  the  Hofmann  Reaction.  Joseph 
Tscheeniac  (Ber.,  1903,36,  218). — Phthalimide  is  readily  transformed 
into  anthranilic  acid  when  shaken  with  alkali  and  iodosobenzene. 
The  iodosobenzene  plays  the  part  of  the  alkali  hypochlorite  in  the 
ordinary  Hofmann  transformation  of  acid  amides  into  amines.  *  No 
isatoic  acid  is  formed  when  only  one  equivalent  of  alkali  is  emploved. 

J.  J.  S. 

Methylgallic  Acids  and  Synthesis  of  Syringic  Acid.  Carl 
Graebe  and  E.  Martz  (Ber.,  1903,  36,  215 — 217). — Gallic  acid  methyl 
ether  [C02H  :  (OHj2 :  OMe=  1  :  3  :  5  :  4]  is  readily  obtained  when  gallic 
acid  is  dissolved  in  sodium  hydroxide  solution  (2  mols.)  and  warmed 
with  methyl  sulphate.  It  melts  at  240°,  dissolves  readily  in  hot 
water,  but  is  insoluble  in  chloroform.  Its  methyl  ester, 
0Me-C6H2(0H)2-C02Me, 

crystallises  from  a  mixture  of  ohloroform  and  light  petroleum  in 
needles  melting  at  147-5°. 

Syringic  acid,  0H-C6H2(0Me)2*C02H  [C02H  :  OH  :  (OMe)2  = 

1  :  4  :  3  :  5],  is  obtained  when  gallic  acid  trimethyl  ether  is  hydrolysed 
with  concentrated  hydrochloric  acid  (5  parts)  at  100°. 

Its  methyl  ester  crystallises  with  H20  ;  when  hydrated,  it  melts  at 
83 — 84°  j  when  anhydrous,  at  106°.  J.  J.  S 

Constitution  of  Ellagic  Acid.  Carl  Graebe  (Ber.,  1903,  36, 
212 — 215.  Compare  H.  Schiff,  Ber.,  1879,  12,  1534 ;  Barth  and 
Goldschmiedt,  ibid.,  1253). — The  constitution  of  ellagic  acid  is  given 
CHIC-CO-O-C-C-OH 

as  OH*C  C - C  C’OH  .  The  fact  that  fluorene  is  formed  when 

1 1  1 1  I  i 

OH-C— C-OCOC  C 
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the  acid  is  distilled  with  zinc  dust  cannot  be  used  as  an  argument 
against  such  a  formula,  as  it  is  now  shown  that  diphenylmethylolide, 


C  H  "CO 

) 6  4  1  ,  also  yields  a  small  amount  of  fluorene  in  addition  to  di- 


CfiH4-0 


phenyl  and  2-methyldiphenyI. 


J.  J.  S. 


Racemic  Nature  of  i-Usnic  Acid.  Andreas  Smits  ( Anncden , 
1902,  325,  339 — 347). — As  a  result  of  his  observations  on  usnic  acid 
from  various  sources,  Widman  (Abstr.,  1900,  i,  235,  347)  stated  that 
both  d-  and  Z-usnic  acids  melted  at  203°,  whereas  t-usnic  acid  melted  at 
191—192°.  Salkowski  (Abstr.,  1901,  i,  152),  on  the  other  hand,  found 
that  active  and  inactive  usnic  acids  exhibited  melting  points  which 
varied  between  192°  and  202°.  When  the  melting  point  is  taken 
with  a  delicate  thermometer  dipped  into  the  molten  substance,  the 
melting  point  of  either  d-  or  Z-usnic  acid  is  191  *4°,  and  that  of  i-usnic 
acid  193°.  The  observations  of  the  authors  above  mentioned  are 
possibly  explained  by  the  fact  that  both  d-  and  Z-usnic  acids  can  be 
heated  to  196°  without  melting  ;  when  melting  sets  in,  the  temperature 
sinks  to  191-4°.  i-Usnic  acid  does  not  behave  in  this  manner.  The 
relation  of  these  melting  points  makes  it  very  probable  that  i-usnic 
acid  is  a  true  racemic  compound  at  its  melting  point.  The  melting 
points  of  eutectic  mixtures  of  benzoin  and  the  usnic  acids  show  that 
this  is  the  case  at  127°,  the  melting  point  of  this  mixture.  The 
eutectic  mixture  of  benzoin  and  (Z-usnic  acid,  which  contains  29  per 
cent,  of  the  acid,  melts  at  127-3°,  a  mixture  of  the  same  composition 
of  Z-usnic  acid  and  benzoin  melting  at  128°.  JBoth  d -  and  Z-usnic  acids 
illustrate  to  a  remarkable  degree  the  fact  that  velocity  of  crystallisa¬ 
tion  is  dependent  on  temperature.  When  the  molten  acids  are  cooled 
rapidly,  they  form  amorphous  gums  which  will  not  crystallise  until 
they  are  again  heated  in  the  neighbourhood  of  their  melting  point. 

K.  J.  P.  O. 


Reduction  of  some  Aromatic  Nitro-compounds.  Frederick 
ALWAYandM.  D.  Welsh  (J.  Amer.  Chem.  Soc.,  1902,24,  1052 — 1060). 
— m-  and  y-Nitrobenzaldehydes,  when  reduced  by  zinc  dust,  form  sub¬ 
stances  of  an  unknown  nature,  which,  on  oxidation,  yield  nitroso- 
benzaldehydes.  By  reduction  with  zinc  dust  in  presence  of  ammonium 
chloride,  the  authors  obtained  various  condensation  products  of  the 
hydroxylaminobenzaldehydes,  but  neither  of  the  corresponding 
iV-formylphenyl  ethers  of  the  nitrobenzaldoximes  was  detected, 
however,  although  they  are  formed  in  the  electrolytic  reduction 
(Gattermann,  Abstr.,  1897,  i,  189).  The  insoluble  compound  obtained 
by  Bamberger  and  Friedman  ( Ber .,  1895,  28,  250)  from  m-nitro- 

benzaldehyde  has  probably  the  formula  0<Cq  ^?-Nitro- 

benzaldehyde  forms  a  similar  compound  together  with  one  or  more 
insoluble  condensation  products  derived  from  p-hydroxylaminobenz- 
aldehyde.  E.  F.  A. 
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Citronellaldoxime  and  its  Transformation  Product.  Friedrich 
Mahla  ( Ber .,  1903,  36,  484 — 490,  Compare  Tiemann  and  Kriiger, 
Abstr.,  1896,  i,  384). — Tiemann  and  Kriiger’s  amino-4-menthone  is 
presumably  d^-hydroxylamino-Z-menthene, 

CHMe<^2,CH^NH,^>CH-CM:e:CHc. 

It  distils  at  122 — 123°  under  14  mm.  pressure,  has  a  sp.  gr.  0  9736, 
n0  1 ‘47877,  and  a  rotation  of  -  3°  in  a  10  cm.  tube  at  25°.  Its  strong 
reducing  properties  are  more  in  harmony  with  the  above  formula 
than  with  that  suggested  by  Tiemann  and  Kriiger.  The  oxalate, 
(Cl0H20ON)2C2O4,  melts  at  136°  and  dissolves  readily  in  water  or 
alcohol.  The  benzoyl  derivative,  melts  at  63c,  and  the 

mtfroso-compound,  C10H18O2N2,  at  52°,  the  latter  exploding  with  violence 
when  heated  to  a  higher  temperature. 

When  the  nitroso-derivative  is  warmed  with  dilute  sulphuric  acid, 
it  yields  nitrous  oxide  and  a  hydrocarbon,  C10H16,  probably  either 
A5,8(9)-p-menthadiene  or  A2,8l9)-p-menthadiene.  Thte  distils  at  75 — 80° 
under  9  mm.  pressure,  has  nD  1 ‘4982 4,  a  sp.  gr.  0‘8491,  and  a  rotation 
of  +  8‘4°  in  a  10  cm.  tube  at  20°.  It  readily  decolorises  permanganate, 
combines  with  bromine,  and  dissolves  sodium  without  the  evolution  of 
hydrogen.  The  hydrocarbon  is  always  accompanied  by  an  alcohol, 
Ci0H20O,  which  may  be  removed  by  Tiemann  and  Kruger’s  method  as 
the  sodium  salt  of  its  acid  ester  of  phthalic  acid.  The  alcohol  boils  at 
119 — 125°  under  19  mm.  pressure  and  is  optically  active.  J.  -J.  S. 

Action  of  Aluminium  Bromide  on  Ketones.  Michael  I. 
Konowaloff  and  Finogueeff  (J,  Buss.  Phys.  Chem.  Soc.,  1902,  34, 
944 — 949). — Under  the  influence  of  aluminium  bromide  in  presence  of 
ethyl  bromide,  acetophenone  undergoes  two  distinct  transformations  : 
(1)  three  molecules  of  the  ketone  condense,  with  elimination  of  3H20, 
yielding  s-triphenylbenzene  and  (2)  two  molecules  of  the  ketone 
condense  forming  first,  possibly,  a  hydroxy -ketone,  which  loses  one 
molecule  of  water,  yielding  methylstilbyl  phenyl  ketone  (/38-diphenyl- 
A^-buten-8-one),  CMePhICH’COPh,  as  a  yellow,  oily  liquid  boil¬ 
ing  at  340 — 345°,  and  having  the  sp.  gr.  1T08  at  20°/0°;  it 
has  the  normal  molecular  weight  in  freezing  benzene,  and  instantly 
decolorises  bromine  or  potassium  permanganate  ;  with  hydroxylamine, 
it  yields  a  hydroxyamine,  OH'NH'CMePh'CHyCOPh,  crystallising  from 
ether  in  colourless,  rectangular,  parallelopipedons  melting  at  112°. 

The  part  played  by  the  ethyl  bromide  in  these  condensations  of 
acetophenone  is  unknown.  T.  H.  P. 

o-^o-Dinitrobenzaldehyde.  II.  Paul  Friedlander  and  Paul  Cohn 
( Monatsh .,  1902,  23,  1003 — 1007.  Compare ‘Abstr.,  1902,  i,  790). — 
o-p -Dinitrophenyllactyl  methyl  ketone,  C6H3(N02)2*CH(0H),CII2,C0Me, 
prepared  by  the  condensation  of  o-jo-dinitrobenzaldehyde  with  acetone, 
crystallises  in  long,  pale  yellow  prisms  and  melts  at  63 — 64°.  Its 
phenylhydrazone  crystallises  from  xylene  in  red  needles  melting  and 
decomposing  at  227°.  When  heated  with  acetic  anhydride,  dinitro¬ 
phenyllactyl  methyl  ketone  gives  dinitrocinnamyl  methyl  ketone, 
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C6H3(N02yCH:CH-C0Me  [N02  =  2:4],  crystallising  from  alcohol  in 
yellow  needles  which  melt  at  73 — 74°.  Its  pheaylhydrazone  forms 
reddish-brown  needles  and  melts  at  191°. 

Excess  of  sodium  carbonate  added  to  a  hot  aqueous  solution  of 
dinitrophenyllactyl  methyl  ketone  causes  the  immediate  separation  of 
a  dinitro-indigotin, 

N02-C,Hs<^>C:C<°°>C6Ha-N02  [NO,  :  CO  :  NH  =  4:1:2], 

isomeric  with  the  dinitro-indigotin  [N02  :  CO  :  NH  =  5  :  1  :  2]  prepared 
by  Baeyer  from  nitroisatin  chloride.  A.  McK. 

Hydroxybenzylideneacetone  and  Dihydroxydibenzylidene- 
acetone.  Theodor  Zincke  and  G.  Muhlhausen  ( Ber .,  1903,  36, 
129 — 134). — p -Dihydroxydibenzylidenecicetone,  CO{CH!CH,C6H4,OH)2, 
is  formed,  together  with  a  small  amount  of  hydroxybenzylidene¬ 
acetone,  by  the  condensation  of  acetone  and  p-hydroxybenzaldehyde 
in  presence  of  hydrochloric  acid.  It  exists  in  two  modifications,  the 
constitutional  relations  between  which  have  not  yet  been  made  out. 
The  stable  form  crystallises  in  orange-yellow  plates  or  needles  melting 
at  237 — 238°,  and  forms  dark  orange-coloured  solutions  in  alkalis. 
The  acetyl  compound  crystallises  in  yellow,  silky  needles  melting  at 
165 — 166°.  The  methyl  ester  is  identical  with  the  dianisylidene- 
acetone  of  Baeyer  ’and  Villiger  (Abstr.,  1902,  i,  380).  Dihydroxy- 
dibenzylideneacetone  readily  forms  oxoniurn  salts  witli  acids.  The 
hydrochloride ,  Cl7H1403,HCl,  forms  small,  bluish-black,  lustrous 

prisms,  and  the  hydrob'omide  forms  large  crystals  resembling  those 
of  the  hydrochloride.  The  sulphate,  C17H1403,H2S04,  crystallises  in 
almost  black  needles  with  a  metallic  lustre.  The  labile  modification 
of  dihydroxydibenzylideneacetone  is  obtained  by  the  decomposition  of 
the  hydrochloride  formed  in  the  preparation  of  the  original  con¬ 
densation  product,  and  crystallises  in  dark  green,  lustrous  plates.  The 
alcoholic  solution  is  green  and  yields  the  green  compound  when 
immediately  diluted  with  water.  When  preserved  or  heated,  its  colour 
changes  to  brown,  and  it  then  contains  the  stable  form.  When  the  green 
form  is  heated,  it  passes  into  the  yellow,  stable  form  at  about  100 — 145°. 
The  hydrochloride  of  the  labile  form  separates  in  bluish-black  crystals. 
The  salts  cannot  be  prepared  in  alcohol  or  acetone  solutions,  as  the  salts 
of  the  yellow  form  are  then  at  once  produced.  Hydroxybenzylidene- 
«ce<owe,OH,C6H4*CH!CH*CO,CH3,crystallises  in  long, colourless  needles 
melting  at  102 — 103°,  and  also  forms  coloured  salts  with  acids.  The 
acetyl  com  pound  crystallises  in  small,  silky  needles  melting  at  80 — 81°. 

Both  the  mono-  and  di-hydroxy-compounds  yield  bromo-derivatives, 
which  behave  like  true  bromophenols  and  not,  as  was  expected,  like 
pseudo-bromides.  A.  H. 

Synthetic  Preparations  by  means  of  Indandione  (Diketo- 
hydrindene).  Giorgio  Errera  (Gazzetta,  1902,  32,  ii,  330 — 331). — 
The  author  gives  the  following  preliminary  results  of  work  he  is 
obliged  to  postpone. 

The  condensation  of  indandione  with  ethyl  orthoformate  in  presence 
of  acetic  acid  does  not  yield  the  expected  ethoxymethylene  derivative, 
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the  principal  product  of  the  reaction  being  a  hydroxymethylene 

00 

compound  of  the  constitution  C6H4<^qq^>CICH*OH,  which  forms 

hydrated,  reddish  crystals  and  yields  a  well-crystallised,  yellow  sodium 
derivative.  In  presence  of  water,  this  compound  undergoes  partial 
decomposition  into  formic  acid  and  indandione,  the  latter  then  con¬ 
densing  with  the  unaltered  compound  to  give  methenylbisindandione , 

C6H4<£Q>C:CH-CH<£Q>C6H4,  which  forms  long,  red  needles 

only  slightly  soluble  in  the  ordinary  solvents  and  yields  yellow  salts 
with  the  alkali  metals  and  a  yellow  oxime.  With  aqueous  ammonia,  it 
reacts  in  two  ways  :  (1)  yielding  indandione  and  aminomethylene - 
indandione,  and  (2)  giving  a-diphenylpyridinediketone ;  both  these 
compounds  crystallise  well.  T.  H.  P. 

Additive  Compounds  of  Tetrabromo-o-benzoquinone.  0. 
Loring  Jackson  and  Horace  0.  Porter  (. Ber .,  1903,  36,  454 — 456. 
Compare  this  vol.,  i,  102). — The  additive  compound,  2C602Br4,Me0H, 
is  formed  when  tetrabromo-o-benzoquinone  is  left  in  contact  with 
methyl  alcohol  for  8  days  at  the  ordinary  temperature  ;  it  crystallises 
in  white,  rhombic  plates,  melts  at  261°,  and  is  much  more  stable  than 
the  analogous  dianilino-derivative  {loo.  cit .)  ;  with  acetic  anhydride,  it 
gives  an  acetyl  derivative,  C15H606Br8,  which  crystallises  from  methyl 
alcohol  or  benzene  and  melts  at  249°.  Benzyl  alcohol  gives  a  similar 
compound,  and  when  tetrabromo-o-benzoquinone  is  left  in  contact  with 
ordinary  moist  toluene  for  a  week,  the  additive  compound,  2  C602Br4,H20, 
separates  ;  it  crystallises  from  chloroform  and  light  petroleum,  and 
begins  to  decompose  at  180°  with  the  production  of  a  red  substance. 

W.  A.  D. 

The  Alkylation  of  Anthragallol.  Friedrich  Bock  {Monatsli., 
1902,  23,  1008 — -1021). — For  the  purpose  of  comparing  the  nitration- 
products  of  anthragallol  (Bamberger  and  Bock,  Abstr.,  1897,  i,  596  ; 
1902,  i,  30)  with  those  of  its  alkyl  derivatives,  the  author  has  devised 
a  suitable  method  of  methylating  anthragallol.  Anthragallol  dimethyl 
ether,  C14H502(0Me)2*0H,  prepared  by  heating  anthragallol,  sodium 
carbonate,  and  excess  of  nitrobenzene  at  150°,  and  then  adding  methyl 
sulphate,  crystallises  from  alcohol  in  orange-coloured  needles  melting 
at  159 — 160°.  The  sodium  and  lithium  derivatives  are  red.  The 
acetyl  derivative  crystallises  from  alcohol  in  lemon-yellow  needles 
which  melt  at  167°. 

Anthragallol  methyl  ether,  C14H502(0H)2,0Me,  prepared  by  heating 
the  dimethyl  ether  with  concentrated  sulphuric  acid  at  100°,  crystallises 
from  alcohol  in  needles  melting  at  233°  and  forms  a  diacetyl  derivative 
which  crystallises  in  sulphur-yellow  needles  melting  at  184°. 

When  the  dimethyl  ether  is  heated  with  concentrated  sulphuric 
acid  at  200°,  the  methyl  groups  are  eliminated  and  anthragallol  is 
formed. 

The  sodium  derivative  of  the  dimethyl  ether  does  not  react  with 
methyl  iodide,  but  when  heated  with  methyl  sulphate  and  sodium 
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carbonate  at  180°  yields  cinthragallol  trimethyl  ether,  CuH502(0Me)3  ; 
this  crystallises  in  citron-yellow  needles  and  melts  at  1 68°. 

Perkin  and  Hummel  (Trans.,  1893,  63,  1160)  have  described  three 
anthragallol  dimethyl  ethers  occurring  in  Oldenlandia  umbellata,  but 
none  of  those  compounds  is  identical  with  the  dimethyl  ether  examined 
by  the  author.  A.  McK. 

The  Occurrence  of  Nerol ;  a  New  Aliphatic  Terpene  Alcohol 
in  Ethereal  Oils.  Hugo  von  Soden  and  Otto  Zeitschel  ( Ber .,  1903, 
36,  265 — 267.  Compare  Hesse  and  Zeitschel,  this  vol.,  i,  189). — 
Nerol,  to  the  extent  of  15 — 20  per  cent.,  may  be  readily  obtained 
from  American  oil  of  petit-grain.  The  geraniol  may  be  removed  by 
aid  of  the  compound,  insoluble  in  light  petroleum,  which  it  forms  with 
calcium  chloride.  Neryl  acetate,  obtained  by  the  action  of  acetic 
anhydride  on  the  alcohol, distils  at  134°  under  25  mm.  pressure  and  has 
asp.  gr.  0917  at  15°.  The  formate  distils  at  119 — 121°  under  25  mm. 
pressure  and  has  a  sp.  gr.  0’928  at  15°.  J.  J.  S. 

Lariciresinol.  Hugo  Hermann  (. Monatsh .,  1902,  23,  1022 — 1031). 
— It  has  been  shown  by  Bamberger  and  Landsiedl  (Abstr.,  1899,  i, 
929)  that  lariciresinol,  from  the  resin  of  the  larch  tree,  has  the  consti¬ 
tution  Cl7H1604(0Me)2,  and  contains  four  hydroxyl  groups,  of  which 
two  are  phenolic  and  two  alcoholic  in  character. 

Biacetyl  lariciresinol  diethyl  ether,  Cl7H12(OMe)2(OEt)2(OAc)2,  pre¬ 
pared  from  lariciresinol  diethyl  ether,  forms  colourless  needlesand  melts 
at  113°.  Anhydrolariciresinol,  Cl7Hu03(0Me)2,  prepared  by  heating 
lariciresinol  (the  more  fusible  form  melting  at  104°)  with  alcoholic 
hydrogen  chloride  for  several  hours,  forms  a  granular,  crystalline  mass 
and  melts  at  207°.  Its  diacetyl  compound  forms  lustrous  needles  melt¬ 
ing  at  140°.  Anhydrolariciresinol  dimethyl  ether,  Cl7H120(0Me)4,  pre¬ 
pared  from  anhydrolariciresinol  by  alkylation  with  methyl  sulphate, 
forms  spear-shaped  crystals  and  melts  at  148'5°.  When  lariciresinol, 
melting  at  169°,  is  dissolved  in  concentrated  aqueous  solutions  of 
hydrogen  chloride  or  hydrogen  iodide,  it  is  converted  into  the  isomeric 
form  melting  at  104 — 106°.  Nitration  of  lariciresinol  yields  dinitro- 
guaiacol,  0Me,06H2(N02)2*0H.  A.  McK. 

Preparation  of  Camphor  from  Pinene  by  the  Action  of 
Oxalic  Acid.  Iwan  W.  Schindelmeiser  {J.  Buss.  Phys.  Chem. 
Soc.,  1902,  34,  954 — 959). — The  action  of  oxalic  acid  on  pinene  yields 
an  ester  of  inactive  borneol,  and  not  camphor,  although  a  French  patent 
has  been  taken  out  for  the  preparation  of  the  latter  substance  in  this 
way. 

The  best  way  of  preparing  borneol,  and  hence  also  camphor,  is  from 
the  acetate  of  borneol,  constituting  36 — 50  per  cent,  of  the  oil  from  the 
Siberian  pine  ( Abies  sibirica).  T.  H.  P. 

New  Haloid  Derivatives  of  Dextrorotatory  Benzylidene- 
and  Benzyl-camphor.  Albin  Haller  and  Jules  Minguin  ( Compt . 
rend.,  1903,  136,  69 — 73.  Compare  Abstr.,  1901,  i,  599). — In  the 
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bromination  of  benzylcamphor  ( loc .  cit.),  two  a-bromobenzylcamphors 
are  obtained ;  one,  melting  at  91 — 92°  and  having  [a]D  +20,  which, 
when  treated  with  alcoholic  potash,  yields  ordinary  benzylidene- 
camphor ;  the  other,  which  melts  at  94 — 95°,  has  [a]D  +61,  and 
gives  a  benzylidenecamphor  which  resembles  the  ordinary  compound 
in  every  respect  except  crystalline  form.  This  fact  was  not  observed 
in  the  previous  investigation.  The  remainder  of  the  paper  gives  an 
account  of  work  which  has  been  previously  published  (loc.  cit). 

K.  J.  P.  O. 


Synthesis  of  a  Bicyclic  Bridged- ring  System.  Paul  Rabe 
(Ber.,  1903,  36,  225 — 227). — The  compound  produced  by  the  con¬ 
densation  of  carvone  and  ethyl  acetoacetate  in  presence  of  hydrogen 
chloride  (Goldschmidt  and  Kisser,  Abstr.,  1887,  475,  923)- has  the 
„  ,  CO,Et  •  CH  Ac*  C  EL — CH9  •  CH  •  CMe9Cl 

formula  z  i___  I  T  ;  condensation  with 

•CHMe‘CO*CH2 

sodium  ethoxide  and  elimination  of  the  -C02Et  group  does  not  yield 
the  corresponding  unsaturated  compound  -OMeICH2,  but  a  keto-alcohol, 

CH2-CH - CH2  ~  CH2*CH(CMe:CH2)x 

CO  CHMe  CH-CMe:CH2  or  CH*CH2*CMe(OH)— CH, 

CH2-C(OH)-CH  CHMe - CC)/ 

formed  by  internal  condensation.  T.  M.  L. 


Condensation  of  Ethyl  Acetoacetate  with  Carvone  in 
presence  of  Sodium  Ethoxide.  Paul  Rabe  and  Karl  Weilinger 
(Ber.,  1903,  36,  227 — 233). — 9-Afethyl-3-isopropenyldicjc\ononane-5-ol- 
7 -one,  C13H20O2,  the  keto-alcohol  formulated  in  the  preceding  abstract, 
boils  at  182 — 183°  under  12 — 15  mm.  pressure,  has  a  sp.  gr.  l-0255  at 
20°/4°,  nj)  1'4992  at  20°,  and  [a]D  +18’8°at  15°;  it  is  a  colourless, 
viscid  oil,  miscible  with  most  organic  solvents,  but  not  with  water  or 
light  petroleum,  and  combines  additively  with  1  mol,  of  bromine,  but  not 
with  phenylcarbimide.  The  acetate  is  an  oil,  boiling  at  178 — 182°  under 
15  mm.  pressure,  and  behaving  as  an  unsaturated  compound.  Two 
stereoisomerie  glycols  are  formed  on  reducing  the  ketone  with  sodium 
and  alcohol.  The  solid  glycol,  C13H2202,  crystallises  from  benzene  in 
minute,  rhombic  leaflets,  melts  at  172 — 173°,  has  [a]D  — 19’35° 
at  15°  in  alcohol,  is  not  volatile  with  steam,  but  readily  sublimes,  and 
decolorises  permanganate ;  the  dibromide,  C13H2202Br2,  crystallises 
from  40  per  cent,  alcohol  in  white  flakes,  and  melts,  becoming  black 
and  liberating  gas,  at  161°;  the  diacetate  is  an  unsaturated  oil  and 
boils  at  193 — 196°  under  13  mm.  pressure;  the  monocarbanilide, 
C20H27O3N,  sinters  at  55 — 65°.  The  liquid  glycol  boils  at  198°  under 
15  mm.  pressure,  has  [ajD  =  +ll-75°  at  15°  in  alcohol,  decolorises 
permanganate,  and  forms  a  dibromide  ;  the  diacetate  is  an  unsaturated 
oil  and  boils  at  194 — 196°  under  15  mm.  pressure  ;  the  monocarbanilide 
sinters  at  58°  and  melts  with  liberation  of  gas  at  80°.  The  glycols  do 
not  combine  with  hydroxylamine.  T.  M.  L. 
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Condensation  of  Ethyl  Acetoacetate  with  Carvone  in 
presence  of  Hydrogen  Chloride.  Paul  Rabe  and  Karl  Weilinger 
(Ber.,  1903,  36,  234—238.  Compare  Abstr.,  1887,  475;  1899,  i,  289). 
— The  ketonic  “  f3  ’’-form  of  ethyl  chlorotetrahydrocarvonylaceto- 
acetate,  formulated  in  a  preceding  abstract,  melts  at  146°  and  is 
converted  by  sodium  ethoxide  into  the  sodium  salt  of  the  enolic 
“  a  ’’-form,  which  was  obtained  as  an  oil,  from  which  crystals  of 
the  ketonic  ester  were  slowly  deposited.  Hydrolysis  with  aqueous- 
alcoholic  potassium  hydroxide  yields  eucarvone  and  the  compound 
C13H20O2.  Heating  with  quinoline  gave  hydrogen  chloride,  ethyl 
acetoacetate,  and  carvacrol.  T.  M.  L. 

Action  of  Nitric  Acid  on  Saturated  Hydrocarbons  and 
their  Derivatives.  VIII.  Nitration  of  Dihydrocamphene  and 
of  Pinene  Hydrochloride.  Michael  I.  Konowaloff  and  Z.  Kiiune 
(J.  Buss.  Phys.  Chem.  Soc.,  1902,  34,  935 — -944). — The  action  of  dilute 
nitric  acid  on  dihydrocamphene  (eamphane)  yields  a  mlro-compound, 
C10H7-NOo,  which  separates  from  alcoholic  solution  in  crystals  melt¬ 
ing  at  125 — 129°  ;  in  benzene,  it  exhibits  normal  cryoscopic  behaviour 
and  has  no  action  on  polarised  light ;  in  the  same  solvent,  it  gives  the 
molecular  refraction  (Lorenz  and  Lorentz  formula)  48’60,  the  agree¬ 
ment  of  which  with  the  calculated  value  49  715  demonstrates  the 
absence  of  a  double  linking  in  the  compound ;  with  the  alkali 
hydroxides,  it  gives  salts,  the  solutions  of  which  yield,  with  ferric 
chloride  and  ether,  the  reaction  for  nitro-compounds,  and  with  nitrous 
acid  it  gives  the  reaction  only  obtained  with  secondary  nitro¬ 
compounds.  Reduction  of  the  nitro-derivative  with  zinc  dust  and 
acetic  acid  yields  :  (1)  a  small  quantity  of  a  ketone  melting  at 
150 — 165°  and  giving  an  oxime  melting  at  58 — 64°  :  (2)  an  amine , 
C10Hl7'NH2,  boiling  in  the  impure  condition  between  194°  and  204°  and 
forming  crystals  which  melt  between  the  wide  limits  65°  and  130°  ;  the 
hydrochloride  and  the  nitrate,  which  melts  at  210 — 215°,  were  pi’epared, 
and  also  the  platinichloride ,  which  consists  of  a  mixture  of  two 
compounds  of  the  composition  (CjgHjy’NH^.H^tClg,  one  blackening 
at  210°  and  the  other  at  a  much  higher  temperature  ;  the  acetyl 
derivative  of  the  amine  forms  crystals  melting  within  wide  limits  of 
temperature  below  75°  and  two  benzoyl  derivatives  are  obtained  which, 
when  crystallised  from  benzene,  melt  at  133  — 139°  and  70°  respectively. 

The  action  of  bromine  on  a  solution  of  the  alkali  salts  of  the  nitro¬ 
compound  yields  a  bromonitro- compound,  C]0H16Br*NO2,  melting  at 
158—172°. 

Prom  these  results,  the  author  concludes  that  the  nitro-compound 
obtained  is  not  homogeneous  but  consists  of  a  mixture  of  two  isomeric 
compounds,  one  of  which  was  obtained  by  Forster  (Trans,  1897,  71, 
1030  ;  1899,  75,  1141  ;  1900,  77,  251)  from  camphoroxime,  and  gives 
two  amines,  bornylamine  and  neobornylamine  (Trans.,  1900,  77,  1152). 

The  action  of  dilute  nitric  acid  on  pinene  hydrochloride  yields  three 
compounds  :  (1)  a  primavy  chloronitro- derivative,  C10H16Cl*NO2,  not 
isolated  in  the  pure  state.  (2)  A  secondary  chloronitro- derivative, 
C10H16Cl*NO2,  which  separates  from  alcohol  in  crystals  melting  at 
136 — 142°,  and  the  molecular  weight  as  determined  cryoscopiealiy  in 
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benzene  is  normal ;  a  4 ‘85  per  cent,  benzene  solution  in  a  100  mm.  tube 
rotates  the  plane  of  polarisation  P260;  the  action  of  bromine  on  the 
potassium  compound  yields  a  chlorobromonitro- compound  melting  at 
105 — 110°.  Reduction  of  the  nitrochloro-compound  with  zinc  dust  and 
acetic  acid  gives  the  chloroamine,  G10H1FjG14NH2,  which  melts  within 
wide  limits  and  forms  a  platinichloride  decomposing  at  230°.  (3)  A 

tertiary  c/z/onm?7ro-derivative,  C10H16Cl‘NO2,  which  separates  from 
alcohol  in  crystals  melting  at  195 — 200°  and,  on  reduction,  yields  a 
chloroamine,  not  investigated  owing  to  its  small  quantity. 

T.  H.  P. 

Brazilin  and  Hsematoxylin.  Josef  Herzig  and  Jacques 
Pollak  ( Ber .,  1903,  36,  398 — 400.  Compare  Abstr.,  1902,  i,  482). — 
Trimethylbrazilonoxime,  C10H18O5!NOH,  crystallises  from  acetic  acid 
and  melts  at  203 — 205°;  the  acetyl  derivative,  C21H2107N,  crystallises 
from  alcohol  in  white  flakes  and  melts  at  179 — 182°. 

Bromotrimethylbrazilin  is  oxidised  by  chromic  acid  to  bromotrimethyl- 
brazilone,  C19Hl706Br,  which  crystallises  from  acetic  acid  in  needles, 
and  becomes  brown  and  melts  at  225°.  Acetic  anhydride  and  sodium 
acetate  convert  it  into  bromoacetyltrimethyldehydrobrazilin ,  which 
crystallises  from  acetic  acid  in  needles  and  melts  at  271 — 274°. 

Dinitrotetramethylhannatoxylone,  C20H.20O12N2,  crystallises  from  acetic 
acid  in  yellowish  needles,  and  becomes  brown  and  melts  with  liberation 
of  gas  at  187—192°.  T.  M.  L. 

Catechin.  Robert  Clauser  (Ber.,  1903,  36,  101 — 107.  Compare 
Kostanecki  and  Tambor,  Abstr.,  1902,  i,  553). — Air-dry  catechin, 
melting  at  96°,  loses  15’4  per  cent,  of  water  in  a  vacuum  and  melts  at 
176°,  but  when  dried  at  100°  it  loses  20  per  cent,  of  water  and  melts 
at  210°  ;  these  results  are  in  accordance  with  the  formulae  C15H1406  + 
4H20,  +  3H20,  and  +  H20.  The  estimation  of  the  acetyl  groups  in 
the  acetyl  derivative  corresponded  with  the  formula  C15HQOfiAc. 
Phloroglucinol  is  formed  when  catechin  is  hydrolysed  by  dilute  alkali, 
even  in  the  absence  of  air.  By  the  action  of  ammonia,  an  OH  group 
appears  to  be  replaced  by  NH,.  T.  M.  L. 

Bromoisopyromucic  Acid.  G.  Ciiavanne  ( Compt .  rend.,  1903, 
136,  49 — 50). — Bromoisopyromucic  acid,  C5H303Br,  obtained  by  the 
direct  action  of  bromine  on  fsopyromucie  acid  (Abstr.,  1901,  i,  649), 
forms  pale  yellow  crystals  which  melt  at  172°.  The  acetate,  C5H203BrAc, 
and  benzoate,  C5H203BrBz,  melt  at  76°  and  123°  respectively. 
The  substitution  of  bromine  has  not  modified  the  character  of  the 
enolic  group  of  the  original  acid,  for,  with  phenylhydrazine  and 
hydroxylamine,  it  yields  salts  melting  at  112°  and  107 — 108° 
respectively,  and  not  a  hydrazone  and  oxime.  The  exact  constitution  of 
the  acid  is,  however,  still  uncertain.  C.  H.  B. 

New  Class  of  Aromatic  Compounds  allied  to  Tetronic  Acid. 
Richard  AnschUtz  (Ber.,  1903,  36,  463 — 466). — 2  :  4-Dichlorosalicyl 
chloride,  0H*C6H2C12*C0C1,  readily  reacts  with  ethyl  sodiomalonate 
forming  ethyl  6  :  S-dichloroA-hydroxycoumarin-3-carboxylate, 

CcH2C]2<^^>C-C02Et, 
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melting  at  135°,  which  probably  is  the  enolic  form,  since  it  decomposes 
sodium  carbonate  or  ethyl  sodiomalonate.  When  it  is  treated  with 

aqueous  alkali,  6:S-c iichloro  i-hydroxycoumarin,  C6H2C12<^q(q^^^CH, 

is  formed,  which  melts  and  decomposes  at  284°. 

The  corresponding  non-chlorinated  derivatives  can  be  prepared  in  a 
similar  manner  from  acetylsalicyl  chloride,  which  yields  ethyl 

4-hydroxycoumarincarboxylate,  C6H4<^Q^^C-C02Et,  melting  at 

101°,  and  4 -hydroxycoumcimn,  C6H4<^|^q^^>CH,  melting  at  206°. 

Both  these  substances  are  strongly  acid,  and  when  treated  with 
aqueous  ammonia  yield  ammonium  salts.  The  silver  salts  are  con¬ 
verted  into  the  alkyl  ethers  by  alkyl  iodides.  i-Acetoxycoumarin, 


C6H4<^0^>CH,  melts  at  10c 


and  is  decomposed  by  boiling 


water. 

4-Hydroxycoumarin  may  be  regarded  as  a  phenylenetetronic  acid, 
and  like  tetronic  acid  forms  condensation  products  with  aldehydes. 


3-MethylenebisA-hydroxycoumarin,  CH, 


:(C<$H>0»H.) 


melts  and 


decomposes  at  260°  ;  S-ethylidenebhA-hydroxyconmarin, 


CHMe(c<g<™j^,,H,)s, 


melts  at  165°. 

The  o-substituted  salicyl  chlorides  and  the  acetylsalicyl  chlorides 
undergo  similar  reactions  with  ethyl  sodiocyanoacetate  and  sodio- 
acetoacetate,  and  26  members  of  the  4-hydroxycoumarin  class  have 
already  been  prepared  and  will  shortly  be  described.  A.  H. 


Synthesis  of  Tetrone  a-carboxylic  Ester  and  Tetronic  Acid. 
Richard  Anschutz  and  W.  Bertram  ( Ber .,  1903,  36,  468 — 472. 
Compare  preceding  abstract). — Methyl  tetrone- k-carboxy late, 


prepared  by  acting  on  methyl  sodiomalonate  with  acetylglycollic 
chloride,  boiling  the  resulting  sodium  compound  with  methyl  alcohol, 
and  then  decomposing  with  hydrochloric  acid,  crystallises  in  small 
needles  and  melts  and  decomposes  at  171 — 173°  after  becoming  brown 
at  160°.  The  reaction  may  also  be  carried  out  in  benzene  solution, 
and  the  ester  is  then  obtained  directly  by  decomposing  the  sodium 
compound  with  hydrochloric  acid.  The  ammonium  derivative  of 

methyl  tetronecarboxylate,  ’ C02Me,  is  prepared 

by  passing  ammonia  into  a  methyl-alcoholic  solution  of  the  ester,  and 
crystallises  in  very  slender,  silky  needles,  which  become  brown  at  180° 
and  melt  and  blacken  at  200 — 205° ;  the  methylammonium  deriva¬ 
tive  crystallises  in  flat  plates  and  melts  and  decomposes  at  177 — 178°. 

Ethyl  tetrone-i-carboxylate,  prepared  from  ethyl  sodiomalonate,  crys¬ 
tallises  in  needles  melting  at  124 — 125°.  When  methyl  tetrone¬ 
carboxylate  is  heated  with  a  solution  of  sodium  methoxide  in  dilute 

x  2 
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methyl  alcohol,  sodium  tetronate  is  produced,  from  which  pure  tetronic 
acid  can  be  isolated.  A.  H. 

Condensation  Product  formed  from  Methylacetylacetone 
and  ra-Dihydroxybenzene.  Carl  Bulow  (Ber.,  1903,  36, 

190 — 194.  Compare  Abstr.,  1901,  i,  400,  559,  and  603  ;  and  1902,  i, 
112,  113,  and  484). — When  hydrogen  chloride  is  passed  into  a  solution 
of  resorcinol  and  methylacetylacetone  in  acetic  acid  containing  a  few 
drops  of  acetic  anhydride,  the  liquid  becomes  intensely  yellow,  and 
the  hydrochloride  of  anhydro-7 -hydroxy-2  :  3  :  A-trimethyl-l  :  i-benzo- 
,  OH-C=CH-C-0(HCl)-CMe  .  . 

pyra-nol,  iH:CH-C-C(:CH2)-CMe  1  Separa‘eS !  CT?stell'ses  from 
a  mixture  of  alcohol  and  hydrochloric  acid  in  lemon-yellow  needles 
with  H20.  On  adding  sodium  acetate  to  a  solution  of  the 
hydrochloride,  the  free  base  separates  in  orange-coloured  flakes.  The 
picrate,  prepared  by  adding  an  alcoholic  solution  of  picric  acid  to  the 
acetic  acid  solution  of  the  hydrochloride,  forms  lustrous  crystals.  The 
platinichloride  forms  brown  needles  and  the  aurichloride  a  pale 
yellow,  crystalline  precipitate. 

Resorcinol  and  ethyl  benzoylacetoacetate  yield,  not  a  benzopyranol 
derivative,  but  /3-phenylumbelliferone  (compare  von  Pechmann  and 
Hanke,  Abstr.,  1901,  i,  210).  K.  J.  P.  O. 

Synthesis  of  7  : 8  Dihydroxy chromone.  Elkan  David  and 
Stanislaus  von  Kostanecki  {Ber.,  1903,  36,  125 — 129).—  Gallaceto- 
phenone  dimethyl  ether,  which  is  best  prepared  by  the  action  of  methyl 
sulphate  on  gallacetophenone,  readily  reacts  with  ethyl  oxalate  in 
presence  of  metallic  sodium  to  form  a  ketonic  ester,  which  is  probably 
ethyl  2-hydroxy-3  :  4-dimethoxybenzoylpyruvate, 

0H'C6H2(0Me).2'C0'CH2'C0'C02Et. 

The  crude  product,  when  boiled  with  hydrochloric  acid,  yields 
7  :  S-dimethoxyckromone-2-carboxylic  acid, 

0Me*C:0(0Me)*C-0-C-C02H  , 

ch:ch — c-coch 

which  crystallises  in  needles  melting  and  losing  carbon  dioxide  at 
272°.  When  this  substance  is  heated  above  its  melting  point,  7  :  8 -di- 
methoxy chromone  is  formed,  which  crystallises,  with  H20,  in  long 
needles.  The  anhydrous  substance  melts  at  124°  and  forms  a  faintly 
yellow,  non-fluorescent  solution  in  sulphuric  acid.  7  : 8 -Bihydroxy- 
Q _ (JfJ 

chromone,  C6H2(OH)2<(r,„  [•  ,  obtained  by  the  action  of  hydricdic 

OU’Oxi 

acid  on  the  methyl  ether,  crystallises,  with  2H20,  in  long,  lustrous 
needles.  The  anhydrous  substance  melts  at  262°  aod  gives  the 
catechol  reaction  with  ferric  chloride.  The  diacetyl  compound, 

C9H402(0Ac)2, 

forms  long  plates  melting  at  110°.  A.  H. 

Cyclic  Compounds  containing  Sulphur.  Wilhelm  Autenrietii 
and  A.  Pruning  {Ber.,  1903,  36,  183 — 190.  Compare  Abstr.,  1901,  i, 
560  )  and  1902,  i,  389). — cycloDithiodi-o-xylylene, 

f1  TT  p  tt 

2’S’CH2  v 
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is  prepared  by  boiling  o-xylylene  bromide  and  o-xylylene  mercaptan  in 
mol.  proportion  with  alcoholic  sodium  ethoxide :  the  product,  which  is 
difficult  to  purify,  crystallises  in  slender,  colourless  needles  melting  at 
234 — 236°.  When  treated  with  bromine  in  chloroform  solution,  it  is 

CH  •SBr’CH 

converted  into  a  dibromide,  C6H4<^  2  |  ^>C6H4,  which  crys- 

tallises  in  needles  melting  at  110—112°,  and  does  not  lose  bromine 
when  boiled  with  aqueous  sodium  hydroxide  or  shaken  with  cold 
moist  silver  oxide,  but  only  when  heated  with  the  latter,  cyclo Di- 

o-xylylenedisulphone,  C6H4<C^^2.gQ2,Q^2^C6H4,  is  prepared  by  shak¬ 
ing  a  benzene  solution  of  the  thio-compound  with  acidified  aqueous 
potassium  permanganate ;  it  crystallises  from  alcohol  in  sparingly 
soluble  plates  melting  above  320°,  and  is  stable  towards  alkali 
hydroxides. 

CH 

o -Xylylenemonosul phone,  C6H4<\qj^2^>S02,  the  first  cyclic  monosul- 

phone,  is  obtained  by  oxidising  o-xylylene  sulphide,  prepared  by  Leser’s 
method  (Abstr.,  1884,  1313),  with  acidified  permanganate;  it  is  very 
stable  and  crystallises  in  long  prisms  melting  at  150—152°. 

K.  J.  P.  0. 


Condensation  Products  of  Rhodanic  Acid  and  Allied  Sub¬ 
stances  -with  Aldehydes.  Arthur  Zipser  ( Monatsh .,  1902,  23, 
958 — 972). — It  has  been  shown  that  benzaldehyde  condenses  with 
rhodanic  acid  to  form  benzylidenerhodanic  acid  (Nencki  and  Bourquin, 
Abstr.,  1885,  40),  whilst  o-  and  p-nitrobenzaldehydes  yield  the 
corresponding  nitrobenzylrdenerhodanic  acids  (Bondzynski,  Abstr., 
1887,  1109). 


o -Ilydroxybenzylidenerhodanic 


acid.  OH-C0H4-OH:c< 


CO-NH 

s — cs  ’ 


pre¬ 


pared  by  condensing  salicylaldehyde  and  rhodanic  acid,  melts  at  200° 
with  decomposition.  It  is  readily  soluble  in  alkalis  and  is  repre¬ 
cipitated  by  acids.  Its  mono  acetyl  derivative  crystallises  from  alcohol 
in  golden-yellow  needles  melting  at  168°. 


o -Hydroxylenzylidenethiohydantoin, 


ho-c6h4-ch:c< 


CONH 

s— c:nh’ 


prepared  from  salicylaldehyde  and  thiohydantoin,  melts  at  215° 
with  decomposition.  Its  monoacetyl  derivative  crystallises  from 
alcohol  in  needles  which  melt  indistinctly  and  decompose  at 
223—228° 


o-Hydroxybenzylidenedioxythiazole , 


hoc6h4-ch:c< 


CONH 
S— CO’ 


from 


salicylaldehyde  and  dioxythiazole,  crystallises  from  alcohol  in  yellow 
needles  melting  at  230°.  It  may  also  be  prepared  by  boiling 
o-hydroxybenzylidenethiohydantoin  with  strong  hydrochloric  acid. 
Its  mono  acetyl  derivative  melts  at  171°. 


CO'NH 

Cinnamylidenerhodanic  acid,  CHPh!CH*CH!C<^  I  ,  prepared 

o  (Jo 


in  similar  manner,  melts  indistinctly  and  decomposes  at  208 — 211°. 
When  it  is  heated  with  baryta,  thiocyanic  acid  and  a-thiolcinn- 
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amenylacrylic  acid,  CHPh!CH,CHIC(SH),C02H,  are  formed.  The 
latter  forms  microscopic  needles,  melts  at  149°,  and  is  insoluble  in 
water,  but  soluble  in  acetone,  ether,  or  benzene ;  its  alkaline  solution 
gives  a  characteristic  dirty,  emerald-green  coloration  with  ferric 
chloride.  Its  benzyl  derivative,  CHPh!CH'CH!C(S'C7H7)C02H,  melts 

CO*NH 

at  164°.  Cinnamylidenethiohydantoin,  CHPh!CH*CHIC<^  I .  MIT 

b — C.JNH, 

crystallises  in  needles  which  blacken  at  235°,  and  cinnamylidenedioxy- 

PfVMTT 

thiazole ,  CHPh!CH'CHlC<C ^  ,  melts  at  214 — 216°. 

The  acetyl  derivatives  described  differed  from  their  parent  substances 
in  not  having  dyeing  properties.  A.  McK. 

Decomposition  of  Yohimbine  by  means  of  Alkali  Hydroxides. 
Leopold  Spiegel  ( Ber 1903,  36,  169 — 171).— When  yohimbine  is 
boiled  with  concentrated  alcoholic  potassium  hydroxide,  it  is  converted 
into  a  substance  which  is  the  potassium  salt  of  a  new  alkaloid, 
noryohimbine,  CO0H2f)O4Y2.  From  the  salt,  this  compound  can  be 
obtained  by  treatment  with  acetic  acid ;  it  crystallises  from  water  in 
lustrous  prisms  melting  and  decomposing  at  257 — 260°,  and  is  soluble 
both  in  alkalis  and  acids ;  it  does  not  appear  to  be  a  phenol,  but  a  true 
carboxylic  acid ;  attempts  to  reconvert  it  into  yohimbine,  either  by  the 
action  of  methyl  iodide  and  an  alkali  hydroxide  or  by  esterification, 
were  fruitless.  Owing  to  the  composition  of  this  substance,  it  is  probable 
that  yohimbine  has  the  formula  C21H2804N2  instead  of  C22H30O4N2. 

K.  J.  P.  0. 


Action  of  Sulphuryl  Chloride  and  of  Bromine  on  Pyrrole. 
III.  Girolamo  Mazzara  ( Gazzetta ,  1902,  32,  ii,  313 — 319.  Compare 
Abstr.,  1902,  i,  820;  this  vol.,  i,  51). — Chlorotribromopyrrole, 
C4NHBr3Cl,  obtained  by  the  successive  action  of  sulphuryl  chloride 
(2  mols.)  and  bromine  (2  mols.)  on  an  ethereal  solution  of  pyrrole, 
separates  from  light  petroleum  in  large  prismatic  crystals  which 
appear  rose-red  by  transmitted  light,  but  in  mass  have  the  colour  of 
cobaltous  salts;  it  has  the  normal  molecular  weight  as  shown  by 
cryoscopic  determinations  in  benzene,  and  just  above  100°  decomposes 
with  evolution  of  gas. 

Bichlorodibromopyrrole,  C4NHBr2Cl2,  obtained  by  the  interaction,  in 
ethereal  solution,  of  pyrrole,  sulphuryl  chloride  (3  mols.),  and  bromine 
(1  mol.),  crystallises  from  light  petroleum  in  large,  shining  scales; 
in  benzene,  it  exhibits  normal  cryoscopic  behaviour,  and  when  heated 
to  100 — 113°  it  decomposes. 

It  will  be  observed  that  the  amounts  of  bromine  used  in  the  above 
preparations  are  less  than  those  required  by  theory,  whilst  the 
sulphuryl  chloride  is  used  in  excess.  T.  H.  P. 


Ethyl  A-Dimethyldicarboxypyrryl-p-benzoylpyruvate.  Carl 
B(jlow  and  Ernst  Nottbohm  (Ber.,  1903,  36,  392 — 397). — -^-Amino- 
acetophenone,  when  boiled  with  ethyl  diacetylsuccinnate  and  acetic  acid, 
yields  ethyl  N-2  ;  o  dimethyl-3  :  4- dicarboxypyrryl-p-acetophenone , 
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which  crystallises  from  acetic  acid  in  glistening,  colourless  needles, 
melts  at  114°,  and  is  soluble  in  organic  solvents.  Unlike  the  jo-amino- 
acetophenone,  which  yields  only  an  iUacetyl  derivative  with  ethyl 
acetate  and  sodium  ethoxide,  the  tertiary  base  condenses  with 
ethyl  oxalate  to  form  the  diketone, 

which  crystallises  from  dilute  acetone  in  well-defined,  yellow, 
glistening  crystals,  melts  at  123°,  forms  a  grey-green  copper  salt 
soluble  in  chloroform,  dissolves  in  cold  aqueous  sodium  hydroxide,  and 
is  reprecipitated  unchanged  by  carbon  dioxide ;  when  the  ester  is 
boiled  with  more  concentrated  alkalis,  the  -C0"C02Et  group  is 
again  eliminated.  The  benzeneazo- derivative  of  the  diketone,  C30H31O8N3, 
crystallises  from  dilute  alcohol  in  yellow  needles  and  melts  at  122°. 
Hydroxylamine  converts  the  diketone  into  the  iso oxazole, 
CO,EfC:OMes^  tt  .r^N-0 
C02Et*C:CMe"^  6  4  UH:OC02Et, 
which  crystallises  from  alcohol  in  colourless  needles  and  melts  at  189°. 
The  semicarbazone,  C25H30O8N4,  crystallises  from  dilute  acetic  acid, 
melts  at  134°,  and  is  readily  soluble  in  organic  solvents.  T.  M.  L. 


By-product  in  the  Preparation  of  Stilbazole.  Albert  Laden- 
burg  (Ber.,  1903,  35,  118 — 119). — A  base ,  C20Hl7N,  which  is  probably 

CHPh 

diphenylpyridyltrimethylene,  •  />CH*C5NH4,  is  produced  as  a  by- 

Uliirn 

product  in  the  preparation  of  a-stilbazole  from  benzaldehyde,  a-picoline, 
and  zinc  chloride  ;  it  is  much  less  soluble  in  alcohol  than  the  stilbazole, 
but  crystallises  from  benzene  in  snow-white  forms  melting  at  164°, 
which  have  a  pale  violet  fluorescence.  The  hydrochloride, 

C20Hl7N,HCl, 

crystallises  from  hot  alcohol  in  needles.  The  sulphate,  mercurichloride, 
aurichloride,  and  platinichloride  were  also  prepared.  The  dinitro- 
derivative,  C20H15N(ISrO2)2,  melts  at  112°.  T.  M.  L. 


Derivatives  of  a-Stilbazole.  Albert  Ladenburg  and  Emanuel 
Kroener  {Ber.,  1903,  36,  119 — 125). — a- Phenyl- (3-pyridylethylene- 
glycol ,  OH,CHPh*CH(C5NH4),OH,  prepared  from  stilbazole  dibrom¬ 
ide  and  silver  oxide,  crystallises  from  hot  water  in  pearlyiscales  and 
melts  at  144 — 145°.  The  hydrochloride,  C13H1302N,HC1,2H20, 
crystallises  in  minute  needles  and  melts  at  186 — 187°.  The  platini¬ 
chloride,  (C13H1302N’)2,H2PtCle,  forms  minute,  reddish  crystals,  dissolves 
readily  in  water  and  alcohol,  and  melts  at  156 — 157°.  The  picrate, 
C^3U4302N,C3tI2(N02)30H,  crystallises  from  alcohol  in  minute  needles, 
and  melts  at  171 — 172°.  The  diacetyl  derivative  crystallises  from 
alcohol  in  snow-white  needles  and  melts  at  36 — 37°.  The  dibenzoyl 
derivative  crystallises  from  alcohol  in  white  needles  and  melts  at 
88 — 89° ;  its  hydrochloride  crystallises  from  dilute  alcohol  with  H20 
and  melts  at  119 — 120°. 

a -Phenyl-ft-pyridylvinyl  alcohol,  C13H]1OiS’,  prepared  by  heating  the 
dibromide  at  115 — 125°  with  alcoholic  potassium  hydroxide,  crystallises 
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from  ether  in  yellow  needles  and  melts  at  50 — 51°  ;  the  hydrochloride , 
C13Hu0N,HC1,2H20,  crystallises  in  snow-white,  silky  needles  and 
begins  to  sublime  at  95 — 100°.  The  platinichloride, 
(C13HnON)2,H2PtCl6, 

crystallises  from  alcoholic  hydrogen  chloride  and  melts  at  163 — 164°. 
The  picrate  crystallises  from  alcohol  in  beautiful,  yellow  flakes  and 
melts  at  176 — 177°.  The  base  does  not  interact  with  hydroxylamine  or 
phenylhydrazine,  and  appears  to  be  entirely  enolic.  The  benzoate  crystal¬ 
lises  from  a  mixture  of  ether  and  alcohol  in  compact  prisms  and  melts 
at  90 — 91°;  its  hydrochloride  crystallises  in  transparent  needles  and 
melts  at  128 — 129°,  and  the  picrate  crystallises  from  alcohol  in  rhombic 
tablets  and  melts  and  decomposes  at  175 — 176°. 

a-Phenyl-fi-pyridylethanedione,  C6H5*CO*CO*C5NH4,  prepared  by  the 
action  of  nitric  acid  on  the  glycol,  melts  at  78 — 79°.  The  hydrochloride 
crystallises  in  transparent,  glassy  prisms  and  melts  at  124 — 125°. 
The  picrate  crystallises  in  needles  and  melts  at  87 — 88°. 

T.  M.  L. 


Physico-ohemical  Investigations  in  the  Pyridine  Series. 
Emil  J.  Constam  and  John  White  (Amer.  Chew.  1903,  29,  1 — 49). 
— The  carefully  purified  bases  used  in  the  experiments  described  in 
this  paper  had  the  following  constants.  Pyridine  and  a-,  /S-,  and 
y-picolines  boiled  at  1 1 5 ‘2°,  128‘8°,  143*4°,  and  143*1°  respectively 
under  760  mm.  pressure,  and  had  the  sp.  gi\  0*989305,  0*949 12, 
0*96134,  and  0*95714  at  15°/4°. 

The  heats  of  combustion  of  pyridine  and  a-,  and  y-picolines  are 
658*8,  815*4,  812*4,  and  816  0  Cal.  at  constant  volume,  and  659*2 
816*1,  813*1,  and  816*7  Cal.  at  constant  pressure  at  15°  respectively; 
their  heats  of  formation  are  —16*7,  —10*6,  —7*6,  and  —11*2  Cal. 
These  figures  show  that  there  is  a  constant  difference  between  the 
heats  of  combustion  of  pyridine  and  its  higher  homologues  which  has 
a  mean  value  of  about  156  Cal.,  corresponding  with  a  difference  in 
composition  of  CU2 ;  the  same  value  has  been  found  by  other 
observers,  particularly  Stohmann  (Abstr.,  1887,  428),  for  homologous 
compounds  of  both  the  aliphatic  and  aromatic  series.  A  single 
determination  of  the  heat  of  combustion  of  lutidine  gave  967*9  Cal.  at 
constant  volume  and  968*9  Cal.  at  constant  pressure.  From  these 
results,  the  following  formula  is  established  for  the  approximate  calcu¬ 
lation  of  the  heats  of  combustion  of  the  pyridine  compounds  from 
their  empirical  formulae  :  CnH2«-5N  =  659*2  Cal.  +  (n  —  5)  156  Cal.  The 
heats  of  formation  may  be  calculated  from  the  formula  CnH2W_5'N  = 
—  51*7  Cal.  +  (n  x  7)  Cal.  On  comparing  the  heats  of  combustion 
of  the  picolines  with  that  of  the  metameric  compound,  aniline, 
determined  by  Petit  (Abstr.,  1888,  773),  it  is  seen  that  the  rule  which 
has  been  established  for  the  aliphatic  and  aromatic  series  is  also  valid 
for  the  pyridine  compounds,  namely,  that  isomerides  possess  practically 
the  same  heats  of  combustion,  whilst  metameric  compounds  have  a 
higher  value. 

The  specific  heats  of  pyridine  and  a-  and  /3-picolines  were  determined. 
The  results  show  that  between  the  same  range  of  temperatures  the 
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specific  heats  of  a-  and  /3-picolines  are  practically  identical,  and  that 
their  true  specific  heat  may  be  calculated  from  the  equation 
Ot  =  0-3848  +  0  000774$  ;  for  pyridine,  the  equation  is  C7  =  0"3915  + 
0-000484$. 

The  heats  of  evaporation  of  pyridine,  a-picoline,  and  /3-pieolines  are 
107-33,  92-7,  and  94-82  Cal.  respectively;  the  values  for  the  Trouton 
constant,  MH/T—  C,  are  2 T9,  21 -5  and  2T3,  and  it  is  therefore  evident 
that  in  the  pyridine  series  the  molecular  heats  are  proportional  to  the 
absolute  temperatures  at  which  evaporation  takes  place.  The  constant 
expressing  the  molecular  rise  in  the  boiling  point  obtained  by 
inserting  the  normal  heats  of  evaporation  in  the  formula,  K  =  0*02T/ H, 
gives  for  pyridine  K  28"4,  for  a-picoline  K  34  6,  and  for  /3-picoline 
K  35-8. 

The  heats  of  neutralisation  were  determined  with  N/2  hydrochloric 
acid  and  an  N/2  solution  of  the  base;  the  values  found  were,  for  pyridine, 
4776-2,  for  a-picoline,  5979'6,  and  for  /3-picoline,  5689-8  Cal.;  it  is 
seen  that  both  picolines  have  a  heat  of  neutralisation  higher  than  that 
of  pyridine,  a-picoline  giving  a  somewhat  higher  value  than  the 
/3-compound.  It  is  shown  later  that  the  affinity  constants  follow  the 
same  order. 

The  conductivities  of  picric  acid  and  of  its  sodium  salt  were 
determined  at  dilutions  varying  from  v  =  32to  v  =  1024  ;  for  picric 
acid,  (ice  =356,  and  for  sodium  picrate  jxx>  =74-1  ;  hence  the 
velocity  of  the  picric  ion  is  found  to  be  26 -0.  The  conductivities 
of  the  picrates  of  the  pyridine  bases  gave  for  /.to o  the  following 
values:  pyridine,  72-4;  a-picoline,  66'8 ;  /3-picoline,  68’4;  y-picoline, 
66-3  ;  hence  the  velocities  of  the  respective  cathions  are  46"4,  40-8, 
42-8,  and  40  3.  By  adding  the  value,  174,  given  by  Kohlrausch 
for  the  OH  ion  at  infinite  dilution  to  the  velocities  of  the  ions 
of  the  bases,  the  following  values  are  obtained  for  the  conductivity 
of  the  hydrates  of  the  bases  at  infinite  dilution  :  pyridine  hydrate, 
230-1  ;  a-picoline  hydrate,  224-5  ;  /3-picoline  hydrate,  226-5  ;  y-picoline 
hydrate,  224-0.  The  values  found  for  the  cathions  of  the  picolines 
show  that  the  cathions  of  the  pyridine  series  conform  to  the  rule  that 
“  isomeric  ions  have  the  same  velocity  of  transport.”  Attention  is 
drawn  to  the  fact  that  the  /3-compound  has  a  value  slightly  different 
from  the  others,  which  is  in  accord  with  the  variation  found  in  the 
heats  of  combustion. 

The  affinity  constants  were  determined  by  Walker’s  method  (Abstr., 
1890,  5)  with  the  following  results:  pyridine,  30  x  10~9  ;  a  picoline, 
3-2  x  10 _8 ;  /3-picoline,  IT  xl0~8;  y-picoline,  IT  x  10-8. 

From  determinations  of  the  refractive  indices,  the  following  molecular 
refractions  were  obtained :  for  pyridine,  23-94 ;  a-picoline,  28-95 ; 
/3-picoline,  28-83.  These  values  agree  closely  with  those  found  by 
Briihl  (Abstr.,  1895,  ii,  194).  The  molecular  refraction  of  y-picoline 
is  28-92.  E.  G. 

Aminopyridinecarboxylic  Acids.  Hans  Meyeii  ( Monalsh .,  1902, 
23,942 — 946). — The  author  has  previously  shown  (Abstr.,  1901,  i,  190) 
that  2-aminopyridine-5-carboxylic  and  6-aminopyridine-5-carboxylic 
acids  require,  respectively,  one  equivalent  of  potassium  hydroxide  solu- 
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tion  for  neutralisation,  but  it  was  thought  possible  that  the  amount  of 
alkali  might  vary  according  to  the  position  of  the  amino-substituent 
relatively  to  the  nitrogen.  It  is  now  shown  that  such  is  the  case  with 
4-aminopyridine-5-carboxylic  and  2  :  6-dimethyl-4-aminopyridine-3  :  5- 
dicarboxylic  acids,  which  require  for  their  neutralisation  only  a  portion 
of  the  calculated  amount  of  alkali.  Since  the  necessary  quantity  of 
alkali  increases  with  rise  of  temperature,  those  acids  are  regarded  a3 
having  a  betaine  structure.  When  2  :  6-dimethyl-4-aminopyridine- 
3  :  5-dicarboxylic  acid  is  titrated  against  standard  alkali  at  laboratory 
temperature,  it  behaves  like  a  monobasic  acid  (compare  Marckwald, 
Abstr.,  1894,  i,  381).  The  comportment  of  5-aminopyridine-4- 
carboxylic  acid  towards  standard  alkali  was  normal.  A.  McK. 

Indole  Dyes.  Martin  Freund  and  Gustav  Lebach  ( Ber .,  1903, 
36,  308 — 309). — It  was  found  by  Fischer  (Abstr.,  1888,  283)  that 
methylketole  (2-methylindole,  2  mols.)  condensed  with  aldehydes 
(1  mol.)  with  elimination  of  water  to  form  leuco-bases  which  yield 
dyes  of  the  rosaniline  type,  and  probably  have  the  formula 

2-Methylindole  and  aldehydes  also  condense 
in  mol.  proportions,  producing  leuco-bases,  probably  represented  by  the 
expression  CHR:C<^^>N. 

The  following  compounds  have  been  prepared  ;  (1)  by  interaction  of 
1  mol.  of  an  aldehyde  and  2  mols.  of  2-methylindole  ;  from  o-nitro- 
benzaldehyde,  pale  yellow  needles  melting  at  244°;  from  p-nitro- 
benzaldehyde,  pale  yellow  prisms  or  scales  melting  at  238° ;  from 
o-chlorobenzaldehyde,  colourless  needles  melting  at  240° ;  from 
m-hydroxybenzaldehyde,  pale  yellow  crystals  melting  at  222°;  from 
o-chloro-p-dimethylaminobenzaldehyde,  snow-white  needles  melting  at 
236° ;  from  jo-dimethylaminobenzaldehyde,  snow-white  prisms  or 
needles  melting  at  226° ;  (2)  by  interaction  of  mol.  proportions  of  the 
aldehyde  and  methylindole  ;  substances  were  prepared  from  each  of  the 
aldehydes  just  mentioned  ;  the  hydrochloride  of  the  base  from  o-nitro- 
benzaldehyde  forms  pale  brown  leaflets ;  the  base  from  jo-nitro- 
benzaldehyde  is  a  crystalline,  yellowish-brown  substance  ;  the  hydro¬ 
chloride  from  o-chlorobenzaldehyde  forms  pale  yellow,  lustrous  scales 
melting  at  194 — 195°;  the  hydrochloride  from  m-hydroxybenzaldehyde 
crystallises  in  yellowish-brown  scales  melting  at  222°,  the  base  from 
o-chloro-p-dimethylaminobenzaldehyde  in  yellowish-brown  crystals 
melting  at  282° ;  from  ^-dimethylaminobenzaldehyde,  an  amorphous 
base  is  obtained.  K,  J.  P.  0. 

Ammonium  Compounds.  Hermann  Decker  {Ber.,  1903,  30, 
261). — 8 -Nitroquinoline  methiodide ,  prepared  from  8-nitroquinoline  by 
combination  with  ethyl  sulphate  and  subsequent  action  of  methyl 
iodide,  is  an  orange-coloured,  crystalline  compound  which  loses  its 
methyl  iodide  completely  at  150 — 160°  ;  the  compound  is  of  interest  as 
showing  that  a  nitro-group  in  the  ortho-position  does  not  entirely 
prevent  the  formation  of  a  methiodide.  T.  M.  L. 
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6  Alkyloxy-  and  6-Hydroxy-quinolones.  Joh.  Howitz  and  M. 
Barlocher  (Ber.,  1903,36,  456 — 462.  Compare/.  pr.Ohem.,  1892, ii, 46, 
117). — The  hydroxides  resulting  from  the  decomposition  of  the  alkyl 
halogen  additive  compounds  of  the  6-hydroxyquinolines  contain  the 
hydroxyl  group  united  with  nitrogen,  and  hence  do  not  yield  quinolones 
on  oxidation.  The  corresponding  alkyloxyquinolines,  however,  readily 
yield  quinolones,  and  from  these  the  6-hydroxyquinolones  can  be 
obtained  by  hydrolysis.  §-Methoxy-\-methylquinolone, 

CHICH*  C’NMelCO 

OMe-ClCH — C*CH— CH  ’ 

is  prepared  by  the  oxidation  of  6-methoxyquinoline  methiodide  with 
alkaline  potassium  ferricyanide,  and  crystallises  in  slender  needles 
melting  at  75°.  Q-Bthoxy-l-ethylquinolone  forms  small,  slender  needles 
melting  at  84°.  6-Hydroxy-l-methylquinolone  is  obtained  by  heating 
the  methoxy -com pound  with  hydrochloric  acid  at  180 — 200°,  and 
crystallises  in  prismsmelting  at  218 — 220°.  Q-Hydroxy-l-ethylquinolone 
forms  lustrous  needles  or  scales  melting  at  208 — 210°.  5-Bromo-b- 
methoxy quinoline  is  obtained  by  the  m ethylation  of  the  corresponding 
hydroxy-compound,  and  forms  slender,  yellowish-white  needles  or 
broad  crystals  melting  at  94 — 95°.  5 -Brojno-d-ethoxy  quinoline  has 

previously  been  described  by  Yis  (Abstr.,  1893,  i,  606).  5-i?romo-6- 

methoxyquinoline  methiodide  forms  yellow  needles,  which  are  sparingly 
soluble  in  water  and  melt  and  decompose  at  220°.  5-Bromo-Q-elhoxy~ 
quinoline  methiodide  crystallises  in  yellow  needles  and  melts  and 
decomposes  at  215°.  5-Bromo-Q-ethoxyquinolme  ethobromide  crystal¬ 
lises  with  3H20  in  small  tablets  ;  the  anhydrous  compound  melts  at 
195°.  5-Bromo-G-methoxy-\-methylquinolone  crystallises  in  slender, 
yellowish-white  needles  or  small,  compact  prisms  melting  at  168 — 170°. 
5-Bromo-§-ethoxy-\-methylquinolone  forms  lustrous  needles  melting  at 
136 — 137°.  5-Bromo-Q-ethoxy- 1  -ethylquinolone  forms  matted,  colourless 
needles  melting  at  95 — 97°.  Both  5-bromo-6-methoxy-l-methyl- 
quinolone  and  5-bromo-6-ethoxy-l-methylquinolone  are  hydrolysed  by 
hydrochloric  acid  to  5-chlovo-§-hydroxy-l-methylquinolone,  the  bromine 
atom  being  replaced  by  chlorine.  The  product  crystallises  in  yellow¬ 
ish-white  needles  or  prisms  which  melt  and  decompose  at  290°. 

A.  H. 

Nitro-derivatives  of  Phenoxazine  and  the  Analogue  of 
Lauth’s  Violet  in  the  Oxazine  Series.  Friedrich  Kehrmann 
and  A.  Saaqer  ( Ber .,  1903,  30,  475 — 484). — The  simplest  oxazine 

,  .  ch:ch-c-n— ochich  ,  .  . 

colouring  matter,  aOCl-C-CHlC-Nff/*3"0* 

been  prepared,  although  Bernthsen  (Abstr.,  1887,  665)  showed  that  a 
colouring  matter  is  obtained  by  nitrating  phenoxazine  and  reducing 
and  oxidising  the  resulting  leuco-base.  The  necessary  dinitrophen- 

_q _ >CaH4, 

which  crystallises  in  colourless  prisms  melting  at  142°.  On  nitration 
in  presence  of  glacial  acetic  acid  at  0°,  a  small  amount  of  a  tetranitro- 
compound,  sparingly  soluble  in  benzene,  is  formed,  together  with 
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G-acetyl-3  : 9 -dinitrophenoxazine,  N02,C6H3<^^^>C6H3‘N02,  which 

is  readily  soluble  in  benzene,  crystallises  in  light  brownish-yellow 
needles,  and  melts  at  192°.  3  :  9 -Dinitrophenoxazine,  prepared  from 

the  acetyl  derivative,  crystallises  in  dark  red,  hair-like  needles,  which 
have  a  green  lustre  and  decompose  slowly  above  200°.  It  forms  a 
green  solution  in  sulphuric  acid  and  yields  a  sodium,  compound,  crys¬ 
tallising  in  glittering,  golden  needles,  which  are  decomposed  by  water. 
3  : 9 -Diaminophenoxazine  is  obtained  as  the  double  salt  with  stannic 
chloride  by  the  reduction  of  the  nitro-compound  with  stannous  chloride 
and  hydrochloric  acid.  This  salt  crystallises  in  colourless  needles  and 
is  rapidly  oxidised  by  air  in  aqueous  solution.  The  hydrochloride  of 
the  base  changes,  on  oxidation,  into  3  :  9 -diaminophenoxazonium  chloride, 

NH2*C0H3<^q^J>C6H3‘NH2  +  H2O,  which  crystallises  in  matted 

needles,  sometimes  bronze,  sometimes  metallic  green,  in  colour.  It 
forms  reddish-violet,  strongly  fluorescent  solutions  in  both  alcohol  and 
water,  and  dyes  cotton  violet-blue  on  tannic  acid,  the  shade  being 
redder  than  that  produced  by  Lauth’s  violet.  Aqueous  sodium  hydr¬ 
oxide  precipitates  the  brown,  floceulent  base,  whilst  sodium  nitrite 
yields  a  yellowish-red  diazo-compound  which,  when  boiled  with  alcohol, 
is  converted  into  a  yellowish-red,  fluorescent  colouring  matter.  This 
is  probably  a  monaminophenazoxonium  compound,  and  is  converted  by 
aniline  into  a  blue  colouring  matter.  The  chloride  bears  the  same 
relation  to  the  phenoxazine  colouring  matters  (Capri-blue  series)  as 
does  Lauth’s  violet  to  the  methylene-blue  colouring  matters.  The 
dichromate,  (C12H10O.N3)2Cr2O7,  crystallises  in  needles  with  a  bronze 
lustre,  the  platinichloride  in  small,  metallic  green  needles,  the  nitrate 
in  small,  bronze-coloured  needles. 

3:5:7:  9-Tetranitrophenoxazine,  C12ONH5(N00)4,  is  formed  in  small 
amount  by  the  nitration  of  acetyl  phenoxazine  and  also  by  the 
nitration  of  3  : 5-dinitrophenoxazine  (Turpin,  Trans.,  1891,  59,  714) 
and  of  5  :  7-dinitrophenoxazine,  and  crystallises  in  plates  or  needles 
which  show  no  definite  melting  point,  but  decompose  gradually 
above  210°.  The  sodium  salt  crystallises  in  long,  green  needles, 
and  is  decomposed  by  a  large  amount  of  water.  The  corresponding 
3:5:7:  9 -tetra  aminophenazoxonium  chloride, 

O6H2(NH2)2<g~>C0H2(NH2)2, 

is  a  metallic  green  powder  which  forms  a  violet,  non-fluorescent 
aqueous  solution.  3:5:  9-Trinitrophenoxazine,  C120NH6(N02)3,  is  also 
formed  by  the  nitration  of  3  :  5-dinitrophenoxazine  and  crystallises 
either  in  metallic  green  spangles  or  with  1  mol.  of  acetic  acid  in  lustrous, 
concentric  needles.  The  corresponding  triaminophenoxazine  hydro¬ 
chloride  crystallises  in  colourless  needles,  and  by  oxidation  is  con¬ 
verted  into  the  corresponding  3:5:  9 -triaminophenoxazonium  chloride, 
which  is  a  greenish-black  powder  and  forms  a  magenta-coloured,  nori- 
fluorescent  solution  in  water.  The  dichromate  is  an  almost  insoluble, 
brown,  floceulent  precipitate. 

The  constitution  of  the  new  dinitrophenoxazine  is  based  on  the 
analogy  of  the  colouring  matter  obtained  from  it  with  Lauth’s  violet. 
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The  constitution  of  this  being  known,  the  positions  of  three  groups  in 
the  tetranitro-derivative  are  known,  but  that  of  the  fourth  is  still  un¬ 
certain.  A.  H. 

Condensation  of  Aromatic  m-Diamines  with  Chloroform  to 
form  Colouring  Matters.  Arthur  Weinsciienk  ( Ohem .  Zeit.,  1903, 
27,  13). — When  m-phenylenediamine  is  heated  with  excess  of  chloro¬ 
form  at  190 — 200°  for  several  hours  under  pressure,  and  the  product, 
after  the  evaporation  of  the  chloroform,  extracted  with  hydrochloric 
acid,  a  solution  is  obtained,  from  which  sodium  chloride  throws  down 
a  brown  dye  capable  of  dyeing  cotton  in  the  absence  of  a  mordant. 
m-Tolylenediamine  gives  a  similar  dye.  K.  J.  P.  0. 

Substitution  Derivatives  of  Diacylated  Benzenoid  Diamines 
with  Different  Acid  Radicles.  I.  G.  Koller  ( Ber. ,  1903,  36, 
410 — 417). — m-Acetylaminopheni/loxamic  acid, 

NHAc-C6H4-NH-COC02H, 

obtained  by  acetylating  wr-aminophenyloxamic  acid  by  Pinnow’s 
method  (Abstr.,  1900,  i,  214),  crystallises  from  water  in  slender, 
colourless  needles  and  melts  and  decomposes  at  209°  (Schiff  and 
Ostrogovich,  Abstr.,  1897,  i,  144,  describe  a  substance  of  this  name 
as  melting  at  125°). 

p -Aminophenyloxamic  acid,  NH./CgH^NH'CO'COgH,  obtained  by 
boiling  p-phenylenediamine  with  a  hot  concentrated  solution  of  oxalic 
acid,  crystallises  from  alcohol  in  colourless  needles  and  darkens  at 
250°,  but  does  not  melt  at  280°  j  it  gives  a  barium  salt  crystallising  in 
white  needles,  and  an  acetyl  derivative,  NHAc*C6H4‘NH*COC02H, 
which  forms  colourless  needles  and  darkens  at  240°  without  melting. 

Ethyl  p-acetylaminophenyloxamate,  prepared  by  boiling  ^-aminoacet- 
anilide  with  ethyl  oxalate  in  alcoholic  solution,  crystallises  from  dilute 
alcohol,  and  melts  and  decomposes  at  193°. 

On  nitration  in  concentrated  sulphuric  acid  solution  with  potassium 
nitrate  at  -10°  to  —5°,  p-acetylaminophenyloxamic  acid  gives  a 
morarmiiro-derivative  of  the  constitution  [NHAc :  N02 :  NH  = 
1:3:4];  it  crystallises  from  dilute  acetic  acid  in  reddish-yellow 
needle',  melts  and  decomposes  at  228°,  and  on  partial  hydrolysis,  best 
with  aqueous  ammonia  at  the  ordinary  temperature,  yields  3-nitro-4- 
aminoacetanilide  (Biilow  and  Mann,  Abstr.,  1897,  i,  339). 

When,  however,  the  nitration  is  effected  in  fuming  nitric  acid  of 
sp.  gr.  1'5  at  the  same  temperature,  the  principal  product  is  m -nitro- 
■p-acetylaminophenylozamic  acid  [NHAc  :  NOs  :  NH  =1  :  2  :  4],  which 
crystallises  from  alcohol  in  bright  yellow  needles,  melts  at  209°,  and 
on  partial  hydrolysis  with  ammonia  gives  m-nitro-'p-aminophenyl- 
oxamic  acid ;  the  latter  crystallises  from  water,  melts  at  215°,  and  is 
easily  convertible,  by  the  diazo-reaction,  into  m-nitroaniline. 

Ethyl  o-nitro-p-acetylaminophenyloxamate, 

NHAc-CfiH3(N02)-NH-C0-C02Et, 

obtained  by  nitrating  ethyl  /?-acetylaminophenyloxamate  in  sulphuric 
acid  solution,  crystallises  from  dilute  alcohol  in  slender,  yellow  needles 
and  melts  at  174°.  The  isomeric  ethyl  m-nitro-p-acetylaminophenyl- 
oxamate,  obtained  on  nitration  in  fuming  nitric  acid,  forms  reddish- 
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yellow  needles  and  melts  at  179°.  On  partial  hydrolysis,  these  esters 
give  the  same  products  as  the  parent  acids.  W.  A.  D. 

Hydroxyamidines.  Heinrich  Ley  and  E.  Holzweissig  ( Ber .,  1903, 
36,  18 — 24). — The  hydroxyamidines  obtained  according  to  the  two 
equations  :  I,  CRCKNR1  +  NHRu*OH  =  HOI  +  NRRCR-NR^OH,  and 
II,  CRC1:NR11  +  NHR1-OH  =  HC1  +  NR1i:ORi-NR1-OH,  are  differ¬ 
ent,  not  identical ;  the  contrast  between  the  immovability  of  the 
hydroxyl  group  in  these  compounds  and  the  mobility  of  the  hydrogen 
atom  in  the  amidines  is  striking. 

Benzylbenzimide  chloride,  OPhClINBz,  obtained  by  the  interaction 
of  phosphorus  pentachloride  with  benzylbenzamide,  is  a  yellow  oil 
which  boils  at  180 — 200°  under  20  mm.  pressure  ;  when  heated  under 
the  ordinary  pressure,  it  boils  at  110°,  being  completely  resolved 
thereby  into  benzonitrile  and  benzyl  chloride,  thus  behaving  in  the 
manner  characteristic  of  the  iminochlorides,  CPhCl’NR,  in  which 
R  is  an  aliphatic  radicle. 

2  :  %-Diphenyl-l-benzylhydroxyamidine  hydrochloride, 
C\H7-N:CPh-NPh-OH,HCl, 

obtained  by  mixing  ethereal  solutions  of  the  foregoing  imino- 
chloride  and  of  phenylhydroxylamine,  crystallises  from  absolute 
alcohol  containing  hydrochloric  acid  in  lustrous  needles  and  melts  at 
195°;  the  base  is  an  easily  decomposable  oil  which,  on  boiling  with 
water,  gives  the  odour  of  nitrosobenzene  and  is  therefore  not  identical 
with  1  : 2-phenyl-3-benzylhydroxyamidine. 

1  :  2-Diphenyl-^-p-tolylhydroxyaniidine ,  NPhICPh*N(OH)*C6H4Me, 
obtained  from  y>tolylhydroxylamine  and  benzanilideimide  chloride, 
melts  at  about  175°,  crystallises  from  ethyl  acetate  on  adding  light 
petroleum  in  bright  yellow,  felted  needles,  and  gives  a  hydrochloride 
melting  at  185°. 

2  :  Z-Diphenyl-l-^-tolylkydroxyamidine,  06H4Me*NICPlrNPh*0H, 
melts  at  191°,  forms  darker  yellow  needles,  and  is  less  soluble  than  its 
isomeride,  whilst  its  hydrochloride  melts  at  201 — 202°,  producing  a 
violet  coloration. 

Both  1  : 2-diphenyl-3-y>tolylhydroxyamidine  and  2:3-diphenyl-l- 
jo-tolylhydroxyamidine  give  the  same  1  : 2-diphenyl-3-p-tolylamidine 
(m.  p.  135 — 136°;  hydrochloride,  m.  p.  243 — 244°;  Marckwald  gives 
133°  and  237°)  on  reduction  with  sulphur  dioxide  in  absolute  alcoholic 
solution.  Measurements  of  the  conductivities  of  the  hydrochlorides  of 
1 :  2-diphenyl-3-p-tolylhydroxyamidine  and  of  1  :  2diphenyl-3-p-tolyl- 
amidine  indicate  that  salts  of  the  former  are  much  more  hydrolysed 
than  those  of  the  latter  base,  and  show  the  acidifying  influence  of  the 
hydroxyl  group.  W.  A.  D. 

Phenylazoethane.  Eugen  Bamberger  and  Wilhelm  Pemsel  ( Ber ., 
1903,  36,  53 — 57). — Phenylazoethane,  NPhINEt,  when  mixed  with 
amyl  nitrite,  is  converted  by  hydrochloric  acid  into  methylformazyl, 
Ph’NIN'OMelN'HHPh ;  apparently  the  acid  brings  about  isomeric 
change  into  acetaldehydephenylhydrazone,  and  part  of  this  becomes 
hydrolysed  to  phenylhydrazine  and  oxidised  by  the  amyl  nitrite  to 
diazobenzene  nitrate,  which  then  condenses  with  the  phenylhydrazone. 
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Diazobenzene  hydroxide,  in  alkaline  solution,  converts  phenylazoethane 
into  phenylazoformazyl,  NHPh*NIC(NINPh)2. 

In  presence  of  sodium  ethoxide,  phenylazoethane  is  converted  by 
amyl  nitrite  into  phenylazoacetaldoxime,  NPhIN'CMelN’OH ;  it  is 
shown  that  sodium  ethoxide  brings  about  the  isomeric  change  of 
phenylazoethane  into  acetaldehydephenylhydrazone,  this  is  probably 
converted  into  the  nitroso-derivative,  NHPh’NICMe’NO,  and  then  by 
transformation  into  the  isonitroso-compound  formulated  above. 

T.  M.  L. 

Nitroso-,  fsoNitroso-,  and  Nitro-derivatives  of  Aldehyde- 
hydrazones.  Eugen  Bamberger  and  Wilhelm  Pemsel.  ( Ber .,  1903, 
30,  57 — 84). — In  the  absence  of  alkalis,  aldehydrazones  yield  true 
nitroso-derivatives  of  the  type  R,C(NO)iN*NHPh,  which  are  converted 
by  alkalis  into  the  isomeric  azo-oximes,  R*C(INOH)*N'.NPh,  are 
oxidised  by  nitrous  acid  to  nitro-hydrazones,  R,*C(N02)IN*NHPh,  and 
readily  lose  NO,  yielding  products  formed  by  the  condensation  of  two 
radicles,  -CRlN-NHPh. 

Nitrosobenzylidenephenylhydrazine,  NO*CPh!N*NHPh,  could  not  be 
isolated  ;  in  the  absence  of  alkalis,  amyl  nitrate  converts  the  benzyl- 
idenephenylhydrazine  into  dibenzylidenediphenylhydrotetrazone, 
N2Ph2(N10HPh)2, 

and  nitrobenzylidenephenylhydrazine,  N02*CPhIN*NHPh.  Inpresence 
of  sodium  ethoxide,  the  products  are  a-benzilosazone, 

C2Ph2(:N-NHPh)2, 

and  benzeneazobenzaldoxime,  OH*NICPh’N!NPh  ;  the  latter  crystallises 
from  benzene  or  light  petroleum  in  minute,  orange-yellow,  felted 
needles  with  broDze-like  lustre  and  from  dilute  alcohol  in  orange-red, 
silky  needles,  melts  and  intumesces  at  134 — 135°  (all  melting  points 
are  corrected),  and  dissolves  in  alkali  hydroxides  ;  concentrated  sodium 
hydroxide  precipitates  the  sodium  salt  as  a  yellow,  crystalline  paste. 
The  benzoyl  derivative,  OBz'NICPh’NINPh,  crystallises  from  light 
petroleum  in  glistening,  red,  flat  needles,  and  melts  at  126 — 12Q'5°.  In 
presence  of  pyridine,  amyl  nitrite  again  yields  the  oxime. 

Benzeneazoanisaldoxime,  OMe*C6H4*C(INOH)*NlNPh,  prepared  from 
anisaldehydephenylhydrazone  and  amyl  nitrite  in  presence  of  sodium 
ethoxide  or  pyridine,  crystallises  from  benzene  in  minute,  felted, 
silky,  orange-yellow  needles,  melts  and  intumesces  at  147°,  and 
dissolves  in  alkali  hydroxides  ;  the  sodium  salt  is  precipitated  in  yellow, 
flocculent  crystals  by  concentrated  sodium  hydroxide.  The  benzoyl 
derivative  crystallises  from  light  petroleum  in  transparent,  orange-red 
tablets  and  melts  at  129 — 129 ’5°.  A  by-product,  insoluble  in  alkalis, 
was  identified  as  dehydroanisylidenephenylhydrazine, 

OMe*C6H4-CH:N-NPh-C(:N-NHPh)-C6H4-OMe, 
a  condensation  product  formed  by  loss  of  NO  from  two  molecules  of  the 
initial  nitrosohydrazone.  Nitrosoanisaldehydephenylhydrazone, 
OMe-C6H4-C(NO):N*NHPh, 

prepared  from  anisaldehydephenylhydrazone  and  amyl  nitrite  in  the 
absence  of  alkalis,  forms  long,  golden-yellow,  felted,  silky  needles  and 
decomposes  at  69-5°;  sodium  ethoxide  and  pyridine  convert  it  into  the 
isomeric  oxime,  whilst  nitrous  fumes  oxidise  it  to  the  nitro-compound 
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0Me*C6H4*C(N02)!N'NHPh,  which  is  rapidly  decomposed  by  sodium 
methoxide  into  sodium  nitrite  and  dianisyldiphenyltetrazoline, 

OMe-C.H^C^p^^C-C^-OMe. 

Benzeneazo-m.-nilrobenzald  oxime,  N02,C6H4*C(IN0H) *N!NPh,  crys¬ 
tallises  from  alcohol  or  benzene  in  cream-coloured  needles  and 
decomposes  at  183°.  The  benzoyl  derivative  crystallises  from  benzene 
in  stout,  glassy,  ruby-red  prisms,  and  from  a  mixture  of  benzene  and 
light  petroleum  in  rose-coloured,  silky,  felted  needles,  and  decomposes 
at  153°.  Nitroso  m-nitrobenzylidenephenylhydrazine, 

N  02*  C6H4*  C(  N  O) !  N*N  HPh, 

is  a  yellow,  crystalline  powder,  which  decomposes  and  intumesces  at 
98-5°,  and  by  sodium  ethoxide  or  pyridine^  is  converted  into  the 
isomeric  oxime. 

a-va-Dinitrobenzylidenephenylhydraziiie,  N02*C6H4*C(N02)!N*NHPh, 
separates  from  alcohol  in  ruby-red,  glistening  needles  with  a  pale 
green,  metallic  lustre,  and  from  a  mixture  of  benzene  and  alcohol  in 
thin  flakes,  and  decomposes  with  frothing  at  140-5°. 

Benzeneazo-p-nitrobenzaldoxime,  N  02  ■  C6H4*  C( !  NOH)  •  N I  NPh ,  crys¬ 
tallises  from  benzene  in  minute,  golden-yellow,  glistening  needles  and 
intumesces  and  melts  at  1 80 "8°.  Nitroso-p-nitrobenzylidenephenylhydr- 
cizine,  N'O2,C0H4*C(lSrO);N*lS[HPh,  decomposes  with  frothing  at  79° 
and  is  converted  by  pyridine  into  the  isomeric  oxime. 

a-p-Dinitrobenzylidenephenylhydrazine, 

N02-C6H4-C(N02):N-NHPh, 

crystallises  from  benzene  in  glistening,  greenish-golden,  or  dark  orange- 
red  needles  with  a  bronze-like  lustre,  and  melts  and  intumesces  at 
156-5°. 

a- Nitroso-o-nitrobenzylidenephenylhydrazine, 

N02-C6H4-C(N0):N*NHPh, 

intumesces  and  decomposes  at  83-5 — 84°  and  is  converted  by  pjridine 
into  the  isomeric  benzenecizo-onitrobenzaldoxime, 

N02-C6H4-C(:N0H)-N:NPh, 

which  crystallises  in  clear,  orange-yellow,  silky,  felted  needles,  and 
melts  and  intumesces  at  153-5 — 154°.  a-o-Dinitrobenzylidenephenyl- 
hydrazine,  N02‘C6H4*C(N0.2)!N’NHPh,  prepared  only  from  o  nitro- 
phenylnitrometbane  and  diazonium  acetate,  crystallises  from  alcohol 
in  orange-yellow  needles  with  a  bronze-like  lustre  and  melts  at  146°. 

T.  M.  L. 

Acetaldehydephenylhydrazone.  Eugen  Bamberger  and 
Wilhelm  Pemsel  ( Ber .,  1903,  36,  85 — 89). — The  action  of  amyl  nitrite 
on  acetaldehydephenylhydrazone,  either  alone  or  in  presence  of 
pyridine  or  sodium  ethoxide,  yields  phenylazoacetaldoxime, 
CMe(:NOH)*N:lSTPh, 

and  not  the  labile  isomeric  nitroso-derivative.  Sodium  diazoxide 
converts  the  hydrazone  into  methylformazyl,  NPh!N*CMeIN'NHPh. 

Acetaldehydephenylhydrazone  can  be  prepared  by  adding  ice-cold 
acetaldehyde  to  a  solution  of  phenylhydrazme  in  ether  cooled  in  a 
freezing  mixture ;  the  hydrazone  which  separates  is  quite  white,  and 
does  not  require  distillation  under  reduced  pressure,  T-  M.  If. 
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Methyl  Benzeneazobenzylidenenitronate.  Eugen  Bamberger 
[Ber.,  1903,  36,  90 — 91). — When  phenylnitroformaldehydehydrazone, 
CPh'C(N02);N*NHPh,  is  dissolved  in  ether  and  treated  with  diazo¬ 
methane,  methyl  benzeneazobenzylidenenitronate , 

OMe-NOICPh-N'.NPh, 

is  produced  ;  it  forms  minute,  orange-red  needles,  melts  at  92°,  and, 
when  boiled  with  light  petroleum  or  alcohol,  is  decomposed  into 
benzeneazobenzaldoxime  and  formaldehyde.  T.  M.  L. 


Action  of  Amyl  Nitrite  on  Phenylmetanitrobenzylidene- 
hydrazine.  Eugen  Bamberger  and  Wilhelm  Pemsel  ( Ber .,  1903, 
36,  92 — 101.  Compare  Minunni,  Abstr.,  1898,  i,  190). — The  following 
compounds  were  obtained  by  the  action  of  amyl  nitrite  on  phenyl- 
m-nitrobenzylidenehydrazine.  (1)  The  compound  C96H20O4N6  forms 
lemon-yellow,  silky,  felted  needles  and  melts  and  intumesces  at  166°, 
(2)  The  compound  C26H20O4N6  crystallises  from  xylene  in  canary- 
yellow  prisms  and  melts  at  216 — 217°.  (3)  The  compound  C26H30O4N6  (1), 
which  is  also  produced  by  prolonged  boiling  of  (2)  with  benzene  or 
acetic  acid,  crystallises  from  a  mixture  of  chloroform  and  alcohol  in 
flakes  and  melts  at  212 — 213°.  (4)  The  compound  ^26-^-20^4-^0 

crystallises  from  xylene  in  orange-yellow  needles  with  ^C8H10  and 
melts  at  265°.  (5)  Phenyl-aon-dinitrobenzylidenehydrazone, 

N02-C6H4*C(N02):N-NHPh. 

(6)  The  compound  C20H13O4N5,  perhaps  dinitrotriphenylosotriazole, 

NPh<^  *  I  0  4  2,  crystallises  from  chloroform  in  reddish-brown 

JN  » v*  U2 

needles  with  bronze-like  lustre  and  melts  at  174 — 175°.  The  first 
four  compounds  are  probably  formed  by  the  elimination  of  2NO  from 
2  mols.  of  nitroso-?«-nitrobenzylidenephenylhydrazine,  and  most  of 
the  six  products  were  identified  in  the  mixture  obtained  on  decomposing 
the  nitroso-compound  with  boiling  ether.  T.  M.  L. 


Behaviour  of  Benzaldehydephenylhydrazone  towards 
Nitrous  Acid  and  Amyl  Nitrite.  Eugen  Bamberger  and 
Wilhelm  Pemsel  (Ber.,  1903,  36,  347 — 358.  Compare  Bamberger  and 
Grob,  Abstr.,  1901,  i,  296,  and  567)  -Nitrosobenzaldehyde-p  nitro- 
phenylhydrazone ,  NOCPh!N*NH"CcH4*N02,  prepared  by  the  action  of 
nitrous  fumes  on  benzaldehydephenylhydrazone,  or  of  nitrous  acid  or 
amyl  nitrite  on  benzaldehyde-/?-nitrophenylhydrazone,  forms  minute, 
golden-yellow,  glistening  needles  and  decomposes  at  about  94 — 95°. 
When  boiled  with  alcohol,  it  loses  nitric  oxide  yielding  a  compound, 
N02*CtiB[4*N(NiCHPh),CPhiN'NH’C(.H4,N02,  by  condensation  of 
2  molecules ;  this  separates  from  pyridine  in  golden-yellow  crystals, 
melts  at  238°,  and  is  slightly  soluble  in  the  ordinary  organic  solvents. 
Amyl  nitrite  converts  it  into  the  nitrohydrazone  (Bamberger  and 
Grob,  loc.  cit,),  but  di-/>-nitrotetraphen^ltetrazohne, 

NOa-0«H,-N<°?(i;j^>N-C8H1-NO!, 
is  also  produced.  Sodium  ethoxide  removes  the  nitroso-group  and 

vol.  lxxxiv.  i.  y 
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converts  it  into  benzaldehyde-p  nitrophenylhydrazone,  whilst  pyridine 
converts  it  into  the  isomeric  pmitrobenzeneazobenzaldoxime, 
0H-N:CPh-N:N-C6H4-N02, 

which  crystallises  from  benzene  with  JC6H6  in  red,  silky,  felted 
needles,  and  inbumesces  and  melts  at  142-5°.  T.  M.  L. 

Action  of  Amyl  Nitrite  on  Anisaldehydephenylmethyl- 
hydrazone.  Eugen  Bamberger  and  Wilhelm  Pemsel  ( Ber .,  1903, 
36,  359 — 3 7 4).  — Anisaldehydephenylmethylhydrazone, 
OMe-CgH4-CH:N-NMePh, 

separates  from  alcohol  in  white  needles  and  melts  at  1 1 3*5 — 114°.  A 
nitroso-derivative  could  not  be  prepared,  but  amyl  nitrite  gave  a  nitro - 
anisaldehydephenylmethylhydrazone,  OMe  •  CgH4*  C(N  02)  I N*  NMePh, 

which  separates  from  ether  or  alcohol  in  thick,  glistening,  orange-yellow 
prisms,  or  in  minute,  lemon-yellow,  felted  needles,  intumesces  and  melts 
at  104*7 — 105*2°,  and  has  a  normal  molecular  weight  in  a  boiling  solution 
of  acetone.  When  boiled  with  alcohol,  the  N02  group  is  replaced  by  OH, 
and  (3-anisoyl-a-phenyl'a-melhylhydrazine ,  OMe •  C6H4 •  CO  *  NH*  NMePh, 
is  produced  ;  this  crystallises  from  acetic  acid  in  minute,  woolly,  white 
needles,  melts  and  decomposes  at  165 — 166*5°,  and  has  a  normal 
molecular  weight  when  dissolved  in  boiling  acetone.  Amyl  nitrite 
eliminates  the  methyl  group  from  this  compound  and  gives  fi-anisoyl-a- 
phenylnitrosohydrazine,  OMe*C6H4*CO*NH'NPh*NO,  which  crystallises 
from  a  mixture  of  acetone  and  water  in  pale  yellowish,  almost  colour¬ 
less,  silky  needles,  melts  with  liberation  of  gas  at  123°,  and  rapidly 
decomposes  when  kept ;  the  same  substance  is  produced  by  the  action 
of  amyl  nitrite  on  /3-anisoylphenylhydrazirie. 

By  reducing  nitroanisaldehydephenylmethylhydrazone  with  zinc 
dust  and  acetic  acid,  anisonitrile,  OMe,C6H4*CN,  methylaniline,  and 
p-methoxybenzylamine,  OMe*C6H4*CH2*NH2,  are  produced,  together 
with  a  polymeride  of  anisaldehydephenylmethylhydrazone,  which  melts 
at  106*5 — 108*5°,  cannot  be  obtained  in  a  crystalline  form,  and 
dissolves  neither  in  acids  nor  in  alkalis.  Sodium  methoxide  converts 
the  nitrohydrazone,  by  elimination  of  the  nitro-group,  into  dianisyl- 

diphenyltetr azoline,  OMe’CgH^C^^^^^C'CgH^OMe,  which  crys¬ 
tallises  from  acetic  acid  in  transparent,  glistening,  flat  prisms  having 
an  orange-yellow  to  orange-red  colour,  and  melts  at  173*5 — 174*5°. 

Anisaldehydenitrophenylmethylhydrazone, 

0Me*C6H4*CH:N*NMe*06H4-N02, 

a  by-product  of  the  action  of  amyl  nitrite  on  anisaldehydephenyl- 
methylhydrazone,  crystallises  from  alcohol  in  minute,  golden-yellow, 
silky  needles  and  melts  at  159 — 159*5°. 

m -Nitrobenzaldehydephenylmethylhydrazone, 

N02*C6H4*CH:N*NMePh, 

crystallises  from  alcohol  in  orange-red  needles  and  melts  at  112 — 113°. 

T.  M.  L. 

2  :  5-Dimethylbenzyl-2  :  5-dimethylbenzylidenehydrazine. 
Everhart  Percy  Harding  and  Edgar  W.  Bice  (./.  Amer.  Ghem.  Soc., 
1902,  24,  1066 — 1068).-— 2  :  5-Dimethylbenzyl- 2  :  5-dimethylbenzylidene¬ 
hydrazine,  C6H3Me2*OH2*NH*N!CH*C0H3Me2,  prepared  by  the  reduc- 
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tion  of  2  :  5-dimethylbenzaldazine  in  alcoholic  solution  with  4  per  cent, 
sodium  amalgam,  melts  at  74 — 78°  and  is  easily  soluble  in  most 
organic  solvents.  Its  acetyl  derivative  crystallises  in  long,  white, 
satin-like  needles  melting  at  137°,  and  the  benzoyl  derivative  forms 
similar  crystals  melting  at  134 — 134*5°.  E.  F.  A. 

2:4: 6-Trimethylbenzaldazine.  Everhart  Percy  Harding  (J. 
Amer.  Chem.  /Soc.,  1902,24,  1068 — 1070). — 2:4:6 -Trimethylbenzald- 
azine,  N2(!CH*C6H2Me3)2,  prepared  from  2:4:  6-trimethylbenzaldehyde 
and  hydrazine  sulphate,  crystallises  from  acetic  acid  in  yellow  prisms 
melting  at  167°.  On  reduction  with  sodium  amalgam,  2:4:  6 -tri- 
methylbenzyl-2  :  4  :  Q-trimethylbenzylidenekydrazone,  melting  at  88 — 89°, 
is  formed.  This  yields  an  acetyl  derivative  melting  at  155°  and  a 
benzoyl  derivative  melting  at  142*5 — 143°,  both  crystallising  in  long, 
satin-like  needles 

The  nitroso-derivative,  C6H2Me3*CH2*lsr(lSI'0),lsr!CH,C6H2Me3, 
obtained  from  the  hydrazone,  forms  long,  yellow  crystals  melting  at 
117°.  E.  F.  A. 

Melting  Points  of  fts-Diphenylthiocarbamides.  Carl  Kjellin 
(j Ber.,  1903,  30,  194 — '197). — When  as-monohalogendiphenylthio- 
carbamides  are  treated  in  alcoholic  solution  with  aniline  in  the  cold, 
diphenylthiocarbamide  and  probably  dihalogendiphenylthiocarbamides 
are  formed.  The  asymmetrical  thiocarbamides  suffer  a  similar 
change  when  they  are  melted,  or  their  alcoholic  solutions  boiled,  di¬ 
phenylthiocarbamide  being  always  formed.  «s-Diphenylcarbamides 
decompose  in  the  same  manner.  o-Bromodiphenylthiocarbamide,  pre¬ 
pared  from  phenylthiocarbimide  and  o-bromoaniline,  crystallises  in 
silky  needles  melting  at  161°,  or,  when  heated  slowly,  at  144°;  the 
crystals  which  separate  from  its  solution  in  ethyl  alcohol  melt  at 
151°  and  contain  diphenylthiocarbamide.  The  m-6ro??io-derivative, 
prepared  in  a  similar  manner,  crystallises  in  needles  melting  in¬ 
definitely  at  120°,  and  when  crystallised  from  alcohol  gives  a  product 
which  melts  at  about  100°.  The  m-cMoro-compound  behaves  similarly, 
crystallising  in  prisms  or  needles  melting  indefinitely  at  120°.  The 
o-chloro-compound  forms  prisms  melting  at  1 65°,  but  on  heating  or 
recrystallising  the  melting  point  falls  to  145 — 150°;  the  diphenyl¬ 
thiocarbamide  can  be  isolated  in  this  case,  p- Chlorodiphenylthiocarb - 
amide  crystallises  in  plates  melting  at  152°,  and  is  far  more  stable. 
7/i-Nitrophenyldithiocarbamide  melts  at  155°,  but  soon  changes  into  a 
mixture  melting  at  145°.  Di-m-bromodiphenylthiocarbamide  forms 
long  needles  melting  at  135°,  di-m-chlorodiphenylthiocarbamide  prisms 
or  needles,  and  di-o-chlorodiphenylthiocarbamide  short  prisms  melting 
at  141°.  These  symmetrical  compounds  are  quite  stable  and  can  be 
recrystallised.  K.  J.  P.  O. 

Electrolytic  Reduction  of  Acetylacetonedioxime.  Dimethyl- 
pyrrazolidine.  Julius  Tafel  and  Ephraim  Pfeffermann  (Ber.,  1903, 
36,  219 — 224.  Compare  Harries  and  Haga,  Abstr.,  1898,  i,  293  ; 
1899,  i,  562), — Pure  acetylacetonedioxime  melts  at  150°;  when  boiled 
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with  water  for  some  time,  or  when  heated  at  140°,  it  becomes  trans¬ 
formed  into  dimethylisooxazole. 

The  dioxime  was  reduced  in  30  per  cent,  sulphuric  acid  solution  in 
the  closed  vessel  previously  described  (Abstr.,  1900,  ii,  588).  The 
conditions  being  concentration,  100  grams  in  1  litre;  current  density, 
120  amperes;  cathode  surface,  10  sq.  dm.  per  litre  ;  time,  2  hours,  40 
minutes  ;  temperature,  -  7°  to  0°.  The  product  obtained,  dimethyl- 

pyrrazolidine,  CH9<'AT-r„,  •  boils  at  40 — 41°  under  13*5  mm. 

2  XlHMe-lSrH 

pressure  and  at  141 — 143°  under  746°  mm.,  and  solidifies  at  -  7°  to  -  6°. 
Its  aqueous  solution  has  strongly  alkaline  properties  and  reduces  hot 
Pehling’s  solution.  It  is  a  diacidic  base  and  its  normal  salts  have  a 
strongly  alkaline  reaction  to  litmus. 

The  sulphate,,  C5H14I72S04,2H20,  crystallises  in  colourless  prisms,  the 
hydrochloride  is  readily  soluble  in  water,  sparingly  so  in  alcohol,  the 
picrate  melts  and  decomposes  at  129 — 130°.  The  base  forms  an 
additive  product  with  acetone,  OgH18ON2,  melting  at  68 — 69°,  and 
volatile  at  the  ordinary  temperature.  The  dibenzoyl  derivative 
crystallises  in  colourless  prisms  melting  at  204'5°  (uncorr.). 

2  : 4-Diarainopentane  is  also  formed  in  the  electrolytic  reduction  of 
the  dioxime.  J.  J.  S. 


5-Chloro-4-benzoyl-l-phenyl-3-methylpyrazole  and  a  Bipyr- 
azole.  August  Michaelis  and  Fritz  Bender  (Ber.,  1903,  36, 
523 — 530). — 5-ChloroA-benzoyl-\-phenyl-Z-methylpyrazole,  obtained  when 
Nef’s  benzoylphenylmethylpyrazolone  (Abstr.,  1892, 146)  is  heated  with 
phosphorus  oxychloride  for  5  hours  at  125°,  crystallises  from  alcohol 
in  needles  melting  at  88°  and  distils  at  245°  under  15  mm.  pressure. 
The  same  compound  is  obtained  when  4  :  5-dibenzoyl-l-phenyl-3-methyl- 
pyrazolone  is  heated  with  phosphorus  oxychloride.  Phosphorus 
pentachloride  transforms  the  benzoyl  derivative  into  4 : 5-dichloro- 
l-phenyl-3-methylpyrazole  melting  at  56°  (Abstr.,  1899,  i,  942). 
Concentrated  aqueous  ammonia,  at  150 — 160°,  converts  the  chloro- 
pyrazole  into  5-amino-i-benzoyl-l-phenyl-3-methylpyrazole,  which  crystal¬ 
lises  in  colourless  needles  melting  at  153°.  The  hydrochloride, 
COPh-C3]Sr2MePh’NH2,HCl,  melts  at  190°.  The  corresponding  anilino- 
derivative,  obtained  by  the  action  of  aniline  on  the  chloro-compound 
at  200°,  melts  at  171°,  and  is  readily  soluble  in  alcohol  and  ether,  or 
concentrated  hydrochloric  acid.  The  dipropylamino- derivative, 
COPh-C3H2MePh-NPr2, 
crystallises  in  colourless  needles. 

Alcoholic  potash  under  pressure  converts  the  chloro-  compound  into 
Nef’s  4-benzoyl-l-phenyl-3-methyl-5-pyrazolone,  which  probably  has  the 
enolic  structure. 

The  phenylhydrazone  of  chlorobenzoylphenylmethylpyrazole, 
PhC(:N2HPh)-C3N2ClMePh, 

crystallises  in  yellowish  cubes,  melts  at  176°,  and  is  only  sparingly 
soluble  in  alcohol. 


1  :  4- Diphenyl -3-methyldipyrazole, 


NPh’C-NH 

CMe-C-CPh 


is  obtained 
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■when  the  chloropyrazole  is  heated  with  hydrazine  hydrate  (50  per 
cent.)  for  12  hours  at  180 — 200°;  it  crystallises  from  hot  alcohol  in 
felted  needles  melting  at  232°,  is  sparingly  soluble  in  water  or  glacial 
acetic  acid,  and  has  feebly  acidic  properties.  The  silver  derivative 
forms  a  floceulent  precipitate,  the  acetyl  derivative  melts  at  174°,  the 
benzoyl  derivative  at  166°,  and  the  methiodicle  at  221°.  When  the 
dipyrazole  is  dissolved  in  fuming  nitric  acid  and  the  solution  poured  into 
water,  \-phenyl-k-nitrophenyl-3-methyldipyrazole  is  formed  ;  it  has  a 
yellow  colour  and  melts  above  300°.  The  corresponding  bromo- 
derivative  has  also  been  obtained. 


1  :  4- Diphenyl-3  :  6 -dimethyldipyrazole, 


N< 


NPh-ONMe 

CMe-C-CPh 


ob¬ 


tained  by  the  action  of  sodium  ethoxide  and  methyl  iodide  on  the 
monomethylcompound,  crystallises  from  alcohol  in  needles,  melts  at  163°, 
does  not  dissolve  in  alkalis,  but  is  soluble  in  dilute  hydrochloric  acid  ; 
its  methiodide  melts  at  205°. 

A  compound ,  C34H2802N6,  is  obtained  when  benzoylphenylmethyl- 
pyrazolone  is  heated  with  hydrazine  hydrate  in  sealed  tubes.  It  crys¬ 
tallises  in  needles,  melts  above  300°,  and  is  probably  an  azoimide. 

Himmelbauer’s  acetylphenylmethylpyrazolone  (Abstr.,  1897,  i,  114) 
behaves  as  a  5-acetoxypyrazole,  as  on  treatment  with  phosphorus 
oxychloride  it  yields  chlorophenylmethylpyrazole  and  acetyl  chloride. 
The  butyryl  derivative  behaves  in  a  precisely  similar  manner. 

J.  J.  S. 


Action  of  fsoValeraldehyde  on  Antipyrine.  David  C.  Eccles 
{J.  Amer.  Chem.  Soc.,  1902,  24,  1050 — 1052). — iso  Valeryldianti- 
pyrine,  C4H9*CH(C3N2OMe2Ph)2,  obtained  by  heating  fsovaleralde- 
hyde  (1  mol.)  and  antipyrine  (2  mols.)  in  presence  of  a  small  quantity 
of  hydrochloric  acid  in  a  reflux  apparatus  for  6  hours  at  100°,  separ¬ 
ates  from  light  petroleum  in  white  crystals  melting  at  160 — 161°. 

E.  F.  A. 


Synthesis  of  Pyridazine  Derivatives.  I.  Carl  Paal  and 
Emil  Dencks  ( Ber .,  1903,  36,  491 — 497.  Compare  Abstr.,  1901,  i, 
148,  154). — 6-Phenyl-3-methylpyridazine  may  be  obtained  by  the 
action  of  hydrazine  hydrate  on  phenacylacetone.  The  original  product 
is  a  thick,  red-coloured  oil,  which,  when  kept  or  when  distilled  under 
reduced  pressure,  yields  crystals  of  the  phenylmethylpyridazine, 
probably  by  the  elimination  of  2  atoms  of  hydrogen.  This  crystal¬ 
lises  in  colourless  needles,  melts  at  104 — 105°,  and  is  readily  soluble  in 
most  organic  solvents,  also  in  dilute  mineral  acids.  The  hydrochloride , 
platinichloride  melting  at  195 — 197°,  chromate ,  C11H10iN’2,H2CrO4,  melt¬ 
ing  at  118 — 120°,  and  mercurichlorule  melting  at  184 — 185°  have  been 
prepared. 

On  oxidation  with  dilute  nitric  acid  at  150 — 160°,  it  yields  3 -phenyl- 
pyridazine-6-carboxylic  acid,  C4N2H2Ph*C02H,  which  crystallises  in 
colourless  needles  melting  at  130  — 131°. 

3  :  6-Diphenyldihydropyridazine  cannot  be  obtained  pure  by  the 
action  of  hydrazine  hydrate  on  s-dibenzoylethane,  as  it  is  readily 
oxidised  by  the  atmospheric  oxygen  to  diphenylpyridazine.  When 
diphenylpyridazine  is  reduced  with  alcohol  and  sodium,  it  yields  a 
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dihydro- derivative  melting  at  202° ;  as  this  is  apparently  somewhat 
more  stable  than  the  dihydro-eompound  obtained  synthetically,  it  is 
probably  an  isomeride.  It  is  rapidly  oxidised  in  solution,  but  only 
slowly  in  the  solid  state,  and  does  not  yield  an  acetyl  derivative, 

J.  J.  S. 

Pyridazine  Derivatives.  II.  Caul  Paal  and  Jean  Ubber  (Ber., 
1903,  36,  497 — 512.  Compare  preceding  abstract,  also  T.  Gray, 
Trans.,  1901,  79,  682  ;  Smith  and  McCoy,  Abstr.,  1902,  645). — Ethyl 
3  :  6-dimethyl-4  :  5-dihydropyridazine-4  :  5-dicarboxylate  (compare  Cur- 
tius,  Abstr.,  1895,  i,  246  ;  and  Biilow,  this  vol.,  i,  196)  cannot  be 
hydrolysed  to  the  corresponding  acid.  When  left  in  contact  with 
alcoholic  potash  (2  mols.)  at  the  winter  temperature,  it  yields  the 
potassium  salt  of  the  acid  ester  together  with  Billow’s  ethyl  dimethyl- 
dihydropyridazinecarboxylate. 

The  acid  ester,  COgH'^NgH^Me^CC^Et,  crystallises  in  glistening, 
white  plates,  melts  at  108—110°,  and  in  small  quantities  may  be  dis¬ 
tilled  without  undergoing  decomposition.  When  kept  in  stoppered 
vessels,  it  slowly  decomposes. 

When  the  normal  ester  is  hydrolysed  with  baryta  water  and  the 
product  oxidised  with  hydrogen  peroxide,  3  : 6  -dimethylpyridazine, 

CMe<^jj.  is  obtained  in  the  form  of  a  solid  melting  at 

24 — 33°  and  distilling  at  210 — 216°;  it  is  extremely  hygroscopic  and 
yields  a  hygroscopic  hydrochloride.  It  forms  two  aurichlorides,  the  one, 
(C6HgN2,HCl)2AuCla,  obtained  in  alcoholic  solution  crystallises  in 
golden-yellow  plates  melting  at  110 — 112°,  and  in  contact  with  water 
is  transformed  into  the  salt,  C6H8lSr2,HAuCl4 ;  this  is  first  deposited  as 
an  oil,  but  slowly  solidifies  and  then  melts  at  175°. 

Curtius’s  ester,  when  hydrolysed  with  5  per  cent,  hydrochloric  acid, 
yields  small  amounts  of  hydrazine  and  dimethylpyridazine,  and  when 
oxidised  in  acetone  solution  with  permanganate  yields  ethyl 
3  ;  6- dimethylpyridazine -4  :  5-dicarboxylate,  C4N2Me2(C02Et)2.  This 
crystallises  from  dilute  alcohol  in  flat  needles,  is  readily  soluble  in 
most  organic  solvents  and  in  mineral  acids,  and  yields  a  crystalline 
compound  with  mercurichloride,  Cl2H1604N2,HgCl2. 

The  acid  ester,  C02H*C4N2Me2*C02Et,  is  produced  in  small  quanti¬ 
ties  during  the  oxidation ;  it  crystallises  in  colourless  needles  melting 
and  decomposing  at  155 — 156°.  The  free  acid,  C4N2Me2(C02H)2,  ob¬ 
tained  by  the  hydrolysis  of  the  ester  with  alcoholic  potash,  or,  still 
better,  by  the  oxidation  of  the  dihydro-ester  with  nitric  acid  and  sub¬ 
sequent  hydrolysis  with  baryta  water,  crystallises  in  colourless  needles 
containing  H20,  melts  and  decomposes  at  225 — 226°,  is  sparingly 
soluble  in  ether,  chloroform,  or  benzene,  and  possesses  only  feebly  basic 
properties  3  for  example,  it  dissolves  in  concentrated  hydrochloric  acid, 
but  is  precipitated  on  dilution.  The  potassium  salt, 
08H604H2K2,3H20, 

barium  salt,  with  3H20,  silver  salt,  C8H604N2Ag2,  lead  salt,  with  3H20, 
basic  lead  salt,  copper  and  mercuric  salts  have  been  prepared. 

Ethyl  3  :  Q-dimethylpyridasinecarboxylate,  C4N2HMe2,C02H,  crystal¬ 
lises  incompact  prisms  melting  at  55 — 57°.  J.  J.  S. 
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Some  Anhydro-bases  from  Diamines  of  the  Patty  Series. 
Tamemasa  Haga  and  R.  Majima  ( Ber .,  1903,  36,  333 — 339). — The 
products  of  the  distillation  of  the  hydrochlorides  of  tri-  and  tetra- 
methylenediamines  with  anhydrous  sodium  acetate,  the  method  devised 
by  Ladenburg  (Abstr.,  1895,  i,  73)  for  the  preparation  of  the  anhy- 
drobase,  ethenyldiamine,  have  been  investigated.  Ethenyltrimethylene- 


diamine  { 2-methyltetrahydropyrimidine ), 


is  pre¬ 


pared  by  distilling  a  mixture  of  trimethylenediamine  hydrochloride  and 
sodium  acetate  at  first  under  theordinary,  finally  under  reduced  pressure; 
the  oil  thus  obtained  was  fractionated  under  20  mm.  pressure,  when  the 
base  distils  at  1 70 — 200°  (temperature  of  bath),  and  diacetyltrimethylene- 
diamine  above  270°  ;  the  base  is  purified  by  conversion  into  the  nitrate, 
which  melts  at  109 — 110°;  it  forms  crystals  melting  at  72 — 74°  and 
boiling  at  120 — 126°  under  12  mm.  pressure;  the  oxalate  crystallises 
in  hygroscopic,  silky  needles  melting  at  119°,  the  pier  ate  in  flattened 
prisms  melting  at  152°,  the  platinichloride  in  soluble,  short,  orange 
prisms  melting  and  decomposing  at  206 — 207°,  and  the  urate  in  small, 
soluble  octahedra,  Diacetyltrimethylenediamine,  CH2(CH2*NHAc)2, 
which  crystallises  in  prisms  melting  at  101°,  has  been  previously 
described  by  Strache  (Abstr.,  1888,  1172),  who  found  the  melting 
point  79° ;  it  forms  an  oxalate  crystallising  in  needles  melting  at  126°. 

Diacetyltetramethylenediamine,  NHAc‘[CH2]4*NHAc,  is  obtained 
as  the  final  fraction  when  tetramethylenediamine  hydrochloride  is 
distilled  with  anhydrous  sodium  acetate  under  12  mm.  pressure;  it 
crystallises  in  small  prisms  melting  at  137°.  Ethenyltetramethylene - 


diamine, 


CH2-CH2-CH 
CH2-NH-CMe 


2>N,  is  contained  in  the  first  fraction  in  the 


distillation  just  mentioned,  and  was  isolated  as  the  aurichloride,  which 
crystallises  in  small  prisms  melting  at  157°;  the  platinichloride  is 
readily  soluble;  the  picrate  forms  short  prisms  melting  at  138°. 


K.  J.  P.  O. 


Tetra-alkylpiperazonium  Compounds.  D.  Stromholm  {Ber., 
1903,  36,  143 — 145). — According  to  Van  Rijn  {Ned.  Tidschr.  Pharm., 
1898,  10,  5),  piperazine  can  only  combine  with  three  alkyl  groups ;  in 
reality,  tetra-alkyl  derivatives  can  readily  be  prepared.  Tetramethyl- 
piperazonium  iodide,  C4HgN2Me4I2,  is  prepared  by  the  action  of  methyl 
iodide  and  aqueous  sodium  hydroxide  on  piperazine,  and  is  also  formed 
when  the  dimethyl  derivative  is  heated  with  methyl  iodide  ;  it  de¬ 
composes  at  about  300°.  The  platinichloride,  C4HgMe4PtCl6,  is  a 
sparingly  soluble  precipitate.  When  the  iodide  is  heated  with  silver 
oxide  and  water,  decomposition  occurs,  and  a  base  with  reducing  proper¬ 
ties  is  formed.  With  methyl  iodide  in  ethereal  solution,  diethylpiper- 
azine  yields  a  mixture  of  mono-  and  di-methyldiethylpiperazonium  deri¬ 
vatives.  Dimethyldiethylpriperazonium  iodide  is  formed  when  diethyl- 
piperazine  is  heated  in  aqueous  solution  with  methyl  iodide ;  it  is 
more  soluble  in  water  than  the  tetramethyl  compound,  and  yields  a 
platinichloride ,  C4H8N2Me2Et2PtCl6,  and  aurichloride  which  are 
sparingly  soluble  in  hot  water ;  the  picrate  is  insoluble  in  alcohol, 

A.  H. 
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Synthesis  of  Alkylketodihydroquinazolines.  Marston  Taylor 
Bogert  and  William  Flowers  Hand  (J.  Amer.  Chem.  Soc.,  1902,  24, 
1031  — 1050). — Bogert  and  Gotthelf  have  shown  in  previous  papers 
(compare  Abstr.,  1900,  i,  412,  608  ;  and  Gotthelf,  Abstr.,  1901,  i,  764) 
that  ketodihydroquinazolines  may  be  prepared  by  heating  together  in 
sealed  tubes  anthranilic  acid  or  its  acyl  derivatives  with  a  nitrile.  It 
is  now  shown  that  the  same  compounds  are  obtained  by  heating 
a-aminobenzonitrile  in  sealed  tubes  with  the  aliphatic  anhydrides. 

Even  better  yields  and  purer  compounds  are  obtained  by  warming 
acyl-o-aminobenzonitriles  with  an  alkaline  solution  of  hydrogen  peroxide. 

Improved  methods  for  the  preparation  of  o-nitrobenzonitrile  and 
o-aminobenzonitrile  are  described,  as  also  the  following  new  acyl 
derivatives  of  the  latter. 

Po'opionyl-o-aminobenzonitrile  forms  colourless,  glassy  prisms  melting 
at  119°;  the  butyl  derivative  crystallises  in  glassy  needles  melting  at 
89 — 89,5°,  the  iso  butyl  derivative  forms  long,  white,  silky  needles 
melting  at  111  —  lll-5°,  and  the  iso valeryl  derivative  crystallises  in 
needles  and  melts  at  105‘5 — 106‘5°. 


_n~cr 

The  series  of  2-alky  1-4-ketoquinazolines,  C6H4\^„  jsjjj’  anc^  their 


picrates  are  also  fully  described  (compare  Gotthelf,  loc.  eit.). 

E.  F.  A. 


Hydrazinodimethylnicotinic  Acids  and  Indazole  Derivatives 
from  Lutidine.  August  Michaelis  and  K.  von  Arend  ( Ber .,  1903, 
36,  515 — 522). — Ethyl  chlorodimethylnicotinate  (Abstr.,  1902,  823) 
readily  condenses  with  phenylhydrazine  yielding  4 -phenylhydrazine- 


acid, 


It 


2  .  b-dimethylnicotimc  ^ ^ j - OH" 

crystallises  in  small,  yellow  needles  melting  and  decomposing  at 
176 — 177°,  and  is  sparingly  soluble  in  most  solvents  with  the  excep- 
tion  of  aqueous  alkalis.  The  hydrochloride  is  sparingly  soluble  in 
water  and  does  not  melt  below  360°.  When  the  acid  is  heated  for 
some  time  at  130 — -140°,  it  yields  an  anhydride, 

CMelOH'C'NR  ATT>1 

iriCMe!—  c-co^1  ’ 

in  the  form  of  a  dark  yellow  powder  melting  at  233 — 234°.  When 
this  is  crystallised  from  alcohol  or  chloroform  it  is  partially  trans¬ 
formed  into  the  acid.  When  heated  with  methyl  iodide  for  12  hours 
at  150°,  it  yields  the  hydriodide  of  a  methyl  derivative, 
9Me:OH-C=N 
NMe-CMelC-CCK 

which  is  sparingly  soluble  in  alcohol  and  melts  at  261°.  The  free  base, 
C15H15ON£,  crystallises  in  flat,  pale  yellow  needles  containing  3H20  ; 
it  begins  to  sinter  at  68°,  but  in  the  anhydrous  form  melts  sharply 
at  144°. 

.  ,  ,  .  .  .  7  T  CMe:CH-C-NHv>TTT 

Hydrazinodimethylnicotinic  anhydride,  I  _  ob¬ 


tained  by  the  action  of  hydrazine  hydrate  on  ethyl  chloromethyl- 
nicotinate  at  150°,  crystallises  from  water  in  plates  containing  H20. 
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It  is  sparingly  soluble  in  cold  water  and  in  organic  solvents,  but 
dissolves  in  aqueous  alkalis.  The  platinichloride, 
(C8H90N3)2,H2PtCl6,2H20, 

forms  red  crystals  and  does  not  melt.  When  the  anhydride  is  heated 
with  methyl  iodide  at  150°,  it  yields  hydrazinomethyllutidonecarboxylic 

7  j  •  7  G  Mg  .  CH  *  0 -VTTT  on  n  ■  , ,  /;  £  ■ ,  7  j  •  j  •  7 

anhydride,  I  _  ^  >NH,3H90,  in  the  form  or  its  kydnodide. 

*  NMe-CMe.C-CCK  1 

The  hydrated  base  melts  at  92°  and  becomes  anhydrous  at  167°.  The 
hydriodide  melts  at  255 — 256°  and  th e  platinichloride  at  242°. 

3-Chloro-2-phenylindazole  from  lutidine,  _ C'CCl^^^’ 

obtained  by  the  action  of  phosphorus  oxychloride  on  phenylhydrazino- 
dimethylnicotinic  acid,  forms  colourless  crystals,  melts  at  179 — 180°, 
and  is  insoluble  in  water.  On  reduction,  it  yields  the  phenylindazole 
of  lutidine,  which  forms  monohydrated,  colourless  needles  melting  at 
150°  ;  when  anhydrous,  it  melts  at  154°. 

The  chloroindazole  of  lutidine  melts  at  265 — -266°  and  is  reefdily  soluble 
in  alcohol,  benzene,  or  dilute  acids  (compare  E.  Fischer  and  Seuffert, 
Abstr.,  1901,  i,  411).  J.  J.  S. 


Phenyldiethyltriazine.  Carl  D.  Harries  (Ber.,  1903,  30, 
202 — 204). — -The  compound  described  by  Bamberger  and  Tichvinsky 
as  phenyldiethyltriazine  (this  vol.,  i,  131)  is  in  reality  ethylaniline,  the 
oxalate  of  which  melts  at  1 1 3‘5  — 114-5°.  It  has  already  been  shown 
(Abstr.,  1894,  i,  284)  that  the  products  of  reduction  of  the  nitroso- 
amine  of  phenyldimethylhydrazine  are  methylhydrazine  and  methyl- 
aniline.  J.  J.  S. 


Action  of  Phenylhydrazine  on  Benzoyl-i/'-thiocarbamides, 
3- Amino-1 :  5-diphenylpyrro-a/J-diazole  [3-Amino-l  :  5-diphenyl- 
1:2: 4-triazole]  Derivatives.  Henry  L.  Wheeler  and  Alling  P. 
Beardsley  ( Amer .  Chem.  J .,  1903,  29,  73 — 82). — It  has  been  shown 
by  Wheeler  and  Johnson  (Abstr.,  1902,  i,  26)  that  the  acyl-^-thio- 
carbamides  readily  react  with  phenylhydrazine  to  form  aminotriazoles. 
By  further  experiments,  it  has  been  found  that  the  triazoles  formed 
from  the  benzoyl-i^-thiocarbamides  are  3-amino-l  :  5-diphenyl-l  :  2  :  4- 
triazoles. 

Benzoylbenzyl-\jj-thiocarbamide,  NBzIO(S*CH2Ph),NH2,  obtained  by 
the  action  of  benzyl  chloride  on  a  solution  of  beuzoylthiocarbamide 
in  dilute  potassium  hydroxide,  crystallises  in  white,  glistening  plates 

and  melts  at  161°.  ?>-Amino-\  :5-diphenyltriazole,  NPh<C^  V 

OPhlN 

prepared  by  the  action  of  phenylhydrazine  on  benzoylmethyl-i/7- 
thiocarbamide  or  on  the  benzyl  compound  just  described,  forms 
colourless  prisms,  melts  at  154’5°,  and  is  readily  soluble  in  alcohol  or 
hot  benzene  ;  its  picrate  melts  at  183°  and  its  hydrochloride  at  205°. 
When  treated  with  nitrous  acid  in  presence  of  hydrochloric  acid,  it  is 
converted  into  3-chloro-l  :5-diphenyltriazole  identical  with  that  obtained 
by  Cleve  (Abstr.,  1897,  i,  173)  from  hydroxy- 1 : 5-diphenyltriazole. 
3-Benzoylamino-l  :  5-diphenyltriazole  crystallises  from  dilute  alcohol  or 
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benzene  and  melts  at  159 — 160°;  its  sWy>/ta£e  melts  at  195°.  It  is  converted 
by  hydrochloric  acid  into  a  hydrochloride  which  melts  and  effervesces 
at  205°;  this  salt  is  also  formed  when  aminodiphenyltriazole  is  warmed 
with  excess  of  benzoyl  chloride  without  a  solvent.  3-Acetylamino-l  :  5-di¬ 
phenyltriazole  hydrochloride,  obtained  by  the  action  of  acetyl  chloride 
on  the  aminotriazole,  forms  a  white  powder  and  melts  at  156 — 157°. 

The  constitution  of  these  triazoles  was  established  by  the  two 
following  syntheses.  Dibenzoylphenylaminoguanidine, 
NPhBz-NH-C(NH)-NHBz, 

melts  and  effervesces  at  156°,  and  when  boiled  for  6  hours  with 
absolute  alcohol  is  converted  into  3-benzoylamino-l  :  5-diphenyltriazole. 
When  as-benzoylphenylhydrazine  is  warmed  with  ethyl  benzoyl- 
iminodithiocarbonate,  mercaptan  is  evolved  and  phenyldibenzoylr 
ethyl-ijj-thiosemicarbazide,  NBhBz,NH,C(SEt)!NBz,  is  produced, 
which  crystallises  from  benzene  in  square  plates  and  melts  at 
170 — 171°;  if  this  substance  is  boiled  with  alcoholic  ammonia, 
mercaptan  js  produced  together  with  dibenzoylphenylaminoguanidine, 
which,  under  the  conditions  of  the  experiment,  is  converted  into 
3-benzoylamino-l  :  5-diphenyltriazole. 

3 -Phenylamino- 1  :  5-diphenyltriazole,  obtained  by  the  action  of  phenyl- 
hydrazine  on  benzoylphenylethyl-^-thiocarbamide,  crystallises  from 
alcohol  in  white  needles  and  melts  at  202°.  3 -Benzoylphenylamino- 
1  -.5-diphenyltriazole  melts  at  148 — 149°. 

By  the  action  of  heat  on  a  mixture  of  as-benzoylphenylhydrazine 
and  benzoyl-p-tolylethyl-i^-thiocarbamide,  dibenzoyl-p-tolylphenylamino- 
guanidine,  JSPhBz*lNTH*C(NH,C6H4Me)INBz,  is  produced,  which  forms 
colourless  needles  and  melts  and  decomposes  at  279°;  if  this  compound 
is  boiled  with  dilute  alcoholic  potassium  hydroxide,  it  is  converted 
into  3-p-tolylamino-l  :  5-diphenyltriazole  (Wheeler  and  Johnson,  Abstr., 
1902,  i,  27)  melting  at  227 — 228°. 

Benzoylphenyldijnethyl-xp-thiocarbamide,  NBzlC(SMe)  *NPliMe,  ob¬ 
tained  by  the  action  of  methylaniline  on  methyl  benzoyliminodithio- 
carbonate,  crystallises  from  alcohol  in  colourless  prisms  and  melts  at 
113°.  When  treated  with  phenylhydrazine,  it  is  converted  into  3 -phenyl- 
methylaniino-1  : 5-diphenyltriazole,  which  crystallises  in  lozenge-shaped 
plates  and  melts  and  effervesces  at  202 — 203°.  E.  G. 

Azoxybenzene.  Arthur  Lachmann  (J.  Amer.  Chem.  Soc.,  1902, 
24,  1178 — 1200). — Azoxybenzene  is  best  obtained  by  reducing  nitro¬ 
benzene  with  a  methyl-alcoholic  solution  of  sodium  hydroxide.  The 
quantity  of  water  present  has  no  effect  on  the  yield,  but  the  presence 
of  acetone  is  extremely  detrimental.  One  hundred  grams  of  light 
petroleum  (b.  p.  70—80°)  dissolve  107  grams  of  azoxybenzene  at  0° 
and  43'5  grams  at  15°;  100  grams  of  94  per  cent,  alcohol  dissolve 
5  grams  at  0°  and  ll-4  grams  at  15°.  Azoxybenzene  is  very  soluble 
in  hot  light  petroleum. 

By  the  action  of  sulphuric  acid  on  azoxybenzene,  ^-hydroxyazo- 
benzene  and  azobenzene  are  produced  along  with  a  black,  amorphous 
powder,  /?-hydroxyazobenzene-2>sulphonie  acid,  and  amylamine.  The 
quantities  of  these  products  depend  on  various  factors,  amongst  which 
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are  mentioned  the  initial  temperature  of  the  mixture,  the  maximum 
temperature  reached,  the  concentration  of  the  acid,  the  ratio  of  acid  to 
azoxybenzene,  and  the  duration  of  the  experiment.  Since  the  reaction 
is  exothermic,  it  should  be  carried  out  in  a  large  vessel  so  as  to  permit 
of  as  much  radiation  as  possible,  otherwise  it  proceeds  too  violently. 
The  method  used  to  separate  the  products  is  described.  By  using  a 
somewhat  diluted  acid  (85  per  cent.),  keeping  the  temperature  low, 
and  taking  5  to  20  times  as  much  sulphuric  acid  as  azoxybenzene,  60 
to  75  per  cent,  of  the  azoxybenzene  is  converted  into  _p-hydroxyazo- 
benzene.  The  proportion  of  o-hydroxyazo benzene  formed  is  small ; 
this  is  a  red  substance  which  is  volatile  in  steam  and  melts  at  81°. 
The  amorphous,  black  powder  does  not  seem  to  have  a  uniform  com¬ 
position  ;  it  contains  nitrogen  and  appears  to  be  a  polymerisation  product 
of  high  molecular  weight ;  it  is  insoluble  in  all  the  common  solvents 
and  is  infusible.  Amylamine  (probably  normal)  is  only  formed  in 
small  quantity ;  its  production  seems  to  be  associated  with  that  of  the 
black  powder  and  with  the  high  temperature.  Amylamine  hydro¬ 
chloride  forms  white  needles  which  are  soluble  in  water  and  alcohol, 
and  gives  a  yellow,  insoluble  platinichloride.  The  ju-hydroxyazo- 
benzene-jo-sulphonic  acid  is  produced  by  simple  sulphonation.  The 
quantity  of  azobenzene  produced  varies  from  30  to  60  per  cent,  of  the 
azoxybenzene  employed.  Experiments  indicate  that  the  hydroxyazo- 
benzene  and  the  azobenzene  are  not  formed  simultaneously,  but  that 
the  azobenzene  is  produced  by  auto-reduction  of  the  hydroxyazobenzene. 
The  main  action  of  sulphuric  acid  on  azoxybenzene  is  to  transform  it 
into  hydroxyazobenzene,  and  the  author  is  of  the  opinion  that  this  is  the 
result  of  a  direct  intramolecular  rearrangement  without  the  production 
of  any  intermediate  compound. 

^-Hydroxyazobenzene-jo-sulphonic  acid  is  not  identical  with  the 
substance  described  by  Wilsing  ( Annalen ,  1882,  215,  228).  Its 
salts  are  extremely  hygroscopic ;  the  sodium  salt  crystallises  with 
2H20  in  yellow  plates  and  requires  for  its  dissolution  140  parts  of  water 
at  15°.  When  the  acid  or  its  salts  are  treated  with  bromine  water, 
six  atoms  of  bromine  are  taken  up,  tribromophenol  is  precipitated,  and 
the  solution  contains  phenolsulplionic  acid.  During  this  reaction, 
a  diazonium  salt  is  formed  (S03H*CgH4*lSfI.N'CgH4,0H  +  3Br2  = 
C6H2Br3*OH  -f-  SOgH'C6H.*lSr.7Br  +  211Br),  which  is  then  hydrolysed 
(S08H-C6H4-N2Br  +  H20  =  S03H*CgH4-0H  +  ]Sr2  +  HBr). 

Azoxybenzene  is  not  affected  by  heating  in  a  current  of  hydrogen 
chloride,  but  when  heated  in  a  sealed  tube  with  concentrated  hydro¬ 
chloric  acid  at  225°  for  8  hours,  it  is  completely  changed,  and  the 
product  contains  phenol,  aminophenol,  and  chloroaniline. 

The  action  of  hydroxylamine  on  azoxybenzene  consists  simply  of 
reduction  and  is  extremely  slow.  When  heated  with  zinc  ethyl,  a  gas 
is  evolved  containing  ethylene  and  ethane,  and  the  residue  contains 
aniline  and  ethylaniline. 

Hydrochloric  acid  acts  readily  on  diphenylnitrosoamine,  nitrosyl 
chloride  being  formed  (Pi^N’NO  +  H01=  PhgfSTH  +  NOU1).  With 
hydroxylamine,  diphenylnitrosoamine  gives  diphenylamine  and  nitrous 
oxide,  and  with  phenyl  hydrazine  it  enters  into  violent  reaction, 
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nitrogen  being  liberated  and  a  residue  containing  diphenylamine  being 
obtained. 

Azoxybenzene  and  diphenylnitrosoamine  are  isomerides,  but  as  they 
behave  so  differently  towards  reagents  it  is  concluded  that  there  is 
no  justification  for  attributing  to  azoxybenzene  the  constitution 
NPhINPh.'O,  which  has  been  suggested.  The  author  believes  that 
the  properties  of  azoxybenzene  are  best  indicated  by  the  formula 


0< 


NPh 

NPh‘ 


J.  McC. 


New  Decompositions  of  the  Diazo-compounds.  Joachim 
Biehringer  and  Albert  Busch  {Ber.,  1903,  36,  135 — 137.  Com¬ 
pare  Abstr.,  1902,  i,  575). — The  substances  described  as  dibenzoyl 
derivatives  of  hydrazobenzene  and  the  hydrazotoluenes  are,  in  reality, 
benzaniline  and  the  benzotoluidines  formed  by  the  action  of  the 
benzoyl  chloride  on  portions  of  the  free  bases  which  had  escaped 
diazotisation  owing  to  the  insolubility  of  their  hydrochlorides  under 
the  conditions  of  the  experiment  (compare  also  Freundler,  1902,  i, 
697).  A.  H. 

Benzoylation  of  the  Hydrazo-eompounds.  Joachim  Biehringer 
and  Albert  Busch  {Ber.,  1903,  36,  137 — 141). — When  hydrazo¬ 
benzene  is  treated  with  benzoyl  chloride  in  presence  of  aqueous  potash, 
the  products  consist  of  benzaniline,  benzoylbenzidine,  and  dibenzoyl- 
benzidine,  which  can  be  crystallised  from  nitrobenzene  or  phenol  and 
melts  at  347 — 350°.  When  the  benzoylation  is  carried  out  in  alcoholic 
solution  and  in  presence  of  slaked  lime,  on  the  other  hand,  benzoyl- 
hydrcizobenzene  is  formed,  which  crystallises  in  colourless  plates  melting 
at  138 — 139°.  The  dibenzoyl  compound  described  by  Freundler 
(Abstr.,  1902,  i,  697)  could  nob  be  obtained.  Benzoyl-^-hydrazo - 
toluene  crystallisesjin  colourless,  prismatic  needles,  and  melts  at  189°. 
The  corresponding  derivative  of  o-toluene  could  not  be  prepared. 

A.  H. 


Simultaneous  Oxidation  and  Reduction  of  Hydrazo-com¬ 
pounds.  Joachim  Biehringer  and  Albert  Busch  {Ber.,  1903,  36, 
339 — 341). — Hofmann  showed  that  hydrazobenzene  is  changed  into  a 
mixture  of  azobenzene  and  aniline  when  heated  above  its  melting  point ; 
similarly,  acetylhydrazobenzene  was  found  by  Stern  (Abstr.,  1884,  1015) 
to  be  transformed  by  heat  into  acetanilide  and  azobenzene.  It  is  now 
found  that  the  same  change  is  effected,  but  only  to  a  small  extent,  by 
heating  hydrazobenzene  with  alcohol  under  pressure  at  120 — 130°  for 
6 — 8  hours.  Hydrazobenzene  and  benzoic  anhydride  give  benzanilide 
and  azobenzene  when  heated  together  at  120°  in  alcoholic  solution. 
o-Hydrazotoluene  under  the  same  conditions  gives  o-azotoluene  and 
o-toluidine.  p-Hydrazotoluene  also  yields  jo-azotoluene  and  ^-toluidine, 
but  o-aminoditolylamine  (m.  p.  107°)  is  obtained  at  the  same  time 
(compare  Melms,  Ber.,  1870,  3,  554 ;  and  Tauber,  Abstr.,  1892,  i,  853). 

K.  J.  P.  O. 
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Isomeric  Change  in  Benzene  Derivatives.  The  Interchange 
of  Halogen  and  Hydroxyl  in  Benzenediazonium  Hydroxides. 
Kennedy  J.  P.  Orton  ( Proc .  Roy.  Soc .,  1903,  71,  153 — 161). — The 
intramolecular  change  of  s-trichloro-  and  s  tribromo-benzenediazonium 
hydroxides,  C(3H.2X3,N(OH):JSr,  into  hydroxybenzene  derivatives  by 
the  interchange  of  the  hydroxyl  for  one  of  the  halogen  atoms  in  the 
ortho-position  has  been  studied.  This  takes  place  under  all  conditions 
under  which  the  hydroxide  can  be  present.  The  diazonium  acetate 
undergoes  change  more  readily  than  the  nitrate  or  sulphate,  because  it 
is  hydrolysed  to  a  much  greater  extent ;  the  transformation  with  the 
diazonium  hydrogen  carbonate  is  almost  instantaneous.  The  author 
believes  that  the  change  consists  in  the  transference  of  the  atom 
attached  to  the  nitrogen  to  the  ortho-carbon  atom  of  the  nucleus,  an 
ortho-quinone  being  formed. 

s-Trichlorobenzenediazonium  hydrogen  sulphate ,  C6H2C13‘N(S04H):N, 
is  obtained  by  diazotising  s-trichloroaniline  in  glacial  acetic  acid  and 
sulphuric  acid  with  amyl  nitrite ;  it  is  obtained  in  colourless,  lustrous 
prisms  which  are  readily  soluble  in  water  but  insoluble  in  ether.  The 
corresponding  nitrate,  C0H2Cl3*X(NO3):]Sr,  forms  colourless  needles. 
Both  salts  undergo  a  change  when  kept  for  two  or  three  days,  and 
then  dissolve  in  water  to  a  yellow  solution  from  which  silver  chloride 
can  be  precipitated ;  after  standing  for  16  days,  a  solution  of 
0'5  gram  of  the  hydrogen  sulphate  in  100  c.c.  of  water  had 
decomposed  to  the  extent  of  about  2  per  cent,  into  the  diazophenol. 
A- solution  of  175  grams  of  the  diazonium  nitrate  in  150  c.c.  of  water 
with  the  molecular  quantity  of  sodium  acetate,  when  kept  at  10 — 15° 
in  the  dark  for  40  hours,  changed  to  the  extent  of  54*5  per  cent,  into 
the  diazophenol,  and  the  change  takes  place  even  more  quickly  when 
sodium  hydrogen  carbonate  is  added  to  a  solution  of  the  diazonium 
nitrate.  3  :  b-Dichloro-o-diazophenol  (3  :  5-dichloro-o-diazoquinone), 
N2IC6H2C12’.0,  obtained  in  this  way,  is  purified  by  means  of  the 
hydrochloride,  0IC6H2C12IN2,HCJ,  which  decomposes  with  water.  The 
diazophenol  forms  orange  prisms  which  melt  at  83 — 84°;  it  is  easily 
soluble  in  the  ordinary  solvents  and  is  decomposed  by  hot  water.  In 
concentrated  acids,  it  gives  a  colourless  solution  which  becomes  yellow 
on  dilution,  and  under  these  conditions  couples  with  /5-naphthol.  Dur¬ 
ing  the  decomposition  of  the  diazonium  salts,  a  yellow,  amorphous 
substance  is  produced ;  this  may  be  a  hydroxyazo-compound,  but  its 
composition  has  not  been  settled. 

s -Tribromobenzenediazonium  nitrate,  C6H2Br3,X(NOg):K,  when  first 
prepared,  is  white,  but  on  keeping  it  acquires  a  yellow  colour.  It 
undergoes  a  change  quite  similar  to  that  suffered  by  the  corresponding 
chloro-compound.  When  sodium  acetate  is  added  to  a  solution  of  the 
salt,  a  yellow  deposit  is  obtained,  consisting  of  yellow  crystals  mixed 
with  a  yellow,  amorphous  powder,  which  may  be  removed  by  shaking 
with  water  and  decanting  before  the  light  powder  has  time  to  settle. 
These  crystals  are  3 : 5-dibromo-o~diazophenol  (or  - diazoquinone ), 
OI06H2Br2HST2,  which  explodes  when  heated  at  140°,  is  very  soluble  in 
chloroform,  benzene,  ether,  acetic  acid,  or  hot  alcohol,  but  only 
sparingly  so  in  cold  water.  Concentrated  acids  dissolve  it  to  a  colour¬ 
less  solution,  and  in  such  solution  it  couples  with  /3-naphthol.  The 
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hydrochloride  is  obtained  by  passing  hydrogen  chloride  into  an 
ethereal  solution.  The  amorphous,  yellow  powder  obtained  at  the 
same  time  as  the  diazophenol  appears  to  be  similar  to  that  produced 
from  s-trichlorobenzenediazonium  salts. 

It  has  further  been  found  that  a  similar  interchange  of  halogen 
for  hydroxyl  takes  place  readily  in  solutions  of  chloro-  and  bromo- 
naphthalenediazonium  salts.  J.  McC. 


Reaction  between  Amines  and  Nitrous  Acid.  Hans  Euler 
( Anncilen ,  1902,  325,  292 — 304). — Measurements  of  the  rate  of  decom¬ 
position  of  diazonium  salts  into  phenols  and  nitrogen  have  been  made 
either  by  measuring  the  nitrogen  evolved  or  by  titrating  the  acid 
formed  during  the  change.  Very  concordant  values  for  the  velocity- 
coefficient  were  thus  obtained ;  for  benzenediazonium  chloride  at  25°, 
K  is  about  0‘00122.  The  velocity  of  the  reaction  is  not  affected  by 
allowing  the  nitrogen  to  be  given  off  under  considerable  pressure,  or 
by  the  presence  of  excess  of  acid,  at  least  in  dilute  aqueous  solution, 
or  by  the  presence  of  neutral  salts.  In  aqueous  solution,  the  rate  of 
decomposition  is  independent  of  the  anion. 

When  dissolved  in  aqueous  or  pure  alcohol,  the  rate  of  decomposition 
of  the  diazonium  salts  into  benzene  derivatives  and  nitrogen  is,  on  the 
other  hand,  greatly  affected  by  the  presence  of  acids ;  thus,  the 
addition  of  hydrobromic  acid  to  an  aqueous  (75  per  cent.)  alcoholic 
solution  of  yj-bromobenzenediazonium  bromide,  or  of  hydrochloric  acid 
to  the  corresponding  chloride,  greatly  diminishes  the  rate  of  decom¬ 
position.  The  product  of  decomposition,  both  in  the  presence  and  in  the 
absence  of  excess  of  acid,  is  mainly  bromobenzene.  Hantzsch  (Abstr., 
1902, i,  329) found,  however,  that  the  rate  of  decomposition  of  s-tribromo- 
benzenediazonium  sulphate  into  s-tribromobenzene  in  dilute  (5  per 
cent.)  alcoholic  solution  was  not  affected  by  the  presence  of  excess  of 
sulphuric  acid.  In  aqueous  alcoholic  solution,  therefore,  the  rate  of 
decomposition  of  diazonium  salts  is  dependent  on  the  nature  of  the 
anion. 

Hantzsch  (Abstr.,  1900,  i,  703)  has  come  to  the  conclusion  that  the 
typical  diazo-decompositions  are  not  a  cleavage  of  the  diazonium, 
Ar*N(A):N,  but  of  the  diazo-,  Ar*NIN(A),  compounds;  if  this  be  the 
case,  then  the  rate  of  formation  of  a  phenol,  which  arises,  according 
to  Hantsch,  by  a  decomposition  of  the  “  syn  "-diazobenzene  hydroxide, 
should  be  largely  decreased  by  excess  of  acid ;  but  the  rate  of  decom¬ 
position  is  independent  of  the  amount  of  acid  present.  Further,  as 
the  diazo-haloids,  and  more  especially  the  diazo-cyanides  (Hantzsch, 
loc.  cit. ),  have  a  great  tendency  to  pass  into  the  “  s;yw”-diazo-form,  the 
rate  of  decomposition  of  these  compounds  should  show  a  progressive 
increase  from  chlorides  to  cyanides ;  such,  however,  is  not  the  case  ; 
the  rate  of  decomposition  is  independent  of  the  anion. 

The  temperature-coefficient  of  the  phenol-cleavage  seems  to  vary 
little  in  the  various  diazonium  salts. 

Substituent  groups  in  the  benzene  nucleus,  such  as  the  methoxy-  or 
carboxy-groups  and  the  halogens,  chlorine,  and  bromine,  all  decrease 
the  rate  of  the  phenol  cleavage  ;  a  methyl  group  in  the  ortho-  or  meta- 
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position  increases  the  rate  of  decomposition,  whereas  one  in  the  para- 
position  exerts  the  normal  inhibiting  influence. 

The  values  of  the  velocity-coefficient  K  at  50°  for  the  decomposi¬ 
tion  into  phenols  and  nitrogen  of  a  series  of  diazonium  chlorides  are 


given  in  the  table  : 

Benzene . 

0-027 

o-Anisole  . 

0-000011 

o-Toluene  . 

0-077 

Z?-Anisole  . 

0-000012 

TO-Toluene . 

0-08 

o-Chlorobenzene 

0-0000068 

/3-Toluene  . 

0-0018 

to- Chlorobenzene 

0-00115 

i^-Cumene . 

0-068 

/3-Chlorobenzene 

0-00015 

TO-Benzoic  acid 

0  0264 

TO-Bromobenzene 

0*0030 

p- Benzoic  acid 

0-0059 

/3-Bromobenzene 

0-00027 

m -Carboxybenzenediazonium  chloride,  C02H*C6H4*NC1:N,  is  prepared 
by  the  action  of  amyl  nitrite  on  an  alcoholic  solution  of  the  hydro¬ 
chloride  of  TO-aminobenzoic  acid,  and  forms  yellowish-white  crystals, 
exploding  at  105°,  but  melting  at  149 — 150°  when  carefully  heated. 
The  corresponding  derivative  of  /nbenzoic  acid  forms  slender,  white 
needles ;  o -anisolediazonium  chloride  could  not  be  obtained  in  a 
crystalline  condition.  K,  <J,  P.  O. 

Equilibrium  of  the  Isomeric  Forms  of  Diazoamino- 
compounds.  Wilhelm  Vaubel  (Zeit.  angew.  Chem.,  1902,  15, 
1209 — 1211.  Compare  Abstr.,  1900,  i,  615). — Diazoamino-compounds 
exist  generally  in  two  forms  ;  the  primary  form  is  labile  and  readily 
passes  into  a  stable  secondary  form  ;  the  reverse  process  has  not  yet 
been  observed.  In  the  decomposition  of  both  forms  by  hydrochloric 
acid,  the  amino-group  always  remains  attached  to  the  benzene  nucleus, 
which  contains  electro-negative  groups.  When  a  diazoamino  compound 
is  acted  on  by  bromine,  simultaneous  bromination  and  decomposition 
occurs  ;  in  this  case,  also,  the  amino-group  is  combined  with  the  nucleus 
which  has  been  attacked  by  the  bromine.  K.  J.  P.  O. 

Action  of  Alkali-hydroxides  on  o-Aziminobenzoic  Acid, 
Eugen  Bamberger  and  Ed.  Demuth  (Ber.,  1903,  36,  374 — 376). — 
o-Aziminobenzoic  acid  is  converted  by  boiling  2A-sodium  hydroxide 
solution  into  o-azoxybenzoic  acid,  ON2(C6HS-C02H)2,  and  anthranilie 
acid.  T.  M.  L. 

Physical  Changes  in  the  Condition  of  Colloids.  II, 
Behaviour  of  Proteids  towards  Electrolytes.  Wolfgang 
Pauli  ( Beitr .  chem.  Physiol.  Path.,  1902,  3,  225 — 246.  Compare 
Abstr.,  1902,  ii,  388). — Salts  effect  changes  of  two  kinds  in  the  state 
of  organic  colloids,  a  superficial  reversible,  possibly  chemical,  change 
and  a  deep-seated  chemical  change.  The  former  is  the  case  in  the 
precipitation  of  proteids  by  neutral  alkali  and  magnesium  salts,  and 
the  latter  in  the  precipitations  by  the  salts  of  heavy  metals. 
Hofmeister’s  method  of  salting  out  proteids  is  an  application  of  the 
reaction  of  the  first  type.  An  account  of  an  exhaustive  series  of  ex¬ 
periments  with  a  great  number  of  neutral  salts  of  alkali  metals  and 
magnesium  is  given  in  the  paper. 
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It  is  shown  that  the  precipitating  power  of  a  salt  depends  both  on 
the  cathion  and  the  anion,  and  that  the  action  of  the  cathion  and  the 
anion  in  a  given  salt  are  mutually  independent  of  one  another.  The 
precipitating  power  of  a  given  electrolyte  is  accordingly  an  additive 
function  of  the  two  ions.  Certain  salts  are,  however,  an  excep¬ 
tion  to  this  rule ;  they  do  not  precipitate  proteids,  although  the 
ions  present  in  them  are  capable,  when  present  in  other  electrolytes,  of 
producing  precipitation.  For  example,  potassium  and  sodium  salts 
resemble  one  another  very  closely  as  regards  this  property,  yet,  com¬ 
pared  to  sodium  sulphate,  potassium  sulphate  has  little  precipitating 
power.  K.  J.  P.  0. 

Iodised  Decomposition  Products  of  Proteids.  Adolf 
Oswald  ( Beitr .  chem.  Physiol.  Path.,  1903,  3,  391 — 416.  Compare 
Abstr,,  1901,  ii,  461  ;  1902,  ii,  677).-— Albumoses  and  peptone  were 
separated  by  Pick’s  method  from  Witte’s  peptone,  and  were  iodised 
by  either  Kuraeeff’s  or  Blum  and  Vaubel’s  method.  An  elementary 
analysis  of  each  was  then  made  ;  the  percentage  of  iodine  in  the 
different  products  varied  from  10*27  to  14*67.  Iodohetero-albumose 
contains  the  smallest  amount  of  iodine.  Evidence  is  adduced  to  show 
that  the  iodine  is  chiefly,  but  not  exclusively,  united  to  the  tyrosine 
radicle.  W.  D.  H. 

Acid  Properties  and  Molecular  Weight  of  Casein  and  its 
Decomposition  on  Drying.  E.  Laqueur  and  Otto  Sackur  {Beitr. 
chem.  Physiol.  Path.,  1902,  3,  193 — 224). — Determinations  of  the 
solubility  of  casein  in  water  at  18°  show  that  it  has  no  measurable 
solubility.  From  its  power  of  neutralising  bases  in  the  presence  of 
phenolphthalein,  the  equivalent  weight  appears  to  be  1135  (compare 
Spiro  and  Pemsel,  Abstr.,  1899,  ii,  230  ;  and  Osborne,  Abstr.,  1902, 
i,  194).  From  the  change  of  the  electrical  conductivity  of  casein  salts 
with  dilution,  it  is  estimated  that  casein  is  either  a  tetra-  or  hexa- 
basic  acid.  That  the  casein  salts  are  hydrolysed  follows  from  the 
optical  properties  of  the  solution  and  from  the  fact  that  the  neutral 
point  is  independent  of  the  indicator,  and  that  the  degree  of  viscosity 
of  solutions  of  casein  salts  is  greatly  dependent  on  the  presence 
of  small  quantities  of  acids  and  alkalis.  The  viscosity  of  casein 
salt  solutions  is  mainly  conditioned  by  the  concentration  of  the  casein 
ions. 

When  dried  at  100°,  casein  is  changed  in  such  a  manner  that  on  sub¬ 
sequent  treatment  with  dilute  sodium  hydroxide,  it  yields  an  insoluble 
substance  (sodium  caseide)  and  a  readily  soluble  substance,  isocasein. 
The  former  substance  is  an  alkali-albuminate  which  shows  all  the 
reactions  of  casein  ;  the  latter  substance  is  a  new  px*oteid  having  the 
same  mol.  weight  as  casein.  It  contains  more  nitrogen  (15*8  per 
cent.)  than  casein  (15*45 — 15*48  per  cent.),  and,  using  Hofmeister’s 
standard  (Abstr.,  1898,  ii,  615),  is  precipitated  by  4  cm.  ammonium 
sulphate,  whereas  casein  is  precipitated  by  3*4 — 3*6  cm.  It  gives  the 
ordinary  proteid  reactions  with  the  exception  of  the  lead  acetate  test ; 
its  salts  are  less  hydrolysed  than  those  of  casein  in  aqueous  solution, 
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as  is  shown  by  the  greater  viscosity  of  the  solutions,  and  have  a 
greater  equivalent  conductivity.  Rennet  clears  the  solution  only  very 
slowly  and  incompletely.  The  casein  of  human  and  goats’  milk 
behaves  in  the  same  way  when  dried.  K.  J.  P.  0. 

Decomposition  of  Gelatin.  I.  Amounts  of  Glycine  from 
Gelatoses.  Phoebus  A.  Levene  {Zeit.  physiol.  Chem.,  1902,  37, 
81 — 85). — Gelatin  and  various  gelatoses  have  been  hydrolysed  by 
boiling  with  hydrochloric  acid  of  sp.  gr.  1'20  for  6  hours,  and  the 
amounts  of  glycine  estimated  by  E.  Fischer’s  method  (Abstr.,  1902, 

i,  512).  The  other  products  present  do  not  interfere  with  the 

separation  of  the  hydrochloride  of  ethylglycine.  The  amounts 
obtained  were  gelatin  (dried  at  120°),  16‘43  ;  gelatin,  purified 
by  Chittenden’s  method,  16*34;  proto-peptogelatose,  18*36;  proto- 
trypogelatose,  17*07 ;  proto-papaiogelatose,  20*29  ;  deutero-pepto- 
gelatose,  19*96;  deutero-tryptogelatose,  20*29;  and  deutero-papaio- 
gelatose,  19*33  per  cent.  J.  J.  S. 

Physiological  Relations  of  Derivatives  of  Proteids  containing 
Sulphur.  II.  a-Thiolactic  Acid,  a  Decomposition  Product  of 
Keratin-substance.  Ernst  Friedmann  (Beitr.  chem.  Physiol.  Path-, 
1902,  3,  184 — 192.  Compare  this  vol.,  i,  75). — Suter  (Abstr.,  1895, 

ii,  691)  found  a-thiolactic  acid  in  the  product  of  hydrolysis  of  horn 
which  had  putrefied,  and  was  of  the  opinion  that  it  was  not  a  primary 
product,  but  arose  in  the  putrefaction.  Horn  parings  (1  kilo.)  were 
hydrolysed  with  fuming  hydrochloric  acid  (3  litres),  and  the  product 
exactly  neutralised  with  concentrated  sodium  hydroxide,  and  then 
mixed  with  mercuric  acetate  (300  grams)  The  precipitate  (I),  when  freed 
from  mercury  by  means  of  hydrogen  sulphide,  gave  only  cystein  ;  a 
further  addition  of  sodium  hydroxide  produced  a  precipitate  (II),  which 
also  contained  only  cystein.  If  now  mercuric  acetate  (400  grams)  is 
added  to  this  strongly  alkaline  solution,  a  precipitate  is  thrown  down, 
from  which,  after  treatment  with  hydrogen  sulphide,  a-thiolactic  acid 
can  be  isolated  in  the  form  of  its  benzyl  derivative  (compare  Suter, 
loc.  cit.).  By  the  same  method,  a-thiolactic  acid  was  obtained  by  the 
hydrolysis  of  keratin  and  goose  feathers.  From  wool  and  human  hair, 
the  disulphide  of  a-thiolactic  acid  is  obtained  ;  at  the  same  time,  from 
the  liquid  which  has  been  precipitated  with  mercuric  acetate  a  substance 
can  be  extracted  with  ether  which  gives  a  deep  red  coloration  with 
ferric  chloride  and  ammonia,  and  is  probably  thioglycollic  acid. 

Since  pure  a-thiolactic  acid  can  be  precipitated  with  mercuric 
acetate,  whereas  the  acid  can  only  be  obtained  from  the  product  of  the 
hydrolysis  of  horn  after  the  addition  of  alkali,  it  is  possible  that  the 
acid  is  only  formed  as  a  secondary  product  from  other  substances  con¬ 
taining  sulphur.  It  is,  however,  not  formed  by  the  action  of  hydrogen 
sulphide  on  pyruvic  acid,  as  this  acid  is  not  produced  in  the  hydrolysis 
of  horn.  K.  J.  P.  O. 

The  Lecithans  and  their  Function  in  the  Life  of  the  Cell, 
Waldemar  Koch  {Dec.  Pub.  Univ.  Chicago ,  1902,  10,  reprint,  12  pp. ; 
Zeit.  physiol.  Chem.,  1903,  37,  181 — 188). — The  author  classifies  under 
the  term  “  lecithans  ”  those  substances,  such  as  egg  lecithin,  brain 
lecithin,  kephalin,  myelin,  and  paramyelin,  which  contain  in  the  mole- 
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cule,  phosphoric  acid,  fatty  acids,  nitrogen,  and,  in  most  cases,  glycerol. 
They  are  waxy,  non-crystalline,  hygroscopic  substances. 

Brain  lecithin,  when  immersed  in  water,  swells  up  and  projects 
long  filaments  (myelins),  and,  after  some  time  forms  a  perfect  emulsion. 
Salts  of  univalent  and  tervaleut  cathions  do  not  cause  a  precipitation 
of  the  emulsion,  but  salts  of  bivalent  cathions  and  acids  produce  a 
flocculent  precipitate  which  settles  well.  Non-electrolytes,  such  as 
albumin,  peptones,  dextrose,  carbamide,  alkaloids,  urethanes,  and 
chloral,  do  not  cause  precipitation,  nor  do  any  of  the  anions  examined. 
The  precipitation  by  hydrogen  ions  or  bivalent  cathions  is  independent 
of  the  concentration  of  the  lecithin,  and  the  precipitate  is  redissolved 
by  pure  water.  The  addition  of  a  small  quantity  of  a  sodium  salt 
prevents  the  precipitation  by  a  calcium  salt,  but  non-electrolytes  do 
not  hinder  the  precipitation. 

The  chemical  properties  of  the  lecithans  depend  on  two  groups 
present  in  the  molecule  :  (1)  the  fatty  acids,  and  (2)  the  complex  contain¬ 
ing  the  nitrogen.  All  lecithans  contain  two  fatty  acids  ;  one  of  these  is 
palmitic,  stearic,  or  margaric  acid,  and  does  not  impart  any  particular 
property  to  the  compound  ;  the  other  is  an  unsaturated  acid,  oleic  in 
the  case  of  lecithan,  and  kephalinic  in  the  case  of  kephalin,  and  gives 
to  the  molecule  its  distinctive  character. 

The  number  of  methyl  groups  attached  to  nitrogen  in  some  of  these 
lecithans  was  determined  by  the  method  of  Herzig  and  Meyer. 
Kephalin  contains  one  methyl  group  per  atom  of  nitrogen,  whilst 
brain  lecithin  contains  three  methyl  groups.  The  lecithan  from  yeast 
contains  more  than  one  methyl  group  per  atom  of  nitrogen,  and  the 
excess  is  attributed  to  the  presence  of  some  lecithin ;  the  main  part, 
however,  appears  to  be  kephalin. 

It  is  noteworthy  that  kephalin  is  only  found  in  living  cells,  such 
as  the  nerve  cell  or  yeast  cell,  and  is  not  present  in  the  egg,  which 
consists  of  stored  food  material.  Kephalin  does  not  contain  a  neurin 
molecule,  and  perhaps  it  is  an  intermediary  product  in  the  decom¬ 
position  of  lecithin.  J.  McC. 

Glycocholeic  Acid.  V.  Wahlgren  (Zeit.  physiol.  Chem.,  1902, 
36,  556 — 567). — From  ox-gall,  a  new  acid  has  been  obtained  by  the 
following  process  :  the  bile  is  evaporated  to  a  syrup  and  the  residue 
extracted  with  alcohol ;  the  solution  is  evaporated  to  dryness,  the 
residue  dissolved  in  water  and  precipitated  with  lead  acetate  ;  the  lead 
salt  is  converted  into  the  sodium  salt  by  the  action  of  sodium  carbonate 
and  the  latter  in  the  dry  state  extracted  with  alcohol,  which  leaves  a 
part  undissolved  ;  this  part  is  dissolved  in  water  and  precipitated  as 
barium  salt  with  barium  chloride  ;  from  this  salt,  the  free  acid  is 
obtained  by  treatment  with  hydrochloric  acid,  and  may  be  again  further 
purified  by  conversion  into  the  sodium  or  barium  salts.  Glycocholeic 
acid,  C27H4505N  or  C26H4305N  (accordingly  as  the  choleic  acid  present  in 
the  substance  is  represented  by  Latsehinoff’s  or  Lassar-Cohn’s  formula), 
crystallises  in  thick  prisms  melting  at  175 — 176°,  is  little  soluble 
in  water,  has  a  bitter  taste,  and  gives  Pettenkofer’s  test.  Its  alkali 
salts  are  precipitated  by  the  alkaline  earths  and  also  by  neutral  salts 
such  as  sodium  chloride,  acetate,  and  sulphate  ;  in  this  respect,  it  differs 
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from  glycocholic  acid.  When  hydrolysed  by  barium  hydroxide  or 
hydrochloric  acid,  it  yields  glycine  and  choleic  acid,  the  latter  being 
probably  identical  with  Latschinoff’s  acid  (Abstr.,  1886,  718).  Glyco- 
choleic  acid  is  probably  identical  with  Mulder’s  cholonic  acid  ( Annalen , 
1849,  70),  but  different  from  Streeker’s  acid  ( Annalen ,  1848,  65)  of 
the  same  name.  The  latter  is  formed  by  boiling  glycocholic  acid  with 
water,  and  might  therefore  be  called  paraglycocholic  acid. 

K.  J.  P.  0. 

Protamines.  M.  Goto  (Zeit.  physiol.  Chem  ,  1902,  37,  94 — 114. 
Compare  Piccard,  Ber .,  1874,  7,  1714  ;  Cloetta,  Arch.  Exp.  Path. 
Pharm .,  37 ;  Kossel,  Abstr.,  1896,  i,  582  •  1898,  i,  714). — The  follow¬ 
ing  protamines  have  been  obtained  from  the  testicles  of  different  fish, 
namely,  salmine  from  salmon,  clupeine  from  herring,  scombrine,  and 
sturine.  The  platinichlorides  were  prepared  by  the  addition  of  a 
methyl-alcoholic  solution  of  platinic  chloride  to  a  solution  of  the 
hydrochloride  of  the  base  in  the  same  solvent.  The  following  formulae 
agree  best  with  the  results  of  analysis  :  salmine  platinichloride, 
C30H57O6Nl7,2H2PtC]6,  clupeine  platinichloride,  CS0H62O9Nu,2H2PtOl6. 
The  two  bases  do  not  appear  to  be  identical,  as  suggested  by  Kos&el. 
Scombrine  platinichloride,  Co9H79OoNlfi,2H9PtCL.  Sturine  platini¬ 
chloride,  0S4H7l09Nl7,2H2PtCl362. 

The  protamines  have  been  transformed  into  protones  by  bailing 
with  dilute  sulphuric  acid  for  half  an  hour.  The  protones  are  not 
precipitated  by  ammonia,  but  give  an  intense  biuret  reaction.  They 
yield  precipitates  with  sodium  picrate,  sodium  tungstate,  potassium 
ferrocyanide,  potassium  iodide,  auric  chloride,  platinic  chloride, 
and  mercuric  chloride.  Saturated  sodium  chloride  solution  pro¬ 
duces  no  precipitate,  and  solutions  of  protones  do  not  give  the 
Molisch  and  Hopkins  reactions.  Clupeone  readily  dissolves  cupric 
oxide,  yielding  a  violet  compound  containing  11*62  per  cent,  of 
copper.  Clupeine  gives  a  similar  derivative  containing  9'23  per 
cent,  of  copper.  Clupeone  has  a  molecular  weight  of  about  420. 
The  protones  and  their  sulphates  are  all  lsevorotatory  in  solution. 
Cluepeone  has  [a]D  —  22’02  ;  the  sulphate,  [a]D  —49  11  j  scombrone 
sulphate,  [a]D  -  4T25  ;  and  sturone  sulphate,  [a]u  — 22'5. 

The  results  of  analysis  point  to  the  following  formula  for 
clupeone  platinichloride,  C28H50O8N14,2H2PtCl6,  Clupeone  appears  to 
contain  as  much  arginine  as  clupeine  itself,  80  per  cent,  of  the  total 
nitrogen  being  present  as  arginine. 

Hydrochloric  acid  produces  ammonia  from  clupeine,  but  sulphuric 
does  not.  J.  J.  S. 

A  Basic  Constituent  of  the  Animal  Cell.  Albrecht  Kossel 
and  H.  Steudel  (Zeit.  physiol.  Chem.,  1902,  37,  177 — 180). — Cytosine, 
obtained  from  the  testicle  of  the  sturgeon,  has  the  molecular  formula 
C4H5ON3  and  crystallises  with  1H20.  It  is  not  very  readily  soluble 
in  water,  but  yields  a  soluble  sulphate  and  hydrochloride  and  a 
sparingly  soluble  picrate  and  platinichloride,  (C4H502ST3)2,H2PtCJ6.  Its 
connection,  or  perhaps  identity,  with  thymus  cytosine  has  not  yet  been 
established.  J.  J.  S. 
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Blue  Colouring  Matter  from  the  Pins  of  Crenilabrus  pavo. 

Richard  von  Zeynek  ( Ze.it .  physiol.  Chem.,  1902,  36,  568 — 574. 
Compare  Abstr.,  1902,  i,  168). — In  the  breeding  season,  Crenilabrus 
pavo  assumes  a  blue  colour,  due  to  the  formation  of  a  blue  pigment, 
which  can  easily  be  obtained  from  the  fins.  The  fins  are  first  treated 
with  ether  and  acetone,  and  the  pigment  then  extracted  with  distilled 
water.  The  extract  is  freed  from  proteid  by  precipitation  with 
ammonium  sulphate,  and  after  removing  the  salt  by  dialysis,  the 
pigment  is  obtained  by  evaporation ;  it  forms  transparent,  brittle 
lamellae,  the  solubility  of  which  in  water  gradually  decreases  on 
keeping.  The  dye  is  free  from  phosphorus,  iron,  and  copper,  and  has 
the  composition:  C,  50’09 ;  H,  6’82 ;  UST,  14'85 ;  S,  0’62 ;  and  O, 
27-62  per  cent.  It  gives  the  usual  proteid  reactions,  except  that  with 
Millon’s  reagent.  Nitric  acid  causes  a  transient  reddish-violet  colora¬ 
tion.  When  the  solution  is  boiled  with  hydrochloric  acid,  it  is  first 
decolorised  and  then  becomes  an  intense  indigo-blue  colour,  which 
shows  the  spectrum  of  indigo-carmine.  Other  Crenilabri  seem  to 
possess  the  same  colouring  matter,  whilst  Labrus  turdus  has  a  bluish- 
black  pigment  having  different  properties.  K.  J.  P.  O, 

Nomenclature  of  Enzymes.  Edmund  O.  von  Lippmann  ( Ber ., 
1903,  36,  331 — 332). — As  considerable  confusion  exists  in  the  nomen. 
clature  of  enzymes,  it  is  suggested  that  each  enzyme  should  be  denoted 
by  a  name  composed  of  the  name  of  the  substance  which  is  changed  and 
the  name  of  the  substance  which  is  formed  ;  thus  the  enzyme  which 
converts  starch  into  maltose,  should  be  called  “  amylo-maltase,”  and 
that  which  converts  maltose  into  dextrose  (glucose),  “  malto-glucase,” 
&c.  If  a  shorter  name  is  preferred,  then  the  syllable  “  ase”  could  be 
affixed  to  the  product  of  the  action  of  the  ferment ;  thus  “  maltase  ” 
should  denote  an  enzyme  by  the  action  of  which  maltose  is  produced. 

K.  J.  P.  O. 

Law  of  Action  of  Invertase.  Victor  Henri  ( Compt .  rend.  Soo. 
Biol.,  1902,  54,  1215 — 1216). — The  formula  previously  proposed 
(Abstr.,  1901,  i,  438)  Tor  the  inversion  of  cane  sugar  by  invertase, 
K—l  jt.\og{a-\-xja  — x ),  where  x  is  the  amount  of  sugar  inverted  after  t 
minutes,  holds  for  the  conversion  of  a  given  quantity  of  sugar,  but  the 
value  of  K  changes  when  the  original  concentration  of  the  sugar  solution 
is  altered  ;  the  formula,  moreover,  is  purely  empirical.  A  better  result 
is  obtained  by  a  formula,  suggested  by  Bodenstein,  which  is  based 
on  the  assumption  that  the  rate  is  diminished  both  by  the  sucrose 
itself  and  the  products  of  inversion,  so  that  the  velocity  becomes 
F 

Kn — 7 — - (a  — x)  (where  F  is  the  amount  of  ferment, 

“  m[a  —  x)  +  nx 

m  =  2,  and  n=  1).  This  formula  gives  results  independent  of  the 
original  concentration,  provided  that  this  is  not  too  low,  but  fails 
entirely  for  very  low  concentrations.  A.  H. 
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Action  of  Hydrazine  Hydrate  on  Ethylene  Bromide.  Robert 
Stoll£  (J.  pr.  Chem.,  1903,  [ii],  67,  143 — 144). — When  hydrazine 
hydrate  and  ethylene  bromide  are  heated  together  in  sealed  tubes, 
acetylene  is  not  formed  (compare  v.  Rothenburg,  Ber.,  1893,  23,  865). 
The  benzaldehyde  compounds  of  three  bases  melting  at  128°,  138°,  and 
208°,  and  having  the  compositions  C93H22N4,  C32H32N6,  and  C9H10N2 
respectively,  have  been  isolated  from  the  product.  E.  F.  A. 

Action  of  Water  on  Pentamethylene  Bromide.  Armin 
Hochstetter  (Monatsh.,  1902,  23,  1071 — 1074). — When  heated  with 
water  at  100°  under  pressure,  pentamethylene  bromide  (Gustavson  and 
Demjanoff,  Abstr.,  1889,  950)  is  converted  into  pentamethylene  oxide 
(Demjanoff,  Abstr.,  1892,  1292),  which  boils  at  SI — 82°  and  does  not 
react  with  zinc  ethyl  at  100°.  G.  Y. 

Electrolytic  Preparation  of  Iodoform  from  Acetone.  Howe 
Abbott  [J.  Physical  Chem.,  1903,  84 — 91). — The  most  favourable  condi¬ 
tions  for  this  preparation  are  a  current  density  of  about  135  amperes 
per  square  decimetre,  a  temperature  of  75°  with  an  anode  solution 
consisting  of  6  grams  of  sodium  carbonate,  10  grams  of  potassium 
iodide,  100  c.c.  of  water,  and  5 '5  c.c.  of  acetone  added  at  the  rate  of 
0‘5  c.c.  per  10  minutes  during  the  electrolysis.  The  yield  obtained 
from  the  acetone  was  about  47  per  cent.,  and  the  iodoform  formed  was 
about  0-57  gram  per  watt  hour.  The  author  considers  it  most  probable 
that  tri-iodoacetone  is  first  formed,  which  then  undergoes  hydrolysis 
with  the  formation  of  iodoform  and  acetic  acid.  L.  M.  j. 

Constitution  of  the  Primary  Dinitro-hydrocarbons, 
CHRN204.  Giacomo  Ponzio  (./.  pr.  GAero.,1903,  [  ii ],  67,  137 — 139). 
— Water  acts  on  the  potassium  derivatives  of  the  dinitro  hydrocarbons 
to  form  ammonia,  potassium  nitrite  and  the  potassium  salt  of  the 
corresponding  fatty  acid.  This  and  the  facts  discussed  in  earlier 
papers  (compare  Abstr.,  1902,  i,  334)  prove  that  the  so-called  primary 
dinitro-hydrocarbons  contain  (1)  a  single  N02  group  ;  (2)  one  atom  of 
nitrogen  united  directly  to  carbon  ;  (3)  an  oxygen  atom  united  to 
carbon,  and  (4)  an  oximido-radicle.  They  are  thus  probably  nitro- 
hydroxamic  acids  of  the  type  N02,0,CRIN,0H.  E.  F.  A. 

Tetranitromethane.  Ame  Pictet  and  P.  Genequand  [Arch.  Sci. 
phys.  nat.,  1903,  [iv],  15,  234). — By  gently  warming  molecular  pro¬ 
portions  of  acetic  anhydride  and  diacetylorthonitrie  acid  (Abstr.,  1902, 
i,  584),  tetranitromethane  is  formed,  nitrous  fumes  and  carbon  dioxide 
being  evolved.  G.  D.  L. 
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Decomposition  of  Ethyl  Alcohol  at  High  Temperatures 
•with  Carbon,  Aluminium,  and  Magnesium.  By  Richard 
Ehrenfeld  ( J .  pr.  Chem.,  1903,  [ii],  07,  49 — 93). — When  the  vapour 
of  ethyl  alcohol  is  passed  over  carbon  heated  to  dull  redness,  it  is 
decomposed  into  equal  volumes  of  methane,  carbon  monoxide  and 
hydrogen,  according  to  the  equation  C2H60  —  CH4  +  CO  +  H2. 

At  a  lower  temperature,  large  quantities  of  ethane  are  formed,  prob¬ 
ably  as  a  primary  reduction  product.  The  possible  secondary  forma¬ 
tion  of  ethane  from  primary  decomposition  products  is  disproved  by 
the  absence  of  aliphatic  or  cyclic  polymerisation  products  and  of 
substances  which,  under  the  influence  of  water,  could  give  ethane. 

When  distilled  over  aluminium  below  a  dull  red  heat,  the  products 
are  ethylene  and  water,  the  latter  being,  to  a  large  extent,  further 
reduced  to  hydrogen.  At  a  dull  red  heat,  decomposition  into  methane, 
carbon  monoxide  and  hydrogen  also  takes  place,  and,  at  a  bright  red 
heat,  is  predominant.  At  a  yellow  heat,  an  energetic  reduction  of 
the  carbon  monoxide  takes  place,  but  the  decomposition  into  ethylene 
and  water  still  accompanies  that  which  gives  methane,  carbon  mon¬ 
oxide  and  hydrogen. 

When  distilled  over  magnesium,  a  similar  series  of  decomposition 
products  is  obtained,  although  relatively  much  more  hydrogen  is 
produced. 

In  general,  whilst  alcohol  decomposes  in  two  modes,  the  relative 
proportion  of  these  is  influenced  more  largely  by  the  specific  nature 
of  the  substance  over  which  it  is  distilled  than  by  changes  in  tempera¬ 
ture.  E.  E.  A. 

Preparation  and  Properties  of  Hexane-a£-diol,  or  Hexa- 
methylene  glycol,  and  its  Principal  Derivatives.  Jules  Hamonet 
( Compt .  rend.,  1903,  136,  244 — 246). — Hexamethylene  glycol  was 
obtained  from  diphenoxy hexane  (this  vol.,  i,  251)  by  converting  the 
latter  successively  into  di-iodohexane  and  hexanediol  diacetate,  which 
was  then  hydrolysed.  a£-Di-iodohexane,  prepared  by  heating  dipben- 
oxyhexane  with  concentrated  hydriodic  acid  under  pressure  at  120°, 
crystallises  in  colourless  needles  melting  at  9'5°,  boiling  at  163°  under 
17*5  mm.  pressure,  and  having  a  sp.  gr.  2-5  at  18° ;  Salonina  (Abstr., 
1894,  i,  119)  found  that  this  substance  melted  at  —  7°.  Hexanediol 
diacetate,  prepared  by  the  action  of  silver  acetate  on  the  iodide,  crys¬ 
tallises  in  colourless  needles  melting  at  5°  and  boiling  at  142°  under 
16  mm., and  at  262°  under  765  mm.  pressure  ;  it  has  a  sp.  gr.  P017  at 
18°.  Hexamethylene  a£-glycol,  OH’CH^CH^'CH^OH),  prepared 
from  the  last-mentioned  compound  by  heating  it  on  the  water-bath 
with  powdered  potassium  hydroxide,  crystallises  in  needles  melting  at 
42°  and  boiling  at  152°  under  17  mm.,  and  at  254°  under  767  mm. 
pressure  ;  this  substance  does  not  resemble  the  hexamethylene  glycol 
obtained  by  Haworth  and  Perkin  (Trans.,  1898,  73,  330),  who  describe 
it  as  a  syrup  boiling  and  decomposing  at  235 — 240°.  Hexamethylene 
dibenzoate ,  prepared  from  the  iodide  and  silver  benzoate,  crystallises  in 
leaflets  melting  at  56°  ;  the  dicarbanil  derivative,  06H12(0-C0,NHPh)2, 
prepared  from  the  glycol  and  phenylcarbimide,  forms  crystals  melting 
at  171 — 172°.  Dicyanohexane  (suberonitrile),  C6H12(CN)2,  is  a  colour- 
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less  liquid,  which  boils  at  185°  under  15  mm.  pressure,  has  a  sp.  gr. 
0’954  at  18°,  and  solidifies,  forming  needles  melting  at  —  3'5°;  when 
heated  under  pressure  with  hydrochloric  acid,  it  is  converted  into 
suberic  acid  (m.  p.  140°).  K.  J.  P.  0. 

Action  of  Phosphoric  Acid  on  Erythritol.  P.  Carre  (Compt. 
rend.,  1903,  136,  456 — 467.  Compare  following  abstract). — Phos¬ 
phoric  acid  exerts  a  dehydrating  action  on  erythritol.  When  molecular 
quantities  of  these  two  substances  are  heated  at  125°,  only  one  of  the 
hydroxyl  groups  of  the  phosphoric  acid  is  esterified.  By  more  pro¬ 
longed  heating,  a  second  hydroxyl  group  is  esterified,  but  the  third 
hydroxyl  group  cannot  be.  After  heating  for  100  hours,  44 '4  per 
cent,  of  the  phosphoric  acid  was  in  the  form  of  dierythritol  ester, 
and  19‘8  per  cent,  in  the  form  of  monoer}  thritol  ester.  The 
mono-ester  has  been  isolated  in  the  form  of  its  barium  salt, 
BaP03(0,C4H702),H20.  This  is  easily  soluble  in  water,  and  loses  its 
water  of  crystallisation  at  140 — 150°.  The  lead  salt  is  insoluble  in 
water.  It  has  not  been  possible  either  to  isolate  the  mono-ester  in 
the  pure  state,  or  to  separate  the  di-ester.  J.  McC. 


Esterification  of  Mannitol  by  Phosphoric  Acid.  P.  Carre 
(Compt.  rend.,  1903,  136,  306 — 308). — Portes  and  Prunier  (Abstr., 
1902,  i,  526)  have  obtained  an  acid  phosphate  of  mannitol  by  heating 
together  mannitol  and  phosphoric  acid.  It  is  found  that  when  the  ex¬ 
periments  are  carried  out  by  the  method  used  by  these  chemists, 
dehydration  of  the  mannitol  takes  place,  and  consequently  the  ester 
has  not  the  formula  PO(OH)2’OC6H1305 ;  if  a  50  per  cent,  solution  of 
mannitol  and  a  62  per  cent,  solution  of  phosphoric  acid  are  heated  to¬ 
gether  at  125°  under  reduced  pressure  (20  mm.),  a  much  larger  yield 
of  the  ester  is  obtained.  In  both  cases,  a  mixture  of  two  esters  is 
produced,  the  one,  P0(0H)2,0’C6H903,  identical  with  that  pre¬ 
pared  by  Portes  and  Prunier,  is  formed  in  much  larger  quantity,  and 
is  monobasic  to  methyl-orange  and  dibasic  to  phenolphthalein ;  theother, 
PO(OH)(OIt)2,  is  monobasic  to  phenolphthalein  and  was  not  isolated. 
The  barium  salt,  BaO2'PO,O,C6H0O3,H2O,  was  prepared  ;  it  loses  water 
at  140 — 150°.  On  attempting  to  isolate  the  acid  from  the  barium  salt, 
decomposition  takes  place.  K.  J.  P.  O. 


Action  of  Selenyl  Chloride  on  Mannitol.  Camille  Chabrie 
and  A.  Bouchonnet  (Compt.  rend.,  1903,  136,  376 — 377). — In  con¬ 
tinuation  of  the  study  of  the  action  of  selenyl  chloride  on  polyhydric 
alcohols  (compare  Abstr.,  1902,  i,  657),  the  behaviour  of  mannitol  with 
this  substance  has  been  investigated.  When  mannitol  (1  mol.)  and 
selenyl  chloride  (2  mols.)  are  heated  at  120 — 130°  for  two  hours,  a 
yellow  oil  of  the  consistence  of  collodium  is  formed,  which  is  soluble 
in  water.  If  the  residue  left  on  evaporating  the  aqueous  solution  is 
again  heated  at  150°,  a  substance, 
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-CH 


2V 


CH^i^7CH-CH\^57CH’ 

is  obtained,  which  crystallises  in  long,  very  hygroscopic  needles  soften 
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ing  at  90°,  changing  at  150°,  and  decomposing  very  rapidly  at  190°. 
The  whole  of  the  selenium  is  precipitated  from  the  hot  aqueous  solution 
by  sulphur  dioxide.  K.  J.  P.  0. 

Ammonium  Salts.  Richard  Reik  ( Monatsh .,  1902,  23, 

1033 — 1070). — When  recrystallised  from  hot  formic  acid  or  when 
distilled  under  the  atmospheric  pressure,  ammonium  formate  does  not 
yield  an  acid  salt.  When  perfectly  dry,  ammonium  formate  sublimes 
unchanged  at  145°  and  under  8 — 20  mm.  pressure ;  if  the  pressure  rises 
to  25  mm.,  the  salt  melts  and  distils  with  slight  decomposition  if  traces 
of  moisture  are  present. 

Normal  ammonium  acetate,  prepared  by  passing  ammonia  into 
anhydrous  acetic  acid  dissolved  in  ether,  melts  at  112'5 — 114°  (compare 
Kraut,  Arch.  Pharm.,  1863,  116,  38).  When  sublimed  or  distilled 
under  reduced  pressure,  ammonium  acetate  undergoes  partial  decom¬ 
position,  yielding  mixtures  of  the  normal  and  acid  salts.  Commercial 
ammonium  acetate  also  contains  these  salts,  and  there  are  no  grounds 
for  considering  it  to  have  a  definite  composition  (compare  Berthelot, 
Bull.  Soc.  chim .,  1875,  24,  107). 

Ammonium  hydrogen  acetate,  NH4C2H302,C2H402,  cannot  be  pre¬ 
pared  by  distilling  ammonium  acetate  or  by  keeping  ammonium  acetate 
over  sulphuric  acid  (Kraut),  but  is  obtained  when  the  normal  salt 
is  recrystallised  from  glacial  acetic  acid  (compare  Berthelot,  loc.  cit.). 
When  treated  with  hot  glacial  acetic  acid,  the  hydrogen  acetate 
is  partly  reconverted  into  the  normal  salt.  Ammonium  hydrogen 
acetate  melts  at  66 — 6 6 '5°,  is  soluble  in  alcohol,  and  can  be 
sublimed  or  distilled  under  reduced  pressure.  The  aqueous  solution 
has  a  strongly  acid  reaction.  On  addition  of  ether  to  the  alcoholic 
solution  of  the  hydrogen  acetate,  a  precipitate  is  formed  consisting 
principally  of  the  normal  acetate.  An  ammonium  dihydrogen  acetate 
could  not  be  formed. 

Ammonium  propionate  loses  ammonia  when  kept  in  a  vacuum ;  when 
distilled,  it  yields  ammonium  hydrogen  propionate  (Sestini,  Beit.  Chem., 
1871,  14,  35).  When  distilled,  ammonium  isovalerate  yields  the  hy¬ 
drogen  valerate,  but  under  reduced  pressure  principally  the  diacid  salt, 

NH4C5H9O2,2C5H10O2. 

At  210°  and  under  11  mm.  pressure,  ammonium  nitrate  distils 
unchanged. 

Smith’s  statement  (Abstr.,  1894,  ii,  13)  that  ammonium  sulphate 
does  not  melt,  but  when  heated  evolves  ammonia  and  is  converted  into 
ammonium  hydrogen  sulphate,  is  confirmed. 

By  means  of  a  new  form  of  apparatus,  the  author  has  determined 
the  vapour  pressure  of  ammonium  hydrogen  acetate  for  temperatures 
between  67°  and  100°,  and  the  sublimation  point  of  ammonium  formate 
for  pressures  between  10'5  and  24'5  mm.  Yapour  density  determina¬ 
tions  by  Bleier  and  Kohn’s  method  (Abstr.,  1899,  ii,  643)  show 
ammonium  hydrogen  acetate  and  formate  to  be  fully  dissociated  in 
the  state  of  vapour.  This  may,  however,  be  due  to  the  presence  of 
moisture  (Baker,  Trans.,  1894,  05,  611). 

Acid  salts  of  the  fatty  acids,  such  as  ammonium  hydrogen  acetate, 
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must  be  regarded  as  simple  molecules  and  not  as  molecular  combina¬ 
tions.  G.  Y. 

Oxidation  of  the  Acetates  of  Cobalt  and  Manganese  by 
Chlorine.  H.  Copaux  ( Compt .  rend.,  1903,  136,  373 — 375.  Com¬ 
pare  Abstr.,  1902,  i,  586). — When  chlorine  is  led  into  the  red  solution 
of  cobaltous  acetate,  it  becomes  green,  and,  on  slowly  evaporating  the 
water,  the  compound,  4Co3(OAc)4,CoC12,40H2O,  separates  in  leaflets 
which  are  green,  but  appear  black  by  reflected  light.  This  substance 
may  be  prepared  by  adding  cobaltous  acetate  (1  part)  to  5  per  cent, 
acetic  acid  (2  parts),  and  simultaneously  passing  in  chlorine ;  or  by 
oxidising  a  solution  of  cobaltous  acetate  by  the  electric  current, 
evaporating  to  dryness,  when  an  amorphous  green  powder  is  obtained, 
and  dissolving  the  residue  in  dilute  acetic  acid  and  adding  cobalt 
chloride.  The  aqueous  solution  of  this  compound  is  green  and 
neutral  in  reaction ;  it  gives  a  precipitate  of  silver  chloride  with  silver 
nitrate,  and  a  precipitate  with  large  excess  of  potassium  hydroxide.  On 
boiling  the  solution,  it  becomes  brown  and  acetic  acid  vapour  is  evolved  ; 
on  adding  ammonium  sulphate  to  the  brown  solution,  a  precipitate  is 
formed.  This  compound  is  regarded  not  as  the  acetate  of  the  oxide, 
Co304,  but  as  a  derivative  of  cobaltocobaltiacetate,  analogous  to  the 
cobaltocobalticyanides  (compare  Jackson  and  Comey,  Abstr.,  1897,  i, 
390). 

Highly  concentrated  acid  solutions  of  manganous  acetate  (40  per 
cent.)  are  converted  into  manganic  acetate  by  the  action  of  chlorine. 
A  15  per  cent,  solution  of  manganous  acetate  is  oxidised,  manganese 
manganite  (Gorgeu)  being  precipitated.  K.  J.  P.  O. 

Preparation  of  the  Anhydrides  of  Fatty  Acids.  Henri 
Kessler  (D.R.-P.  132605). — The  use  of  sulphur  chloride  in  the  pre¬ 
paration  of  acetic  anhydride  is,  under  ordinary  conditions,  impracticable, 
owing  to  contamination  of  the  product  with  sulphur  compounds.  By 
heating  dry  sodium  acetate  (or  the  sodium  salts  of  higher  fatty  acids) 
with  sulphur  chloride  containing  the  theoretical  quantity  of  SCJ2 
under  reduced  pressure  and  distilling  in  a  vacuum,  a  very  pure 
product  is  formed.  The  same  cast  iron  vessel  can  be  used  for  the 
whole  operation,  and  at  the  low  temperature  of  the  reaction  no 
sulphur  compounds  distil  over.  C.  H.  D. 

Mixed  Anhydrides  of  Mineral  and  Organic  Acids.  Ame 
Pictet,  A.  Geleznoff,  and  H.  Friedmann  {Arch.  Sci.  phys.  nat., 
1903,  [iv],  15,  233). — Sulphuric  and  phosphoric  oxides  react  with 
glacial  acetic  acid  giving  acetic  sulphuric  anhydride,  OH*S02’OAc, 
and  diacetic  pyrophosphoric  anhydride,  0[PO(OH)*OAc]2,  respectively. 
When  acetic  anhydride  acts  on  boric  acid,  triacetic  boric  anhydride, 
B(OAc)3,  a  crystalline  solid  melting  at  130°,  is  obtained,  and  not,  as 
formerly  supposed,  diacetylboric  acid  ;  it  is  readily  acted  on  by  water, 
giving  boric  and  acetic  acids,  whilst  alcohols  form  the  corresponding 
esters;  ammonia  gives  acetamide  and  ammonium  borate,  and  phenol 
and  a-naphthol  yield  their  normal  borates.  G.  D.  L. 

The  Fatty  Oil  of  Lemon  Pips,  and  Limonin.  W.  Peters 
and  Gustav  Frerichs  {Arch.  Pharm,,  1902,  240,  659 — 662). — From 
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the  ground  pips,  light  petroleum  extracted  an  oil  of  sp.  gr.  0-9  at  15°  j 
iodine  number,  109*2;  saponification  number,  1 88*35 ;  acetyl-acid 
number,  195*8  ;  and  acetyl  number,  13*65.  The  oil  was  found  to  contain 
the  glyceryl  esters  of  oleic,  linoleic,  palmitic,  stearic,  linolenic,  and  iso- 
linolenic  acids. 

From  the  residual  meal,  alcohol  extracted  limonin.  Little  that  is 
new  could  be  ascertained  regarding  this  substance ;  analysis  and  the 
molecular  weight  determination  agreed  with  the  formula  C22H2607  ;  it 
seems  to  contain  neither  methoxyl  nor  hydroxyl  groups,  and  the 
ordinary  reagents  have  no  action  on  it.  It  can  be  obtained  from  the 
pips  of  sweet  and  bitter  oranges,  as  well  as  from  those  of  lemons. 

C.  F.  B. 

Thio-acids,  R'COSH.  Victor  Auger  and  M.  Billy  (Compt.  rend., 
1903,  136,  555 — 557). — In  order  to  prepare  acids  of  the  type 
R*COSH,  the  action  of  sodium  hydrosulphide  on  the  phenyl 
esters,  the  alkyl  esters,  the  amides  and  the  thioamides,  the  acetyl 
derivatives  of  oximes  and  the  acetyl  derivatives  of  phenylhydrazine 
has  been  studied.  Kekule  first  prepared  the  thio-acids  from  the 
phenyl  esters,  and,  by  this  method,  several  new  acids  have  been  pre¬ 
pared  ;  thiolmyristic  acid,  CjgH^'COSH,  prepared  by  boiling  the 
phenyl  ester  with  alcoholic  sodium  hydrosulphide,  crystallises  in 
needles  melting  at  25°.  Thiolpalmitic  acid,  C15H31*COSH,  crystallises 
in  needles  melting  at  71°.  As  has  been  previously  shown,  dibasic  thio- 
acids  such  as  thiosuccinic  acid  could  not  be  prepared.  Sodium  dithiol- 
oxalate,  C202(SNa)2,  can,  however,  be  prepared  from  phenyl  oxalate,  and 
forms  a  crystalline,  hygroscopic,  yellow  powder,  and  gives  a  series  of 
coloured  precipitates  with  the  aqueous  metallic  salts  ;  on  acidifying 
the  solution  of  this  salt,  an  unstable,  yellow  solution  is  obtained,  from 
which  yellow  flocks  containing  sulphur  separate ;  they  dissolve  in 
alkali  hydroxides  with  a  blue-green  coloration,  which  slowly  fades 
when  kept  in  the  air. 

Dithiolmalonic  acid,  as  the  sodium  salt,  CH2(COSNa)2,  is  prepared 
from  phenyl  malonate,  which  was  obtained  by  treating  a  mixture  of 
malonic  acid  and  phenol  with  phosphorus  oxychloride  at  the  tempera¬ 
ture  of  the  water-bath  (compare  Bischoff  and  von  Hedenstrom,  this 
vol.,  i,  26,  27)  ;  the  sodium  salt  crystallises  in  flattened  needles. 

The  hydrolysis  of  ethereal  salts  of  fatty  alcohol  radicles  by  means  of 
sodium  hydrosulphide  has  been  investigated  by  Wanklyn  (this  Journal, 
1864,  17,  418)  and  Gottig  (Abstr.,  1886,  332);  in  the  entire  absence 
of  water,  no  interaction  between  the  hydrosulphide  and  the  ester  takes 
place  below  180°,  and  at  this  temperature  the  mercaptan  corresponding 
with  the  alcohol  is  alone  formed. 

Experiments  with  amides  and  thioamides  show  that  even  at  200° 
they  are  not  hydrolysed,  but  that  hydrogen  sulphide  is  evolved  and 
the  sodium  salt  of  the  amide  formed. 

The  acetyl  derivatives  of  oximes,  as  instanced  by  benzaldoxime 
acetate,  readily  react  with  sodium  hydrosulphide,  yielding  thioamides  ; 
thus,  in  the  case  of  the  example  given,  thiobenzamide  is  produced. 
The  acetyl  derivative  of  the  oxime  of  acetophenone  behaves  in  a 
peculiar  manner,  giving  the  oxime  and  ethyl  acetate. 
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The  mono-  and  di-acetyl  derivatives  of  phenylhydrazine  are  not 
decomposed  by  sodium  hydrosulphide,  even  at  220°.  K.  J.  P.  O. 

Esters  of  Ricinoleic  Acid.  Paul  Walden  ( Ber .,  1903,  36, 
781  —  790.  Compare  Abstr.,  1895,  i,  125,  and  H.  Meyer,  Abstr., 
1898,  i,  237). — The  esters  have  been  obtained  by  mixing  the  acid  with 
an  equal  weight  of  the  alcohol  and  saturating  with  hydrogen  chloride, 
and  have  been  purified  by  diluting  with  chloroform,  washing  with 
water,  drying,  and  distilling.  They  are  colourless  or  pale  yellow 
liquids,  lighter  than  water,  and  may  be  distilled  under  greatly  reduced 
pressure.  They  are  all  optically  active  and  dextrorotatory. 

The  following  are  the  more  important  data  : 


[«] 

r«i 

[«] 

Ester. 

B.  p. 

Sp.  gr. 

n. 

red. 

|aJD. 

blue. 

violet. 

Methyl  ... 

245°,  10  mm. 

/  0-9236  1 
\  at  22°  J 

\  1-4588 

+  3-8 

5-05 

7-24 

9-64 

Ethyl . 

258°,  13  mm. 

0-9145 

1-4618 

+  4-07 

5-28 

7-87 

9-01 

isoPropyl  . 

260°,  10  mm. 

0-9083 

1-4583 

+  3-11 

4-04 

5-91 

6-95 

n-Propyl  .. 

268°,  13  mm. 

0-9079 

1-4573 

+  3-13 

4-15 

6-11 

7-16 

?z-Butyl  ... 

275°,  13  mm. 

0-9058 

1-4566 

+  2-92 

3-73 

5-68 

6-56 

isoButyl  .. 

262°,  9  mm. 

0-9028 

1-4538 

+  3-01 

401 

5-83 

6-88 

n-Heptyl  . 

295°,  10  mm. 

0-8983 

1-4566 

+  2-39 

3-32 

__ 

— 

The  molecular  rotation  tends  to  approximate  to  a  constant  value, 
namely,  20°,  with  an  increase  in  mol.  wt.  of  the  ester.  The  dispersion 
coefficient  is  practically  the  same  for  all  the  esters,  namely,  1'90  to  1‘95. 
The  molecular-rotation  dispersion  is,  in  most  cases,  approximately 
10°  at  22°,  but  sinks  to  about  4 '5°  at  100°. 

Esters  of  acetylricinoleic  acid  : 

[a]  [a]  [a] 

Ester.  B.  p.  Sp.  gr.  n.  red.  [a]D.  blue,  violet. 

Methyl...  260°,  13  mm.  0-9301  1-4570  +11-37  15-25  23-37  27-56 

Ethyl  ...  |  25]53^0°’  |  0-9170  1-4540  +  11T9  14-85  23‘22  27'62 

n-Propyl  .  j  j*  0*9 1 1 7  14513  +10-84  14-4  22-58  26-08 

woButyl..  |  25153^2m°0’  }  0-9012  1-4548  +7'21  9-58  14-94  17*53 

The  molecular  rotation  for  blue  light  tends  to  approximate  to  a 
constant  value,  about  85°,  with  increase  in  molecular  weight.  The 

dispersion  coefficient  is  approximately  2-05 — 2 ‘08. 

Esters  of  propionylricinoleic  acid  : 


W 

M 

M 

Ester. 

B.  p. 

Sp.  gr. 

n. 

red. 

[a]D- 

blue. 

violet. 

Methyl . . . 

260°,  13  mm. 

0-9226 

1-4535 

+  12-82 

16-88 

26-35 

30-37 

Ethyl  ... 

265°,  13  mm. 

0-9151 

1-4517 

+  12-02 

16-06 

24-55 

27-87 

n-Propyl  . 

f  310—320°,  ! 
(  645  mm.  j 

[>  0-9128 

1-4498 

+  10-32 

13-61 

— 

— 

isoButyl .. 

1  325—335°,  | 
|  660  mm.  J 

l  0-9027 

1-4525 

+  6-91 

9-2 

14-31 

16-3 
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The  molecular  rotations  of  the  simple  esters  have  also  been  de¬ 
termined  in  ethereal  solution,  and  slightly  higher  values  have  been 
obtained.  In  all  cases,  increase  of  temperature  diminishes  the  specific 
rotation ;  with  the  simple  esters,  the  diminution  is  greater  than  with 
the  acylated  esters.  J.  J.  S. 

[Derivatives  of  Carboxylic  Acids  of  the  Acetylene  Series.] 
Charles  Moureu  (D.R.-P.  132802  and  133631.  Compare  Abstr., 
1901,  i,  361;  1902,  i,  164,  253,  289). — Amylpropiolic  acid  is  prepared 
by  passing  carbon  dioxide  into  a  solution  of  heptinene  in  dry  ether 
or  other  solvent,  to  which  1  atom  of  sodium  has  been  added  for  each 
molecule  of  the  hydrocarbon,  until  the  reaction  is  complete.  Ice- 
water  is  then  added,  and,  after  acidifying,  the  acid  is  extracted  with 
ether.  Hexylpropiolic  acid  is  similarly  prepared  from  octinene. 

The  anilides,  toluidides,  and  a-naphthalides  of  these  acids  find  thera 
peutic  application,  and  the  esters  are  used  in  the  preparation  of 
perfumes. 

On  heating  with  alcoholic  potash,  the  acids  pass  into  the  correspond¬ 
ing  /?-ketonic  acids. 

Amylpropiolic  and  hexylpropiolic  acids  may  be  esterified  by  heating 
with  alcohols  and  sulphuric  acid,  or  the  sodium  compounds  of 
heptinene  and  octinene  may  be  allowed  to  react  with  the  esters  of 
chlorocarbonic  acid. 

On  treating  the  esters  with  sulphuric  acid  and  pouring  into  water, 
the  esters  of  the  corresponding  /3-ketonic  acids  are  formed. 

C.  H.  D. 

Some  New  Acids  of  the  Acetylene  Series.  Charles  Moureu 
and  Raymond  Delange  (Compt.  rend.,  1903,  136,552 — 554.  Compare 
Abstr.,  1901,  i,  359). — A  number  of  acetylenic  acids  have  been  pre¬ 
pared  by  treatment  of  the  sodium  derivatives  of  substituted  acetylenes, 
R’CiCNa,  with  carbon  dioxide,  or  in  the  form  of  their  ethyl  esters  by 
the  use  of  ethyl  chlorocarbonate.  The  substituted  acetylenes  were 
prepared  from  aldehydes  or  methyl  ketones  containing  the  same 
number  of  carbon  atoms ;  in  both  cases,  a  dichloro-derivative  was 
obtained  from  which  2  mols.  of  hydrogen  chloride  were  withdrawn  by 
treatment  with  alkali  hydroxide ;  the  dichloro-derivatives  of  the 
ketones  yielded,  besides  the  hydrocarbon  of  the  type  R*C:CH,  the 
hydrocarbons  R*C:CMe  and  R*CH!CICH2,  both  of  which  are  trans¬ 
formed  by  the  action  of  sodium  at  100°  into  the  acetylene  hydrocarbon 
of  the  type  R*C:CH.  The  various  hydrocarbons  were  not  purified, 
but  were  directly  converted  into  the  sodium  derivatives  and  then  into 
the  acids  as  above-mentioned. 

Propylpropiol ic  [Aa-hexinoic]  acid,  CPra:C*C02H,  forms  crystals 
melting  at  25°  and  boiling  at  119 — 121°  under  16  mm.  and  at 
126 — 127c  under  24  mm.  pressure;  the  methyl  ester  boils  at  80 — 82° 
under  23  mm.  pressure  and  has  a  sp.  gr.  0*9648  at  0°;  the  ethyl  ester 
boils  at  93 — 94°  under  24  mm.  pressure  and  has  a  sp.  gr.  0*9468  at 
0° ;  the  amyl  ester  boils  at  127 — 128°  under  22  mm.  pressure  and  has 
a  sp.  gr.  0*9207  at  0°. 

7soPropylpropiolic  acid  [y-m  ethyl- Aa-pentinoic  acid]  melts  at  36 — 38° 
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and  boils  at  114 — 115°  under  18  mm.  pressure;  the  methyl  ester  boils 
at  68 — 69°  under  20  mm.  pressure  and  has  a  sp.  gr.  0-9509  at  0°  ;  the 
ethyl  ester  boils  at  83°  under  19  mm.  pressure  and  has  a  sp.  gr.  0-9365 
at  0°;  the  iso  butyl  ester  boils  at  99 — 101°  under  19  mm.  pressure  and 
has  a  sp.  gr.  0'9145  at  0°. 

Butylpropiolic  acid  [A°-heptinoic  acid]  boils  at  140 — 142°  under 
24  mm.  pressure;  its  methyl  ester  boils  at  91 — 93°  under  19  mm. 
pressure  and  has  a  sp.  gr.  0‘953  at  0° ;  the  ethyl  ester  boils  at  106 — 108° 
under  24  mm.  pressure  and  has  a  sp.  gr.  0-9385  at  0°.  This  and  the 
two  preceding  acids  have  been  previously  prepared  by  Eaworsky 
(Abstr.,  1888,  1168). 

Trimethyltetrolic  acid  [yy-dimethyl-A.a-pentinoic  acid 1, 

L  CMe3-C:C*C02H, 

melts  at  47 — 48°  and  boils  at  110°  under  10  mm.  pressure;  its  methyl 
ester  boils  at  66°  under  13  mm.  pressure  and  has  a  sp.  gr.  0-9292  at 
0°;  the  ethyl  ester  boils  at  75°  under  15  mm.  pressure  and  has  a  sp. 
gr.  0-9209  at  0G. 

iso Amylpropiolic  acid  [t-methyl-Aa-heptinoic  acid], 
CH2Pr0-CH2*C:C-CO2H, 

melts  at  about  0°,  boils  at  141 — 144°  under  19  mm.  pressure,  and  has 
a  sp.  gr.  0-9647  at  18°  ;  its  methyl  ester  boils  at  98 — 99°  under  18  mm. 
pressure  and  has  a  sp.  gr.  0'9417  at  0°;  its  ethyl  ester  boils  at 
110 — 112°  under  18  mm.  pressure  and  has  a  sp.  gr.  0"9288  at  0°. 

Hexylpropiolic  acid  [A<*-noninoic  acid],  which  has  been  previously 
described  ( loc .  cit.),  forms  an  iso propyl  ester  boiling  at  145 — 148° 
under  32  mm.  pressure  and  having  a  sp.gr.  09101  at  0°;  the  iso  amyl 
ester  boils  at  168 — 172°  under  27  mm.  pressure  and  has  a  sp.  gr. 
0-9074  at  0°;  the  acid  chloride  boils  at  113 — 116°  under  25  mm. 
pressure  and  has  a  sp.  gr.  1*0007  at  0°  ;  the  a -naphthylamide  melts  at 
99—100°. 

iso  Hexylpropiolic  acid[£-methyl-&a-octinoic  acic£]  meltsat  -  16°  to  -  12°, 
boils  at  169 — 172° under  20  mm.  pressure,  and  has  asp.  gr.  0’96  at  0°  ; 
the  methyl  ester  boils  at  125 — 127°  under  31  mm.  pressure  and  has  a 
sp.  gr.  0-933  at  0°;  the  ethyl  ester  boils  at  135 — 137°  under  30  mm. 
pressure  and  has  a  sp.  gr.  0  922  at  0°. 

Heptylpropiolic  acid  \_&a -decinoic  acid ]  melts  at  6 — 10°,  boils  at 
164 — 168°  under  20  mm.  pressure,  and  has  a  sp.  gr.  0"9408  at  17°  ; 
the  methyl  ester  boils  at  133 — 135°  under  21  mm.  pressure  and  has  a 
sp.  gr.  0"9263  at  0°;  the  ethyl  ester  boils  at  143 — 146°  under  21  mm. 
pressure  and  has  a  sp.  gr.  0'9168  at  0°. 

Nonylpropiolic  acid  \_i\a-undecinoic  acid ]  melts  at  30°;  its  methyl 
ester  boils  at  68 — 72°  under  31  mm.  pressure  and  has  a  sp.  gr.  0-9158 
at  0°;  the  ethyl  ester  boils  at  170 — 174°  under  25  mm.  pressure  and 
has  a  sp.  gr.  0-908  at  0°. 

The  following  acids,  which  have  both  an  acetylene  and  an  ethylene 
linking,  have  been  prepared.  &-Hfethyl-&y-pentene-A.a-inoic  acid , 
CMe2:CH-C:C*C02H, 

is  prepared  from  the  ketone,  CMeoICH’COMe,  and  melts  at  98°. 
£•  Methyl- &e-octene-&a-inoic  acid,  CMe2ICH,CH2*0H2,C:C*C02H,  is  pre¬ 
pared  from  the  natural  methylheptenone  and  boils  at  157 — 159° 
under  20  mm.  pressure  and  at  160 — 164°  under  24  mm.  pressure,  and 
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has  a  sp.  gr.  0'9906  at  0°;  the  methyl  ester  boils  at  114 — 425°  under 
22  nun,  pressure. 

When  distilled  under  the  ordinary  pressure,  all  these  acids  decompose 
into  carbon  dioxide  and  the  acetylenic  hydrocarbon ;  on  reduction 
with  sodium  and  absolute  alcohol,  the  corresponding  saturated  fatty 
acid  is  obtained ;  thus  a  new  heptoic  acid,  trimethylbutyric  acid 
\y-methylvaleric  acid],  CMe3,CH2,0H2,C02H,  is  prepared  from  tri- 
methyltetrolic  acid  ;  it  melts  at  -  l°to  +  3°,  distils  at  211 — 214°(corr.) 
under  the  ordinary  pressure,  and  has  a  sp.  gr.  0914  at  20°;  its  amide 
melts  at  140—141°.  K.  J.  P.  0. 

Action  of  Carbamide  on  Pyruvic  Acid.  II.  Dipyruvyl 
Triureide.  Louis  J.  Simon  ( Compt .  rend.,  1903,  136,  506—508. 
Compare  Abstr.,  1902,  i,  15). — Homoallantoic  acid,  or  homoallantoin, 
dissolves  in  hydrochloric  acid  with  production  of  dipyruvylbriureide ; 
a  better  yield  is,  however,  obtained  by  dissolving  carbamide  in  con¬ 
centrated  hydrochloric  acid  and  adding  pyruvic  acid.  It  forms  white 
needles  of  the  composition  C9H1205N6,2H20,  which  are  sparingly 
soluble  in  water  and  insoluble  in  organic  solvents.  When  rapidly 
heated,  it  decomposes  at  350°  \  at  120 — 130°,  it  loses  its  water  of 
crystallisation,  and  at  200°  it  undergoes  no  change.  It  dissolves  in 
concentrated  hydrochloric  acid  without  alteration,  but  after  some  time 
hydrolysis  takes  place.  It  can  be  crystallised  from  water,  but  pro¬ 
longed  boiling  causes  decomposition  into  homoallantoin  and  a  more 
condensed  ureide.  It  is  easily  soluble  in  solutions  of  alkalis,  and  in 
these  is  more  stable  than  in  acid  solution  ;  on  prolonged  boiling, 
however,  decomposition  takes  place,  just  as  in  aqueous  solution.  With 
silver  nitrate  solution,  it  precipitates  a  silver  compound  of  the  formula 
C9H1205N6,Ag20,3H20,  which  is  insoluble  in  water,  unaffected  by  the 
action  of  light,  and  serves  to  distinguish  between  dipyruvyltriureide 
and  homoallantoic  acid  and  homoallantoin,  which  are  not  precipitable 
by  silver  salts.  J.  McC. 

New  Researches  with  Camphocarboxylic  Acid.  Julius  W. 
Bruhl  ( Ber .,  1903,  36,  668 — 673.  Compare  this  vol.,  j,  4  and  64). — 
The  old  method  of  making  camphocarboxylic  acid  by  means  of  sodium 
is  superior  to  the  magnesium  method  proposed  by  Zelinsky  (this  vol,, 
i,  229),  as  the  yield  is  almost  theoretical  and  the  only  by-product  is 
borneol ;  the  magnesium  method  gives  only  a  50  per  cent,  yield,  and 
yields  camphoi',  borneol,  and  other  by-products,  whilst  the  use  of 
bromocamphor  involves  an  additional  process. 

The  coloration  produced  by  the  interaction  of  camphocarboxylic  acid 
and  ferric  chloride  depends  largely  on  the  conditions ;  a  methyl- 
alcoholic  solution  of  the  acid  gives  a  transient  blue  with  a  single  drop 
of  aqueous  ferric  chloride,  and  a  transient  green  with  an  excess  of  the 
chloride  ;  if,  however,  a  solution  of  ferric  chloride  in  methyl  alcohol 
is  used,  the  colours  last  several  hours ;  ethvl-alcoholic  solutions  give 
similar,  but  less  stable,  tints ;  the  colour  of  the  alcoholic  solutions  is 
at  once  destroyed  by  adding  water.  Solutions  of  the  methyl  ester  in 
methyl  or  ethyl  alcohol  give,  with  alcoholic  ferric  chloride,  blue 
solutions,  which  are  not  decolorised  by  diluting  with  water  \  the  methyl- 


ORGANIC  CHEMISTRY. 


315 


alcoholic  solutions,  can  be  boiled  aftei’  diluting,  but  the  dilutedethyl-aloo- 
holic  solution  is  decolorised  by  boiling.  All  the  blue  alcoholic  solutions 
give  a  transient  red  with  sodium  acetate.  Solutions  in  benzene  of  the 
acid  or  esters  give  no  colour  with  a  solution  of  ferric  chloride  in 
benzene,  but  if  the  methyl  ester  be  converted  first  into  the  enolic 
sodium  salt  the  solution  in  benzene  gives,  with  a  solution  of  ferric 
chloride  in  benzene,  a  blue-violet  solution,  which,  on  evaporation,  leaves 
a  black,  powdery  ferric  salt,  which  is  soluble  with  a  blue  colour  in 
light  petroleum,  ether,  or  alcohol,  and  also  yields  a  stable  blue 
solution  in  water.  T.  M.  L. 

a/3  Dimethylglutaric  Acids.  Edmond  E.  Blaise  ( Compt .  rend., 
1903,  136,  243 — 244). — The  new  dimethylglutaric  acid  obtained  from 
ethyl  bromopivalate  (Abstr.,  1902,  i,  530)  was  possibly  an  a/I-dimethyl- 
glutaric  acid ;  accordingly,  the  synthesis  of  the  two  stereoisomeric 
ajS-dimethylglutaric  acids,  from  ethyl  sodiocyanoacetate  and  ethyl 
tiglate  and  ethyl  angelate  respectively,  has  been  attempted.  The 
condensation  of  ethyl  tiglate  and  cyanoacetate  was  carried  out  above 
the  ordinary  temperature,  and  led  to  the  formation  of  an  ester, 
C02Et*[CHMe]2*CH(CN)‘C02Et,  which  boils  at  172°  under  17  mm. 
pressure.  On  hydrolysis,  an  acid  is  formed  which  loses  carbon  dioxide 
when  heated  at  145°,  and  does  not  yield  an  anhydride.  In  order  to 
purify  the  dibasic  acid  thus  obtained,  it  was  converted  into  its  ethyl 
ester,  which  boils  at  138°  under  24  mm.  pressure ;  hydrolysis  of  the 
ester  gave  an  a/3 -dimethylglutaric  acid,  which  melted  at  82 — 88°  and 
was  converted  immediately  by  acetyl  chloride  into  an  anhydride 
boiling  at  273 — 276°.  The  anilino-  icid,  prepared  by  treating  the 
anhydride  with  aniline,  melts  at  147°,  and  the  p-iofoncfmo-acid  at 
117 — 1183  (compare  Thorpe  and  Young,  Trans.,  1903,  83,  357). 

The  condensation  of  ethyl  angelate  and  cyanoacetate  was  effected  in 
the  cold  in  order  to  avoid  the  possibility  of  an  isomeric  change ;  the 
cyano-e ster  thus  prepared  boiled  at  176°  under  25  mm.  pressure,  and 
yields  the  same  a/3-dimethylglutaric  acid  (m.p.  82 — 83°)  as  was  obtained 
from  ethyl  tiglate.  The  dimethylglutaric  acid  obtained  from  ethyl 
bromopivalate,  which  melts  at  74 — 75°,  is,  therefore,  not  identical  with 
the  a/8-dimethylglutaric  acid,  here  described.  K.  J.  P.  0. 

Preparation  of  some  Compounds  of  a- Me thyl- S-wopropy  1  - 
adipic  Acid.  Camille  Martine  {Compt.  rend.,  1903,  136, 

458 — 459.  Compare  Abstr.,  1902,  i,  629). — The  dimethyl  and  diethyl 
esters  of  a-methyl-S-^sopropyladipic  acid  ( loc .  cit.)  were  obtained  from 
the  acid  and  alcohol  by  means  of  hydrogen  chloride.  The  dimethyl 
ester  boils  at  143 — 144°  under  22  mm.  pressure  or  with  decomposition 
at  251°  under  the  ordinary  pressure.  The  diethyl  ester  boils  at  158° 
under  19  mm.  pressure.  Equal  quantities  of  the  acid  and  phosphorus 
trichloride,  when  heated  on  the  water-bath,  give  a-methyl-S-isopropyl- 
adipyl  chloride,  C8H16(C0C1)2,  as  an  oil  which  distils  at  247 — 248° 
under  25  mm.  pressure.  This  chloride  is  not  very  stable  and  on  keep¬ 
ing  becomes  brown.  a-Methyl-8-isopropyladipyldiamide,  CsH16(CO‘!NH2)2, 
is  formed  when  ammonia  is  passed  into  a  dry  benzene  solution  of  the 
chloride  ;  it  crystallises  in  white  needles,  which  are  insoluble  in  ether 
but  soluble  in  hot  alcohol,  and  melts  at  242°.  When  the  acid  is 
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heated  with  aniline,  no  anilide  is  formed,  but  when  the  acid  chloride  is 
added  to  an  excess  of  aniline  dissolved  in  benzene,  a-methyl-B- 
i&opropyladipyldianilide,  CgH16(CO*NHPh)2,  is  formed.  It  is  insoluble 
in  ether,  but  soluble  in  hot  alcohol,  and  melts  at  231°.  The  corre¬ 
sponding  dip toluidide  melts  at  229°.  J.  McC. 

Migration  of  the  Methyl  Group  under  the  Influence  of 
Hydriodic  Acid.  Edmond  E.  Blaise  ( Compt .  rend.,  1903,  136, 
381 — 383). — Ethyl  glutaconate  was  converted  by  Henrich  (Abstr., 
1899,  i,  794)  into  a  dimethylglutaconic  acid  melting  at  123 — 133°, 
which  he  has  recently  reduced  by  hydriodic  acid  to  a  dimethylglutaric 
acid  (m.  p.  106 — 107°;  Abstr.,  1902,  i,  422).  As  has  been  shown, 
the  reaction  in  which  the  dimethylglutaconic  acid  is  formed  by 
Henrich’s  method  is  very  complex  ;  at  low  temperatures,  however,  ethyl 
dimethylglutaconate  is  readily  obtained,  and  boils  at  131°  under  14  mm. 
pressure.  From  this  ester,  the  pure  dimethylglutaconic  acid  can  be 
prepared;  it. melts  at  134 — 135°.  The  anhydride  is  a  liquid  and 
reacts  with  aniline  yielding  an  anilino- acid  melting  at  162°,  and  at 
the  same  time  a  neutral  substance  containing  nitrogen,  which  melts  at 
190 — 191°.  As  the  dimethylglutaconic  acid  gives,  on  oxidation  by 
permanganate,  oxalic  and  dimethylmalonic  acids,  it  is  probably 
represented  by  the  formula  C02H*CMe2*CHlCH‘C02H  ;  whether  it 
is  identical  with  the  acid  obtained  by  Perkin  (Proc.,  1902,  18,  214), 
is  not  certain,  but  it  is  quite  different  from  the  symmetrical  dimethyl¬ 
glutaconic  acid  (m.  p.  145 — 146°). 

On  reducing  the  dimethylglutaconic  acid  here  described  with 
hydriodic  acid  and  red  phosphorus,  aVay-dimethylglutaric  acid  is 
produced  and  purified  by  conversion  into  the  anhydride,  which  forms 
crystals  melting  at  93°  and  boiling  at  265 — 272°  ;  the  pure  acid  melts 
at  126 — 127°.  Henrich’s  dimethylglutaric  acid  (m.  p.  106 — 107°  ;  loc. 
cit.)  is  a  mixture  of  the  cis-  and  iraws-acids. 

It  is  demonstrated,  therefore,  that  in  the  treatment  with  hydriodic 
acid  and  phosphorus  a  methyl  group  has  wandered  from  the  a-  to  the 
•y-position.  K.  J.  P.  O. 

Lichesteric  Acid  [Lichenostearic  Acid].  Richard  Bohme 
{Arch.  Pharm.,  1903,  241,  1 — 22.  Compare  Sinnhold,  Abstr.,  1899, 
i,  13  ;  Hesse,  Abstr.,  1898,  i,  534  ;  1901,  i,  87). — The  paper  incorpor¬ 
ates  some  unpublished  results  by  Pedersen.  Lichesteric  acid  {licheno¬ 
stearic  acid),  Cl9H3204,  was  prepared  from  Iceland  moss  in  yield 
varying  from  0425  to  0'27  per  cent.  ;  it  melts  at  124 — 125°  and  has 
[a]D  +29‘3°  in  0'9  per  cent.,  +29*0°  in  1*7  per  cent.,  solution  at  15°. 
When  prepared  according  to  Hesse’s  method,  potassium  hydrogen 
carbonate  being  used  in  isolating  it,  it  melts  at  113 — 115°,  and  its  am¬ 
monium  salt  will  not  crystallise ;  probably  this  is  the  same  acid  in  an 
impure  state,  and  not  a  new  substance. 

When  the  acid  is  distilled  under  40  mm.  pressure,  it  loses  carbon 
dioxide  and  leaves  a  substance,  ClgH3202,  melting  at  42°.  This  appears 
to  be  a  lactone,  for  it  is  neutral  in  character,  but  dissolves  slowly  when 
it  is  boiled  with  10  per  cent,  aqueous  potassium  hydroxide,  and  from 
the  solution  sulphuric  acid  precipitates  a  substance  having  the  composi¬ 
tion  C18H3403,  and  the  character  of  an  acid  ;  presumably  it  is  a 
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hydroxy-acid ,  C^H^’CHfOH^CH^CH^COgH.  This  acid  melts  at 
82 — 84°  and  appears  identical  with  the  lichesterylic  acid  obtained  by 
Sinn  hold  by  boiling  lichesteric  (lichenostearic)  acid  with  aqueous 
potassium,  hydroxide  ;  it  is  also  formed  when  aqueous  barium  hydr¬ 
oxide  or  sodium  carbonate  is  used  instead  of  potassium  hydroxide,  and 
again  when  the  lactone  mentioned  above  is  fused  with  potassium  hydr¬ 
oxide.  Probably  Hesse’s  lichestrone  was  this  substance,  and  his  liche¬ 
sterylic  acid  the  same  substance  in  an  impure  state. 

Lichesterylic  acid,  although  containing  a  hydroxyl  group,  does  not 
form  an  acetyl  derivative  when  it  is  heated  with  acetic  anhydride  at 
100°;  the  product  is  an  oil  from  which  a  few  crystals  melting  at 
55 — 57°  separate,  and  is  apparently  an  anhydride  ;  the  same  substance 
is  formed  together  with  diphenylcarbamide  on  heating  the  acid  with 
phenylcarbimide  in  benzene  solution  at  100°.  The  acid  is  not  changed 
either  by  treatment  with  sulphuric  acid,  or  by  heating  at  200°  under 
40  mm.  pressure. 

When  lichesteric  (lichenostearic)  acid  is  heated  with  hydriodic 
acid  and  red  phosphorus  at  200°,  carbon  dioxide  is  evolved,  and  if  the 
oily  product  is  boiled  with  zinc  dust  and  glacial  acetic  acid,  a  saturated 
hydrocarbon,  probably  C18H38,  is  obtained  together  with  an  iso  stearic 
acid,  C^H^'COgH.  This  is  the  third  isomeride  discovered,  and  is  dis¬ 
tinguished  as  A;  it  melts  at  49‘5 — 50 '5°  and  boils  at  about  200°  under 
25  mm.  pressure,  and  can  be  distilled  under  the  ordinary  pressure.  The 
crystalline  sodium  salt  and  the  amorphous  silver  and  barium  salts  were 
analysed  ;  also  the  acid  chloride,  which  melts  at  50°,  and  the  ethyl  ester , 
which  was  prepared  from  the  chloride. 

The  compounds  in  question  have  no  unsaturated  character,  and  so  it 
is  probable  either  that  their  formulse  should  contain  C14H29  instead  of 
CuH2lr,  or  that  they  are  cyclic  compounds.  C.  F.  B. 

Condensation  of  Acetone  with  Ethyl  Succinate.  Robebt 
Stolle  ( J .  pr.  Chem.,  1903,  [ii],  67,  197 — 199). — The  ester, 

'  .CMe„-CH-CO„Et 

°<CO— —CIOMeJ  ’ 

is  obtained  as  a  by-product  in  the  preparation  of  ethyl  teraconate  by 
a  modification  of  Stobbe’s  process  (Abstr.,  1894,  i,  15).  It  crys¬ 
tallises  from  aqueous  alcohol  in  glistening,  six-sided  scales,  melts 
at  75°,  boils  at  165°  under  12  mm.  pressure,  is  easily  soluble  in  alcohol 
or  ether,  and,  on  hydrolysis  with  alcoholic  potassium  hydroxide,  yields 
the  potassium  salt,  C02K*C(lCMe2)’C(ICMe2)‘C02K,  which  crystallises 
in  glistening  scales,  and,  with  silver  nitrate,  forms  the  silver  salt, 
C10Hi2O4A.g2.  The  acid  melts  and  evolves  gas  at  231°,  is  easily 
soluble  in  alcohol  or  ether,  cannot  be  reduced  by  sodium  amalgam  or 
sodium  and  alcohol  to  dhsopropylsuccinic  acid,  and,  on  esterification, 
yields  an  ethyl  hydrogen  salt,  which  crystallises  in  leaflets  and  melts  at 
49°. 

On  esterification  of  teraconic  acid,  ethyl  hydrogen  teraconate, 
CMe2:C(C02H)-0H2-C02Et, 

is  obtained  which  crystallises  in  delicate,  colourless  needles,  melts  at 
118 — 120°,  and  is  hydrolysed  to  teraconic  acid  on  prolonged  boiling 
with  water.  G.  Y. 
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Isolation  of  Deoxycholic  and  Cholic  Acids  from  Fresh  Ox  Bile 
and  Oxidation  Products  of  the  Acids.  Fritz  Pregl  (Monatsh., 
1 903, 24, 19 — 66). — The  mother  liquors  obtained  during  the  preparation 
of  cholic  acid  (compare  Lassar  Cohn,  Abstr.,  1892,  741  ;  and  1899,  i, 
552;  and  Mylius,  Abstr.,  1886,  490,  952;  1887,  606,  982;  1888, 
508;  and  Yahlen,  Abstr.,  1896,  453)  give,  on  treatment  with  alcohol 
containing  ether,  an  abundant  crystalline  precipitate  of  deoxycholic  acid, 
C24H40O4.  This,  when  pure,  melts  at  172 — 173°;  when  crystallised 
from  alcohol  containing  ether,  it  contains  a  molecule  of  ether  and 
melts  at  153 — 155°;  from  acetic  acid,  it  crystallises  with  a  molecule 
of  this  acid  and  melts  at  144 — 145°.  When  oxidised  with  chromic  acid 
in  the  cold,  dihydrocholeic  acid  is  formed  ;  whilst  at  higher  tempera¬ 
tures,  or  by  use  of  permanganate  or  nitric  acid,  cholanic  acid,  C24H3607, 
melting  at  294 — 295°,  is  produced.  Deoxycholic  acid  thus  gives  the 
same  products  when  oxidised  as  Latschinoff’s  choleic  acid  (compare 
Abstr.,  1887,  682,  683),  and  they  are  probably  identical. 

A  simple  method  is  described  for  preparing  pure  cholic  acid  from 
fresh  ox  bile  and  isolating  this  acid  and  deoxycholic  acid  from  the 
mother  liquors;  by  this  means,  it  has  been  proved  that  there  is  at 
least  10  per  cent,  of  deoxycholic  acid  in  the  so-called  crude  cholic 
acid.  The  normally  insoluble  barium  salt  of  deoxycholic  acid  is 
kept  in  solution  by  barium  cholate ;  this  explains  why  barium 
chloride  causes  no  precipitation  from  the  crude  mother  liquors. 
Carboxyl  estimations  in  the  various  fractions  obtained  have  proved 
that  below  10  per  cent.  C02H  no  crystallisation  takes  place,  and  thus 
the  other  substances  present  are  probably  not  of  an  acid  nature. 

Bilianic  acid,  C24H3408,  melting  at  274 — 275°,  is  obtained  on 
oxidising  pure  cholic  acid  with  permanganate,  together  with  cholanic 
acid  from  the  crude  cholic  acid.  With  phosphorus  pentachloride, 
it  forms  a  crystalline  compound,  dichloromonodeoxybilianic  acid , 
melting  at  249 — 250°. 

From  cholic  acid,  both  bilianic  acid,  melting  at  274 — 275°,  and 
isobilianic  acid,  melting  at  244 — 245°,  are  formed  on  oxidation. 
These  differ  in  optical  rotation  and  give  different  barium  salts,  but 
form  apparently  identical  compounds  with  phenylhydrazine  and 
hydroxy  lamine. 

Cilianic  acid,  obtained  by  oxidation  of  bilianic  acid,  is  shown  to 
have  the  formula  C20H28O8,  and  not  that  given  to  it  by  Lassar  Cohn 
(loc.  cit.).  In  agreement  with  this,  its  trimethyl-ester  has  the  com¬ 
position  C20H25O8Me3  and  melts  at  127 — 127 '5°. 

Cholic  acid,  on  oxidation  with  permanganate,  yields  oxalic  acid, 
and  not  phthalic  acid  as  alleged  by  Senkowski  (Abstr.,  1896,  453). 

E.  F.  A. 


A  New  Synthesis  effected  by  means  of  Molecules  contain¬ 
ing  a  Methylene  Group  attached  to  Two  Negative  Radicles. 
Action  of  Epichlorohydrin  on  the  Sodium  Derivative  of 
Acetonedicarboxylic  Esters.  II.  Albin  Haller  and  F.  March 
( Compt .  rend.,  1903,  136,  434 — 436.  Compare  Abstr.,  1901,  i,  538). 
— Epichlorohydrin  acts  on  the  sodium  derivative  of  ethyl  acetone- 
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dicarboxylate  in  the  same  way  as  on  the  sodium  derivatives  of  benzoyl 
acetic  esters.  The  reaction  is  represented  by  the  equation  : 

C02Et-CH2-C0-CHNa-C02Et  +  V~>CH-CH2C1  = 

C02Et-CH2-C0*CH<^“g>CH2Cl  +  EtONa. 

The  ethyl  ester  of  the  keto-lactonic  acid  was  isolated  in  the  form  of  its 
copper  derivative,  Cu(C10H12O6C1)2,  which  meltsat224 — 225°,  is  insoluble 
in  water,  ether,  or  chloroform,  but  soluble  in  hot  alcohol,  and  when 
decomposed  with  sulphuric  acid  and  extracted  with  ether,  yields  the  ethyl 
ester  as  a  yellow  oil  which  decomposes  on  heating.  With  semicarbazide 
hydrochloride  in  the  presence  of  sodium  acetate,  it  gives  the  semicarb- 
azone,  CnH1605N3Cl,  which  forms  white  crystals,  melts  at  118 — 119°, 
and  is  insoluble  in  water,  but  easily  soluble  in  hot  alcohol  or  ether. 

The  same  synthesis  has  been  carried  out  with  methyl  acetonedi- 
carboxylate  and  the  copper  derivative,  Cu(C9H10O5C1)2,  obtained.  This 
gave  the  methyl  ester  of  the  keto-lactonic  acid,  from  which  a  semicarb- 
cizone,  melting  at  132 — 133°,  was  isolated.  J.  McC. 

Esters  of  so-called  Dinitrotartaric  Acid.  Paul  Walden  (Ber., 
1903,  36,  778 — 780.  Compare  Henry,  Ber.,  1870,  3,  532  ;  Ann.  Chim. 
phys.,  1873,  [iv],  28,  428 ;  Walden,  this  vol.,  i,  148 ;  Erankland, 
Heathcote,  and  Hartle,  Trans.,  1903,  83,  154). — The  ester  melting  at 
45 — 46°  and  first  described  by  Henry  as  ethyl  dinitrotartrate  and 
then  as  ethyl  nitrotartronate  is  in  reality  ethyl  mononitrotartrate. 
All  the  compounds  previously  described  by  the  author  as  esters  of 
dinitrotartaric  acids  are  really  esters  of  the  mononitro-acid. 

J.  J.  S. 

a-  and  /?-2-Amino-<7-glucoheptonic  AcidB.  Carl  Neuberg  and 
Hans  Wolff  (Ber.,  1903,  36,  618 — 620). — In  the  preparation  of  a  new 
a-hydroxy-/?  aminoheptonic  acid  by  the  addition  of  hydrogen  cyanide 
to  glucosamine  (chitosamine),  two  stereoisomeric  acids  should  have 
been  formed  (this  vol.,  i,  74),  whereas  only  one,  the  a-acid,  was  isolated. 
In  order  to  obtain  the  new  /3-acid,  the  product  of  the  action  of 
ammonium  cyanide  on  glucosamine  hydrochloride  was  evaporated 
under  reduced  pressure,  the  residue  taken  up  in  water,  and  again 
evaporated,  in  which  process  the  cyanohydrin  is  hydrolysed.  The 
acids  are  now  converted  into  copper  salts,  which  are  separated  by 
water,  in  which  the  salt  of  the  a-acid  is  easily  soluble.  The  copper 
salt  of  (3-amino-d-glucoheptonic  acid, 

0H-CH2-LCH(0H)]4-CH(NH2)-CH(0H)-C02H, 
crystallises  in  long,  bluish-green  prisms,  from  which  the  acid  can 
be  prepared  by  treatment  with  hydrogen  sulphide  ;  the  acid  could  not 
be  obtained  crystalline,  and  does  not  yield  any  crystalline  deriva¬ 
tives  except  the  copper  salt ;  in  a  five  per  cent,  aqueous  solution, 
[a]D=  1°34' ;  when  warmed  with  baryta  water  or  with  lead  oxide, 
ammonia  is  evolved.  The  a-acid,  which  can  be  obtained  from  the 
soluble  copper  salt,  shows  no  rotation  in  a  five  per  cent,  aqueous 
solution  j  it  has  a  much  sweeter  taste  than  the  yS-acid.  Iv.  J.  P.  O. 
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Action  of  Water  on  the  Bromides  and  Chlorides  of  Olefines. 
Wilhelm  Froebe  and  Armin  Hochstetter  ( Monatsh .,  1902,  23, 
1075 — 1092). — The  following  products  have  been  obtained  by  boiling 
olefine  bromides  and  chlorides  with  water. 

Methyl  isopropyl  ketone  and  a  glycol  or  mixture  of  glycols  boiling 
at  190 — 200°  were  obtained  from  amylene  dibromide  (which  boils  at 
73°  under  17'5  mm.  pressure)  and  from  amylene  dichloride  (which  boils 
at  45 — 50°  under  15  mm.  pressure)  (compare  Niederist,  Annalen,  1879, 
196,  360). 

Methyl  isopropyl  ketone,  isoamylene  a/3-glycol,  and,  as  principal  pro¬ 
duct,  y-methylbutinene  are  obtained  from  iso  amylene  a/3- dichloride  and 
afi-dibromide.  This  bromide,  which  boils  at  68‘5 — 69°  under  15  mm. 
pressure,  is  formed  along  with  smaller  quantities  of  a  bromoamylene, 
boiling  at  33 — 34°  under  15  mm.  pressure,  and  higher  substitution 
products  by  the  action  of  bromine  at  —  20°  on  y-methylbutylene 
(Wischnegradsky,  Annalen ,  1878,  190,  353). 

Methyl  isopropyl  ketone  is  obtained  from  /3-methylbutylene  /3y-di- 
bromide,  and  dichloride  ;  valeraldehyde  could  not  be  detected  amongst 
the  products. 

Methyl  propyl  ketone  or  diethyl  ketone  and  amylene  /3y-glycol  are 
obtained  from  amylene  (3y-dibromide,  which  boils  at  74°  under  17  mm. 
pressure,  and  /3y -dichloride,  which  boils  at  50 — 51°  under  20  mm. 
pressure  and  is  obtained  by  the  action  of  chlorine  on  the  amylene 
at  -17°. 

y-Amylene  oxide  is  obtained  from  amylene-aS-dibromide  and 
a8-dicbloride. 

Amylene  aS-dichloride  boils  at  58 — 60°  under  15  mm.  pressure,  and 
is  obtained  by  heating  y-amylene  oxide  with  concentrated  hydrochloric 
acid  at  60°. 

8-Hexylene  oxide  and  8-hexylene  glycol  are  obtained  from  S-hexylene 
dibromide,  which  boils  at  115 — 116°  under  20  mm.  pressure. 

The  chlorides  undergo  the  reaction  with  water  much  more  slowly 
than  do  the  bromides.  G.  Y. 

The  Ketonic  Nature  of  Diacetonehydroxylamine  and  its 
Oxidation  to  Nitroisopropylacetone.  Carl  D.  Harries  and  Ugo 
Ferrari  (JBer.,  1903,  36,  656 — 659). — Diacetonehydroxylamine 

(Abstr.,  1898,  i,  568)  reacts  with  an  acetic  acid  solution  of  phenyl- 
hydrazine  yielding  a  phenylhydrazone,  OH,NH*CMe2*CH2*CMeIN2HPb, 
which  crystallises  from  benzene  in  colourless  plates  melting  at  120° 
and  practically  insoluble  in  alkalis.  When  oxidised  by  Harries  and 
Roeder’s  method  (Her.,  1899,  32,  3365),  the  hydroxylamine  derivative 
is  converted  into  ter.-nitroisopropylacetone,  N02*CMe2*CH2*C0Me. 
This  is  a  heavy,  pale-yellow  oil  distilling  at  118 — 119°  under  17  mm 
pressure  and  having  an  odour  of  bitter  almonds ;  it  is  insoluble  in 
alkalis,  but  yields  a  phenylhydrazone  melting  at  97°.  When  reduced, 
the  nitro-compound  is  converted  into  the  original  hydroxylamino- 
derirative. 

Triacetonedihydroxylamine-phenylhydrazone, 

N2HPh:C(CH2-CMe2-NH*OH)2, 

forms  a  micro-crystalline  powder  melting  at  152°.  J.  J.  S. 
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Products  of  Degradation  of  Starch  containing  Sugar, 
formed  in  the  Hydrolysis  by  means  of  Oxalic  Acid,  with 
Special  Reference  to  Lintner’s  ifoMaltose.  Heinrich  Dierssen 
(Zeit.  angew.  Ghem.,  1903,  16,  122 — 134). — The  products  of  the 
hydrolysis  of  starch  by  means  of  oxalic  acid  have  been  carefully 
studied  in  order  to  determine  accurately  the  characters  of  the 
disaccharide  (fsomaltose)  which  is  always  formed.  The  method  of 
work  was  in  the  main  identical  with  that  devised  by  Lintner  and 
Dull  (Abstr.,  1893,  i,  5;  1894,  i,  5;  and  1895,  i,  409,  491);  the 
fsomaltose  was  isolated  by  a  long  series  of  crystallisations  from 
definite  concentrations  of  ethyl  alcohol  instead  of  the  mixture  of 
methyl  and  ethyl  alcohols  used  by  Lintner  and  Dull.  It  has  been 
thus  ascertained  that  besides  dextrose  and  a  disaccharide,  leevulose 
is  formed ;  the  latter  has  not  previously  been  isolated  from  the 
products  of  the  hydrolysis  of  starch  by  oxalic  acid.  Maltose  was 
not  found.  The  disaccharide  agrees  very  closely  with  Lintner’s 
isomaltose ;  it  is  a  thick  syrup  having  [a]D  +140°  and  a  reducing 
power  equal  to  83  per  cent,  of  that  of  maltose ;  in  ten  per  cent,  aqueous 
solution,  the  sp.  gr.  is  L0399,  somewhat  higher,  therefore,  than  that 
of  maltose,  which  is  L0390  under  the  same  conditions.  The  osazone 
formed  easily  soluble,  crystalline  aggregates  melting  at  150 — 153°,  and 
has  [a]D  +50 — 55°;  Lintner  did  not  determine  the  rotation  of  his 
isomaltose  ;  Fischer’s  isomaltose  has  [a]D  —20°.  The  isomaltose  hex e 
described  differs  from  Lintnei’s  in  that  diastase  does  not  convert  it  into 
maltose.  The  author’s  experiments  demonstrate  that  dextrose  very 
readily  forms  compounds  with  more  complex  saccharides ;  thus  iso¬ 
maltose  separates  with  the  dextrose  from  solutions  of  the  latter. 

The  yeast,  iSaccharomyces  marxianus,  is  unable  to  ferment  iso- 
maltose.  K.  J.  P.  0. 


Optically  Active  Forms  of  sec.-Butylamine.  L.  G.  Thome 
(Ber.,  1903,  36,  582 — 584). — When  the  cZ-tartrate,  prepared  from 
inactive  sec.-butylamine,  NHg’CHMeEt,  is  crystallised  from  water 
and  the  first  fraction  recrystallised,  well-formed  prisms  of  the  d -tartrate, 
C4HnN,C4H60G,H20,  of  the  (Z-base  separate  ;  the  pure  d -base  obtained 
therefrom  boils  at  63°,  has  a  sp.  gr.  0’724  at  20°/4°,  and  [a]D  +7  44  at 
20°.  From  the  mother  liquors  of  the  above  salt,  the  corresponding 
base  is  liberated  and  converted  into  the  Z-tartrate  ;  the  pure  1  -base 
isolated  in  this  way  has  the  same  boiling  point  and  sp.  gr.  as  the 
cZ-form  and  has  [a]D  —  7 ‘40°.  d-sec. -Butylamim  hydrochloride  crystal¬ 
lises  from  water  or  alcohol  in  long  needles  and  has  [ajy,  —  1'13°;  1-sec. - 
butylamine  hydrochloride  has  [a]D  +1T20. 

Gadamer’s  cZ-butvlamine  (Abstr.,  1901,  i,  582),  obtained  from  oil  of 
Cochlearia,  having  [a]D  +6'42°,  and  giving  a  hydrochloride  with 
[a]D  —  2,05°,  was  obviously  contaminated  with  a  leevorotatory  substance. 

d-sec  -Butylthiocarbimide,  prepared  by  Hofmann’s  method,  boils  at 
159°,  has  a  sp.  gr.  0  943  at  20°/4°,  and  [a]D  +  6L88  at  20° ;  1-sec  .-butyl¬ 
thiocarbimide  boils  at  159°,  has  a  sp.  gr.  0-942  at  20°/4°,  and  has 
[a]D-  61-80°.  W.  A.  D. 
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Oxidation  of  Aliphatic  Amines  of  the  Type  :C*NH2.  Eugen 
Bamberger  and  Richard  Seligman  ( Ber .,  1903,  36,  685 — 700). — 
Like  the  aromatic  amines,  the  primary  aliphatic  amines  containing 
tertiary  alkyl  groups  can  be  oxidised  in  accordance  with  the  scheme 
R*NH2  —  R-NH-OH  —  R-NO  —  R-N02. 

£e?*.-Butylamine,  CMe3*NH2,  the  simplest  primary  amine  containing 
a  tertiary  alkyl  group,  when  oxidised  by  a  cold  neutral  solution  of  Caro’s 
persulphuric  acid,  gave  a  mixture  of  the  three  oxidation  products,  ter.- 
Butylhydroxylamine,  CMe3*NH*OH,  was  not  isolated,  but  its  presence 
was  proved  by  the  reduction  of  Fehling’s  solution,  by  its  oxidation  with 
Caro’s  solution  to  blue  nitrosobutane,  and  by  the  formation,  when  mixed 
with  benzenediazonium  chloride,  of  a  yellow,  crystalline  precipitate  of 
the  azohydroxyamide,  CMe3*N(OH),N2Ph,  which  gave  a  permanent, 
deep  indigo-blue  colour  with  dilute  ferric  chloride,  ter  .-Nitrosobutane, 
CMe3‘NO,  prepared  by  oxidising  during  six  minutes  only  single  grams 
of  the  amine  and  at  once  separating  and  drying  the  blue  ethereal 
solution,  is  so  exceedingly  volatile  that  it  distils  completely  with  the 
ether,  leaving  behind  a  residue  which  consists  mainly  of  nitrobutane ; 
the  yield  of  the  nitroso-compound  is  very  small  and  the  greater  part 
of  the  amine  can  be  recovered  unchanged.  Although  its  ethereal 
solution  is  deep  blue  in  colour,  the  nitroso-compound  is  left  behind  in 
white,  silky  needles  when  the  ether  is  removed  by  a  current  of  air, 
the  complete  evaporation  of  the  solvent  being  indicated  by  the  abrupt 
disappearance  of  the  blue  colour  from  the  residue.  Freshly  prepared 
solutions  in  benzene  of  the  nitrosobutane  are  colourless  and  have  a 
molecular  weight  (by  the  cryoscopic  method)  very  little  below  that 
required  for  a  double  molecule  (after  1  minute,  obs.,  1 66*3  ;  calc.,  174), 
but  as  the  blue  colour  develops  the  molecular  weight  falls,  becoming 
steady  after  about  four  hours,  when  the  colour  has  fully  developed,  at 
a  value  but  little  above  that  required  for  a  single  molecule  (after  226 
minutes,  obs.,  95 '2  ;  calc.,  87) ;  a  complete  curve  is  given  showing  the 
change  of  mol.  wt.  with  time.  The  depolymerisation  is  brought  about 
immediately  if  the  solution  is  warmed,  but  is  very  much  retarded  by 
exposing  the  solution  to  sunlight.  In  a  sealed  tube,  the  nitroso- 
compound  melts  at  76 — 76 ‘5°,  and  at  80 — 82°  distils  to  the  upper  part 
of  the  tube  to  blue  drops,  which  quickly  solidify  to  colourless,  glisten¬ 
ing  prisms;  in  an  open  tube,  it  sublimes  without  melting  at  76°;  this 
behaviour  is  similar  to  that  of  nitrosobenzene,  which  sublimes  without 
melting  when  heated  under  10  mm.  pressure.  Nitrosobutane  has  no 
pungent  smell,  but  a  pleasant,  camphor-like  odour.  It  is  soon  decom¬ 
posed,  especially  when  in  the  blue  monomolecular  form.  Tertiary  nitro¬ 
butane  was  obtained  as  a  yellow  oil,  volatile  with  steam  and  with  a 
somewhat  pungent  odour;  it  was  identified  by  reduction  to  butylamine 
and  butylhydroxylamine. 

fer.-Amylamine  is  oxidised  in  a  similar  manner,  ter ,-amylhydroxyl* 
amine ,  CMe2Et*NH*OH,  and  nitropentane,  CMe2Et’N02,  being 
identified  by  qualitative  tests,  ter .-Nitrosopmtane,  CMe2Et'NO,  was 
prepared  by  oxidising  the  amine  with  Caro’s  solution  for  six  minutes  ; 
most  of  the  ether  was  distilled  off  through  a  fractionating  column  and 
the  rest  was  removed  by  a  current  of  air.  The  nitrosopentane 
separates  in  glistening,  colourless  tablets,  melts  at  50 — 50’5°  in  an 
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open  tube,  and  at  70°  distils  in  the  form  of  blue  drops  which  solidify 
to  colourless  crystals ;  the  change  of  molecular  weight  in  freezing 
benzene  solution  as  the  colour  develops  is  even  more  striking  than 
in  the  previous  case,  the  initial  value  at  45  seconds  being  201  2 
(calc.,  202)  and  the  constant  value  98*3  (calc.,  101). 

Unlike  the  preceding  amines,  diacetonamine,  NH2,CMe2*CH2A.c, 
can  be  made  to  give  a  sixty  per  cent,  yield  of  the  corresponding  nitroso- 
compound  ;  in  this  case,  it  is  possible  to  add  alkali  during  the  oxidation 
in  order  to  neutralise  the  sulphuric  acid  produced  by  reduction  of 
persulphuric  acid  and  so  to  liberate  the  base,  and,  moreover,  the 
nitroso-compound  is  much  less  volatile  and  is  readily  separated  from 
the  solvent  ether.  It  crystallises  from  light  petroleum  in  clear, 
colourless,  glassy,  triclinic  tablets,  the  angle  of  which  is  9l£°,  the 
optical  properties  of  the  crystals  being  also  described  ;  it  melts  at 
75‘5°,  as  described  by  Harris  and  Jablonski  (Abstr.,  1898,  i,  400),  to 
a  blue  liquid.  The  solutions  are  at  first  colourless  and  bimolecular, 
the  initial  molecular  weight  after  30  seconds  in  benzene  solution  being 
257  (calc.,  258)  and  the  final  value  133  (calc.,  129).  It  is  remarkable, 
however,  that  the  depolymerisation  takes  place  more  rapidly  in 
benzene  than  in  methyl  alcohol  or  acetic  acid,  more  rapidly  in  chloro¬ 
form  or  acetone  than  in  acetic  acid  or  ethyl  acetate,  and  more  rapidly 
in  anhydrous  acetic  or  formic  acid  than  in  the  moist  solvents  ;  the 
aqueous  solution  may  remain  almost  colourless  for  a  month  and 
becomes  coloured  only  after  15 — 20  seconds  when  heated.  The  colour¬ 
less  solutions  are  odourless,  whilst  the  coloured  solutions  have  a  pungent 
odour.  The  unimolecular  solid,  prepared  by  chilling  the  blue  fused  mass, 
is  much  more  soluble  in  light  petroleum  than  the  colourless,  bimolecular 
crystals,  and  its  solution  gradually  deposits  (at  constant  temperature 
and  with  no  evaporation  of  the  solvent)  colourless  prisms.  The 
colourless  compound  is  much  more  stable  in  sunlight  than  the  coloured 
compound  and  is  far  less  volatile,  so  that  it  can  be  kept  in  a  vacuum 
desiccator  for  48  hours  without  loss,  whilst  the  coloured  compound  is 
exceedingly  volatile  and  is  carried  over  in  small  quantities  with  ether 
vapour.  A  further  point  of  difference  is  in  the  decomposition  which 
occurs  in  a  formic  acid  solution  whenever  the  blue  compound  is  present, 
carbon  dioxide  and  nitrogen  being  liberated  ;  this  decomposition  takes 
place  spontaneously  in  the  anhydrous  acid,  far  more  slowly  in  cold 
90  per  cent,  acid  (in  which  the  blue  colour  is  but  slowly  developed), 
explosively  on  warming  the  colourless  solution,  and  also  on  adding 
the  blue  solid  to  the  acid. 

Triphenylmethylamine,  CPh3,NH2,  could  not  be  oxidised  in  this 
way.  T.  M.  L. 

Oxidation  of  Aliphatic  Amines  of  the  Type  ;CH*NH2, 
Eugen  Bamberger  and  Bichard  Seligman  ( Ber .,  1903,  30,  701 — 710). 
— isoPropylamine,  CHMe2*NH2,  is  oxidised  by  a  neutral  solution  of 
Caro’s  persulphuric  acid  to  acetoxime;  sec. -nitropropane  was  not  formed, 
but  small  quantities  of  propyl-i^-nitrole  (needles  melting  at  76°  to  a 
blue  oil)  were  isolated.  -y-Aminopentane,  CHEt2’NH2,  was  oxidised  to 
diethylketoxime,  CEt2IN*OH,  and  in  hot  solution  to  the  i^-nitrole, 
NO’CEt^NOg.  Benzhydrylamine,  CHPh2*HHs,  was  oxidised  to 
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benzophenoneoxime.  a-Phenylethylamine,  CHPhMe*NH2,was  oxidised 
to  acetophenoneoxime;  with  its  decomposition  products  (phenol,  acetic 
acid,  carbon  dioxide,  formic  acid,  and  benzoic  acid)  and  a-nitro-a-phenyl- 
ethane. 


o.'Nitro-a-phenylethane ,  CHg'CHPh’NOg,  boils  at  115 — 115'5°  (corr.) 
under  1 1  mm.  pressure ;  the  sodium  salt  of  the  i^-nitro-eompound 
forms  white  crystals  ;  the  i^-miro-compound  itself,  CMePhIN02H,  is 
precipitated  by  hydrochloric  acid  from  a  solution  of  the  sodium  salt 
in  snow-white,  glistening  needles,  and  softens  at  45°  with  develop¬ 
ment  of  a  sky-blue  colour  ;  the  i J/-nitrole,  NOCMePh’N02,  was 
obtained  as  a  semi-solid,  greenish-blue  mass,  which  rapidly  decom¬ 
posed  with  formation  of  acetophenone  and  nitric  oxide. 

p -Nitrobenzeneazo-a-nitro-a-phenylethane,  N02,CMePh*E’2*C6H4,N02, 
crystallises  from  chloroform  on  adding  light  petroleum  in  orange- 
yellow  rosettes,  or  from  chloroform  alone  in  well-formed,  transparent 
prisms  with  a  greenish  shimmer;  it  melts  at  118 '5 — 119°. 


ac-Tetrahydro-/3-naphthylamine,  C6H4<C  2  i 

v  n-2*  ^-H-2 


ch2-ch-nh2  ...  , 

«rT  I  2,  was  oxidised 


by  a  neutral  solution  of  Caro’s  persulphuric  acid  to  the  corresponding 


oxime,  C10H10INOH,  which  was  identified  by  hydrolysis  to  hydroxyl- 
amine  and  the  ketone,  C10H10O.  T.  M.  L. 


Determination  of  the  Structure  of  Amines  by  means  of 
Caro’s  Persulphuric  Acid.  Eugen  Bamberger  (JJer.,  1903,  36, 
710 — 714). — The  oxidation  of  amines  of  the  type  B/CH2-NH2  to 
hydroxamic  acids  by  means  of  Caro’s  persulphuric  acid  can  be  used  as 
a  qualitative  test  for  this  class  of  amines.  A  few  amines  of  the  type 
ICH*NH2  give  the  same  result,  but  probably  because  the  inter¬ 
mediate  oxime  undergoes  an  isomeric  change  of  the  Beckmann  type, 

CH 

for  instance,  camphoroxime,  C8H14<^.^qjj  ,  yields  the  amine, 


fl  IT 

Vjstli4NoH2*NH2' 


The  conclusion  is  drawn  that  if  an  amine  does  not  give  this  reaction 
it  probably  does  not  contain  the  group  ‘CHg’NH^  but  that  the 
occurrence  of  the  action  does  not  prove  the  presence  of  the  group. 


The  test  is  applicable  to  amino-acids. 

A  few  imines  give  the  hydroxamic  acid  reaction  when  oxidised,  but 
this  is  probably  due  to  elimination  of  a  methyl  group  by  oxidation  to 
formaldehyde.  T.  M.  L. 


Nitrogentricarboxylic  Esters  and  Syntheses  by  means  of 
Ethyl  Sodiocarbamate,  Otto  Diels  (Ber.,  1903,  36,  736 — 747). — 
Ethyl  nitrogentricarboxylate,  N(C02Et)8,  prepared  by  the  addition  of 
ethyl  chlorocarbonate  (2  mols.)  to  an  ethereal  solution  of  ethyl 
carbamate  (1  mol.)  in  which  sodium  (2  atoms)  has  been  dissolved, 
boils  at  146 — 147°  under  12  mm.  pressure,  and  has  a  sp.  gr. 
IT 432  at  21°  and  nD  1 '42955.  When  1  mol.  of  ethyl  carbamate 
interacts  with  1  atom  of  sodium  and  1  mol.  of  ethyl  chlorocarbonate, 
instead  of  obtaining  pure  ethyl  iminodicarboxylate,  NH(C02Et)2 
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(compare  Kraft,  Abstr.,  1891,  42),  a  mixture  of  this  substance  with 
unchanged  ethyl  carbamate  and  a  larger  proportion  of  ethyl  nitrogen- 
tricarboxylate  is  produced ;  that  the  production  of  the  latter  is  due  to 
the  chlorocarbonate  acting  on  sodium  ethyl  iminodicarboxylate,  formed 
thus,  NHNa-C02Et  +  NH(C02Et)2  =  NNa(C02Et)2  +  NH2*C02Et,  and 
not  to  the  interaction  of  the  chlorocarbonate  with  a  disodium  derivative 
of  ethyl  carbamate  initially  produced,  is  shown  by  the  quantity  of 
unchanged  ethyl  carbamate  remaining  after  the  action,  taken  together 
with  the  fact  that  one  atom  of  sodium  fully  saturates  1  mol.  of  tho 
carbamate.  Moreover,  purified  ethyl  iminodicarboxylate  is  converted 
by  potassium  and  ethyl  chlorocarbonate  in  xylene  solution  into  ethyl 
nitrogentricarboxylate,  and  ethyl  potassiocarbamate  by  ethyl  imino¬ 
dicarboxylate  into  ethyl  carbamate  and  potassium  ethyl  iminodi¬ 
carboxylate.  When  2  mols.  of  ethyl  sodiocarbamate,  and  1  mol.  of 
ethyl  chlorocarbonate  interact  in  ethereal  solution,  ethyl  imino¬ 
dicarboxylate  and  ethyl  carbamate  are  the  sole  products. 

Nitrogentricar  boxy  lie  acid  cannot  be  obtained  (by  hydrolysing  its 
ester  with  aqueous  potassium  hydroxide  at  0°  and  acidifying  with 
dilute  sulphuric  acid  ;  under  these  conditions,  it  is  decomposed,  giving 
alcohol,  carbon  dioxide,  and  ethyl  iminodicarboxylate.  With  aqueous 
ammonia,  ethyl  nitrogentricarboxylate  gives,  not  the  corresponding 
amide,  but  ethyl  carbamate  and  ethyl  allophanate,  NH2*C0*NH>C02Et ; 
by  50  per  cent,  aqueous  hydrazine  hydrate,  it  is  converted  similarly 
into  ethyl  hydrazinecarboxylctte,  NH2‘NH,C02Et,  and  the  dihydrazide, 
NH(CO*NH,lSrH2)2,  of  iminodicarboxylic  acid.  The  former  of  these 
is  an  oil  which  boils  at  92°  under  13  mm.  pressure,  and  the  latter 
crystallises  from  water  on  adding  alcohol  in  white  prisms,  and  melts 
and  decomposes  at  199 — 200°(corr.);  on  the  addition  of  acid  to  its 
aqueous  solution,  it  is  converted,  by  the  loss  of  1  mol.  of  hydrazine, 
into  urazole. 

Ethyl  sodiocarbamate  and  ethyl  chloroacetate  in  absolute  ether 
give,  not  ethyl  urethanodiacetate,  C02Et*N(CH2,C02Et)2,  but  ethyl 
chloroacetylcarbamate,  OH2Cl*CO,NH,C02Et.  Similarly,  ethyl  sodio¬ 
carbamate  with  ethyl  oxalate  gives  ethyl  oxalyldiaminoformate, 
C202(NH’C02Et)2  (Hantzsch,  Abstr.,  1894,  i,  363),  and,  with  ethyl 
phenylacetate,  phenacetyl  urethane ,  CH2Ph,C0,NH'C02Et ;  this  crys¬ 
tallises  from  water  in  thin,  lustrous  prisms,  melts  at  113°  (corr.), 
and  when  heated  for  6  hours  at  180°  gives  phenylacetimide, 

NH(CO-CH2Ph)2 

(Colby  and  Dodge,  Abstr.,  1891,  409),  and  ethyl  iminodicarboxylate. 
At  230°,  the  latter  substance  is  resolved  into  cyanuric  acid  (compare 
Kraft,  loc.  cit.),  which  is  then  the  principal  product.  W.  A.  D. 


Thiocarbamide  Derivatives  of  Univalent  Metallic  Salts. 
Arthur  Rosenheim  and  Willy  Loewenstamm  ( Zeit .  anorg.  Chem., 
1903,  34,  62 — 81). — When  a  suspension  of  cuprous  chloride  is  boiled 
with  thiocarbamide,  white,  prismatic  crystals  of  cuprotrithiocarbamide 
chloride ,  [Cu(CSN2H4)3]C1,  are  obtained.  The  same  substance  is  pro¬ 
duced  by  adding  cupric  chloride  to  a  solution  of  thiocarbamide.  The 
salt  is  easily  soluble  in  water,  and  the  addition  of  a  highly  dissociated 
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chloride  very  readily  causes  its  precipitation,  indicating  that  in  the 
aqueous  solution  it  is  very  little  dissociated.  When  thioearbamide  is 
added  to  a  solution  of  cupric  chloride,  or  when  thioearbamide  is  treated 
with  excess  of  cuprous  chloride,  insoluble  needles  of  cupromonothio- 
carbamide  chloride ,  [Cu(CSN2H4)]C1,JH20,  are  formed.  This  is 
soluble  in  a  solution  of  the  trithiocarbamide  chloride,  and  from  the 
solution  prismatic  needles  of  cup'odithiocarbamide  chloride, 

[Cu(CSN2H4)2]C1, 

separate.  Cuprotrithiocarbamide  bromide,  [Cu(CSN2H4)3]Br,  separates 
in  white,  hexagonal  crystals  from  a  solution  obtained  by  shaking 
cuprous  bromide  with  saturated  thioearbamide  solution.  It  is  soluble 
in  water,  and  when  the  solution  is  treated  with  hydrobromic  acid 
slender  needles  of  cupromonothiocarbamide  bromide, 
fCu(CSN2H4)]Br,4H20, 

are  deposited.  If  a  saturated  solution  of  thioearbamide  is  boiled  with 
cuprous  iodide,  a  yellow  oil  deposits  on  cooling,  which,  after  remaining 
for  some  days  over  sulphuric  acid,  changes  into  transparent,  hexagonal 
crystals  of  cuprotrithiocarbamide  iodide,  [Cu(CSN2H4)3]I.  From 
cuprous  cyanide,  cuprodithiocarbamide  cyanide ,  [Cu(CSN2H4)2]CN,H20, 
and  from  cupric  nitrate,  a  pentathiocarbamide  derivative, 
[Cu!(CSN8H1)6](N03)2,2H!0, 
have  been  isolated.  Cuprothiocarbamide  sulphate, 
[Cu2(CSN2H4)5]S04,2H20, 

has  been  obtained  from  (a)  a  solution  of  thioearbamide  and  cupric  sul¬ 
phate,  ( b )  a  solution  of  cuprotrithiocarbamide  chloride  and  sulphuric 
acid,  and  (c)  a  concentrated  solution  of  cuprothiocarbamide  hydroxide 
and  sulphuric  acid  ;  it  is  a  white  salt  which  decomposes  readily  with 
formation  of  cuprous  sulphide.  The  oxalate,  [Cu(CSN2H4)3]2C204,  the 
hydrogen  phosphate,  [Cu(CSN2H4)3]2HP04,  and  the  hydrogen  arsenate, 
[Cu(CSN2H4)3]2HAs04,  have  also  been  prepared. 

By  similar  processes,  the  following  silver  and  thallous  compounds 
have  been  obtained  :  [Ag(CSN2H4)]CN ;  [Ag2(CSN2H4)5]S04,2H20  ; 
rAg(0SN2H4)s]2HPO4 ;  [TI(CSN2H4)4]01 ;  [TI(CSN2H4)4]Br ; 

[Tl2(0SN2H4),]SO4,2H2O  ;  [T1(OSN2H4)4]NO? ;  and  [Tl(CSN2H4)4]2COt. 

Reynolds  (Trans.,  1891, 59,  384)  has  described  a  series  of  ammonium 
derivatives  of  the  type  NH4(CSN2H4)4R,  and  the  authors  have  inves¬ 
tigated  the  ammonium  compounds  and  the  compounds  of  the  alkali 
metals  to  find  if  only  salts  of  this  type  can  bo  obtained.  When 
ammonium  nitrate  and  excess  of  thioearbamide  are  boiled  in  alcoholic 
solution,  ammoniumtetrathiocarbamide  nitrate,  [NH4(CSN2H4)4]N03,  is 
produced.  It  forms  needle-shaped  crystals  which  are  soluble  in  water, 
but  it  is  easily  decomposed  into  its  components.  No  other  ammonium 
gait  has  been  isolated  in  a  pure  state.  The  corresponding  potassium 
salt  is  produced  in  a  similar  manner.  With  cesium  chloride,  a  hexa- 
thiocarbamide  derivative,  [Cs(CSN2H4)6]C1,  is  formed. 

The  compounds  described  are  undoubtedly  to  be  regarded  as  salts  of 
a  complex  catnion,  and  the  authors  regard  the  alkali  metallic  derivatives 
as  the  first  examples  of  complex  cathious  of  the  strongly  electroposi¬ 
tive  alkali  metals. 

Hantzsch’s  results  (Abstr.,  1901,  ii,  54)  on  the  diminution  of  the 
conductivity  of  electrolytic  solutions  by  the  addition  of  thioearbamide 
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are  discussed,  and  it  has  been  found  that  the  conductivity  of  solutions 
of  potassium  chloride,  potassium  bromide,  ammonium  chloride, 
bromide,  nitrate,  and  sulphate  is  diminished  by  the  addition  of  thio- 
carbamide,  thus  indicating  the  formation  of  complex  cathions  of  the 
alkali  metals.  J.  McC. 


Preparation,  Properties,  and  Desulphuration  of  Ethylene- 
thiocarbamide.  H.  Klut  (Arch.  Pharm .,  1902  240,  675 — 678). — 

Ethylenethiocarbamide,  CS<C^g^C2H4>  can  be  prepared  from  com¬ 
mercial  10  per  cent,  aqueous  ethylenediamine  solution  by  preparing 
the  hydrochloride  from  this,  recrystallising  it  from  water,  dissolving 
it  in  a  little  water,  adding  the  equivalent  amount  of  sodium  hydroxide 
and  plenty  of  alcohol,  leaving  it  overnight,  filtering  from  the  pre¬ 
cipitated  sodium  chloride,  and  treating  the  filtrate  as  directed  by 
Hofmann  (this  Journal,  1872,  501). 

The  thiocarbamide  is  very  stable  towards  chemical  reagents,  and  when 
treated  with  mercuric  oxide,  freshly  precipitated  but  still  containing 
a  little  alkali,  it  is  decomposed  almost  quantitatively  into  carbon 
dioxide,  hydrogen  sulphide,  and  ethylenediamine. 

It  is  possible  to  replace  the  sulphur  by  oxygen  by  digesting  the 
thiocarbamide  with  water  and  freshly  precipitated  mercuric  oxide  on 
the  water-bath.  The  filtered  solution  is  made  slightly  acid  with 
hydrochloric  acid  and  precipitated  with  sodium  picrate  in  the  cold. 
The  smaller  portion  of  the  precipitate  dissolves  in  boiling  water ; 
after  recrystallisation,  this  is  found  to  melt  and  decompose  at 
207 — 209°  and  to  have  the  composition  of  ethylenecarbamide  picrate , 
C3H60N2,C6H307N3.  The  yield  is  small.  C.  F.  B. 

Acid  Function  of  Hydroxyloxamide.  Hugo  Schiff  ( Annalen , 
1903,  326,  259). — It  has  been  stated  that  hydroxyloxamide  (amin- 
oximoxalic  acid)  only  behaves  as  a  monobasic  acid  after  the  addition  of 
formaldehyde  (Abstr.,  1902,  i,  429),  whilst  it  has  been  shown  bj 
Pickard,  Allen,  Bowdler,  and  Carter  (Trans.,  1902,  81,  1566)  that  the 
substance  has  the  same  property  in  the  absence  of  the  aldehyde.  The 
discrepancy  was  due  to  the  fact  that  the  material  originally  used  was 
an  old  preparation  which  had  absorbed  ammonia.  With  a  pure  speci¬ 
men,  the  results  obtained  were  in  accord  with  those  of  the  English 
chemists.  K.  J.  P.  O. 

A  New  Electrochemical  Synthesis  of  Hydrogen  Cyanide. 
J.  Gruszkiewicz  (Zeil.  MeJctrochem.,  1903,  9,  83 — 85) — Sparks 
from  an  induction  coil  are  passed  between  platinum  wires,  which  are 
so  close  to  each  other  that  a  small  arc  is  formed,  in  a  mixture  of 
hydrogen,  carbon  monoxide,  and  nitrogen.  Hydrogen  cyanide  is  formed, 
thevelocity  of  formation  increasing  withthequantityof  carbon  monoxide 
present.  A  mixture  containing  about  50  percent,  of  carbon  monoxide 
and  25  per  cent,  of  nitrogen  gives  the  best  result.  T.  E. 
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Preparation  of  Alkali  Cyanides  from  Metallic  Cyanogen 
Compounds,  British  Cyanides  Co.  (D.R.-B.  132294). — Cyanides  of 
the  heavy  metals,  thiocyanates,  or  ferrocyanides  are  heated  in  a  current 
of  hydrogen  or  water-gas,  at  first  gently  to  expel  moisture,  then  more 
strongly,  finishing  at  500 — 600°.  In  the  case  of  thiocyanates,  sufficient 
copper  is  mixed  with  the  mass  to  fix  all  the  sulphur  as  cuprous  sulphide. 
Hydrogen  cyanide  distils  off  and  is  absorbed  in  a  solution  of  an  alkali 
hydroxide.  The  thiocyanates,  zinc  cyanide,  and  Prussian  blue  are 
especially  suitable  for  this  process.  Metallic  ferrocyanides  yield  only 
a  portion  of  their  cyanogen.  C.  H.  D. 

[Action  of  Iron  in  the  Formation  of  Cyanides.]  Ernst  Tauber 
( Chem .  Gentr.,  1903,  i,  434;  from  Chem.  Incl.,  26,  26 — 27.  Compare 
Abstr.,  1901,  ii,  107,  and  Remsen,  Amer.  Chem.  J.,  1881,  3, 134). — Ex¬ 
periments  on  the  formation  of  cyanide  were  made  by  passing  nitrogen 
through  a  heated  tube  containing  various  mixtures  of  (a)  lamp-black, 
coal,  coke  or  charcoal  prepared  from  sugar  or  wood  shavings,  ( b )  calcined 
sodium  or  potassium  carbonate,  hydroxides  of  the  alkali  or  alkaline 
earth  metals,  and  (c)  powdered  iron.  The  tube  was  kept  at  a  dark  to 
moderate  red  heat,  and  in  some  cases  hydrogen  was  first  passed  through 
it  in  order  to  reduce  any  oxide  of  iron  to  the  metallic  state.  The  best 
yield  was  obtained  with  a  mixture  of  wood  charcoal  and  sodium 
carbonate  prepared  by  moistening  3  parts  of  wood  shavings  with  a 
solution  of  one  part  of  calcined  sodium  carbonate  and  carbonising. 
After  heating  for  1^  hours,  about  10  per  cent,  of  the  carbonate  was 
converted  into  cyanide.  Yery  variable  results  were  obtained  when 
coke  was  used,  and  coal  appeared  even  less  suitable.  A  mixture  of 
ordinary  commercial  powdered  iron  with  three  parts  of  sodium  carbon¬ 
ate  was  employed  ;  a  lower  proportion  of  iron  was  found  to  give  less 
cyanide  and  a  higher  did  not  increase  the  yield.  Nitrogen  prepared 
from  ammonium  nitrite  gave  the  best  result,  probably  owing  to 
admixture  with  small  quantities  of  oxides  of  nitrogen ;  after  purification, 
it  behaved  precisely  like  nitrogen  obtained  from  the  atmosphere. 

E.  W.  W. 

Two  Acids  containing  Phosphorus  derived  from  Methyl 
Ethyl  Ketone.  Charles  Marie  ( Compt .  rend.,  1903,  136, 

234 — 235). — Methyl  ethyl  ketone  condenses  with  hypophosphorous 
acid  in  the  same  manner  as  does  acetone,  but  only  forms  a  mono- 
ketonic  acid  corresponding  with  hydroxyisopropylhypophosphoroas 
acid,  and  yields  no  diketonic  acid.  Hypophosphorous  acid  (1  mol.) 
is  heated  with  an  excess  of  methyl  ethyl  ketone  j  (4  mols.)  until  a 
boiling  point  of  86°  is  attained  ;  after  removing  the  excess  of  the 
ketone  and  the  oily  ethereal  products  of  the  "reaction,  the  aqueous 
solution  of  the  residue  is  neutralised  with  lead  carbonate  and 
yields  both  a  soluble  and  an  insoluble  lead  salt.  On  decomposing 
the  solution  of  the  former  with  hydrogen  sulphide,  the  acid, 
C0MeEt,H3P02,  is  obtained  as  a  colourless,  hygroscopic  syrup,  not 
solidifying  at  —  20° ;  its  salts  resemble  those  of  hydroxyisopropyl- 
hypophosphorous  acid  (Abstr.,  1901,  i,  635;  1902,  i,  71.  255).  When 
heated  with  benzaldehyde  at  100°,  the  acid,  CHOPh,COMeEt,H3POg, 
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is  produced.  The  insoluble  lead  salt,  which  is  only  formed  in 
small  amount,  is  the  derivative  of  the  hydroxyphosphinic  acid, 
C0MeEt,H3P03 ;  it  is  more  readily  prepared  by  oxidising  the 
hydroxy hypophosphorous  acid  by  bromine  water ;  it  crystallises 
in  leaflets  melting  at  158 — 159°  and  yields  a  silver  salt, 
C0MeEt,AgH2P03,  as  an  insoluble,  crystalline  precipitate.  When 
treated  with  benzoyl  chloride  in  the  presence  of  pyridine,  an  oily 
benzoyl  derivative  is  formed.  K.  J.  P.  0. 

Compounds  of  Methylarsinic  Acid  with  Ferric  Hydroxide. 
M.  Leprince  ( J .  Pharm.  Chim.,  1903,  [vii],  17,  22 — 26). — By  the 
addition  of  ferric  hydroxide  to  warm  solutions  of  methylarsinic  acid, 
insoluble,  colourless  acid,  and  soluble,  brownish-red  basic,  salts  appear 
to  be  formed,  but  from  the  gradual  change  in  properties  on  successive 
addition  of  hydroxide  and  the  behaviour  on  dialysis,  it  is  concluded 
that  these  salts  are  not  definite.  G.  D.  L. 

Action  of  Sulphur  on  Toluene  and  Xylene.  Louis  Aronstein 
and  A.  S.  van  Nierop  (Pec.  trav.  chim,,  1902,21,  448 — 459). — The 
anomalous  results  of  the  determination  of  the  molecular  weight  of 
sulphur  by  Aronstein  and  Meihuizen  (Abstr.,  1900,  ii,  341)  in  toluene 
and  xylene  solutions  are  due  to  the  chemical  action  of  the  sulphur 
on  those  hydrocarbons,  hydrogen  sulphide  being  disengaged  on  pro¬ 
longed  boiling  of  the  solutions,  less  readily,  however,  with  m-xylene 
than  with  toluene  or  p-xylene.  Under  these  conditions,  stilbene  is 
formed  from  the  toluene,  whilst  after  12  days’  heating  at  250 — 300° 
stilbene  and  tetraphenylthiophen  are  produced.  On  prolonged  heating 
with  sulphur  at  200 — 210°, p-  and  m-xylenes  both  yield  the  corresponding 
dimethylstilbenes  and  dimethyldibenzyls.  m-Dimethylstilbene  melts  at 
55 — 56°. and  gives  a  dibromide  melting  at  167 — 168°.  p-Dimetbyl- 
stilbene  displays  dimorphism,  crystallising  either  in  large  crystals  or 
in  very  small  leaflets  of  silky  lustre  with  a  violet  fluorescence. 
p-Dimethylstilbene  is  reduced  by  hydrogen  sulphide  at  200°  to 
p-dimethyldibenzyl,  and  the  latter  hydrocarbon  is  converted  into 
p  dimethylstilbene  on  similar  treatment  with  sulphur. 

The  authors  regard  the  formation  of  stilbenes  and  hydrogen  sul¬ 
phide  as  the  primary  change  in  the  action  of  sulphur  on  toluene  and 
the  xylenes.  G,  D.  L. 

rc-Propylbenzene.  August  Klages  (Per.,  1903,  36,  621 — 622). — 
It  was  previously  stated  (Abstr.,  1902,  i,  666)  that  propenylbenzene 
(a-allylbenzene)  is  reduced  by  sodium  and  alcohol  to  cumene  (isopropyl¬ 
benzene),  whereas  normal  propylbenzene  is  formed.  Propenylbenzene 
(a-allylbenzene)  was  prepared  from  phenyl  ethyl  carbinol,  which  was 
obtained  by  Grignard’s  method  from  benzaldehyde  and  ethyl  iodide, 
and  boils  at  108 — 110°  under  15  mm.  pressure  ;  the  carbinol  was  con¬ 
verted  into  the  chloride,  CHPhEtCl,  which  is  then  heated  with 
pyridine  (2  mols.)  under  pressure  at  125° ;  by  this  treatment,  the  first 
formed  additive  product  of  pyridine  and  the  chloride  is  completely 
decomposed.  Propenylbenzene  boils  at  72 — 74°  under  15  mm.  pressure 
and  has  a  sp.  gr,  0#9338  at  l4°/4°  and  nu  1’5482  at  14°.  According  to 
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Perkin  (Trans.,  1891,  59,  1010),  propenylbenzene  boils  at  174 — 175°  at 
the  ordinary  pressure,  whereas  the  pure  product  begins  to  distil  at 
166°  and  gives  a  turbid  distillate ;  polymerisation  has  probably  taken 
place,  and  the  product  is  not  readily  reduced  to  w-propylbenzene.  The 
propylbenzene  prepared  by  reducing  propenylbenzene  by  sodium  and 
boiling  absolute  alcohol  boils  at  67 — 68°  under  15  mm.  and  at  157-5° 
under  765  mm.  pressure,  and  has  a  sp.  gr.  0'8680  at  13°/4°  and  7iD 
1-4984  at  13°.  K.  J.  P.  0. 

■Ring-system  of  Benzene.  IV.  Hugo  Kaufmann  and  Alfred 
Beisswenger  ( Ber .,  1903,  36,  561 — 570). — Benzenoid  mononitro-com- 
pouDds,  especially  those  of  phenol  and  phenol  ethers,  have  their  colour 
increased  by  dissolution  in  concentrated  sulphuric  acid ;  the  increase  of 
colour  occurs  simultaneously  with  an  increise  in  luminescence  towards 
the  Tesla-rays  (Abstr.,  1902,  ii,  191).  When  the  number  of  nitro- 
groups  is  increased  or  a  halogen  substituted  in  a  monoDitro-compound, 
there  is  a  diminution  in  both  these  respects.  A  carbonyl  group  in  the 
nucleus  increases  the  coloration  with  sulphuric  acid  much  more  than  a 
nitro-group. 

Hydrocarbons  and  phenols  of  the  benzene  series  as  a  rule  dissolve 
without  coloration,  but  the  ethers  of  quinol  and  resorcinol  give  yellow 
solutions ;  a-  and  /3-naphthol,  their  ethers,  and  the  ethers  of  dihydroxy- 
naphthalenes  give  yellow  to  orange  tones.  The  anilines,  aminophenols, 
anisidine,  and  phenetidine  give  colourless  solutions.  In  the  case  of 
compounds  containing  oxygen  and  nitrogen  there  is  parallelism  between 
increase  of  colour  and  luminescence  to  the  Tesla-rays. 

In  the  case  where  salts  are  formed  of  coloured  amines  without  an 
alteration  in  the  chromophorous  group,  the  base  is  more  highly 
coloured  than  the  salt  ;  this  is  verified  by  the  author  with  bases  con¬ 
taining  the  chromophores  N0.2,  CO,  C02H,  S02.  With  phenols  under 
the  same  restriction,  salt  formation  is  accompanied  by  an  increase  in 
colour.  If  the  substance  forming  the  salt  possesses  both  acid  and  basic 
properties,  there  is  an  increase  of  colour  on  the  addition  of  bases  and 
a  decrease  on  the  addition  of  acids. 

1  :  5 -Dimethoxynaphthalene,  obtained  by  methylating  the  correspond¬ 
ing  dihydroxy-compound,  forms  long,  colourless  needles,  melts  at 
174 — 175°,  and  can  be  purified  by  sublimation;  2:3 -dimethoxy¬ 
naphthalene  crystallises  from  light  petroleum  in  aggregates  of  needles 
melting  at  116-5°,  and  2  :  6-dimethoxynaphthalene  from  methyl  alcohol 
in  nacreous  plates  melting  at  149-5°.  W.  A.  D. 

Chlorination  of  Substituted  Aromatic  Hydrocarbons  by 
means  of  Ammoniacal  Lead  Tetrachloride.  Alphonse  Seyewetz 
and  P.  Trawitz  (Compt.  rend.,  1903,  136,  240 — 243.  Compare  Seye¬ 
wetz  and  Biot,  this  vol.,  i,  157). — The  use  of  plumbic  ammonium 
chloride,  PbCl4,2NH4Cl,  as  a  chlorinating  agent  has  been  extended  to 
aromatic  compounds  which  already  contain  either  chlorine,  bromine,  and 
iodine  radicles,  or  the  nitro-group.  Benzyl  chloride  is  converted  into 
benzylidene  chloride  and  a  small  quantity  of  benzotrichloride ;  benzo- 
trichloride  only  yields  traces  of  jc»-chlorobenzotrichloride,  which  was 
recognised  by  converting  into  p  chlorobenzoic  acid,  o-  and  ^-Chioro- 
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toluenes  are  readily  attacked  at  the  boiling  points,  giving  o-  and  ^-chloro- 
benzyl  chlorides  ;  these  substances  being  respectively  oxidised  to  o-  and 
p  chlorobenzoic  acids.  Chlorobenzene  is  very  slowly  acted  on  at  its 
boiling  point  by  the  tetrachloride;  heating  under  pressure  only  led  to  the 
formation  of  a  very  small  amount  of  p-dichlorobenzene  (m.  p.  53°).  In 
the  case  of  bromobenzene,  bromine  was  eliminated,  a  mixture  of  chloro¬ 
benzene  and  tribromochlorobenzene  being  produced.  At  its  boiling 
point  (190°),  iodobenzene  yields  chlorobenzene  and  iodine,  but  at  100° 
iodobenzene  dichloride,  IPhCl2,  is  formed.  When  heated  under  pres¬ 
sure  at  210°,  neither  nitrobenzene  nor  o-nitrotoluene  reacts  with  the 
tetrachloride.  K.  J.  P.  0. 

Preparation  of  o-Chlorotoluene.  Gesellschaft  fur  Chemische 
Industrie  in  Basel  (D.R.-P.  133000). — />-Toluenesulphonic  chloride  is 
readily  chlorinated  in  the  o-position  by  the  action  of  dry  chlorine  in 
the  presence  of  antimony  or  ferric  chloride  or  iodine,  o -Chlorotoluene- 
p -sulphonic  chloride  melts  at  38°  (compare  Limpricht  and  Paysan, 
Abstr.,  1884,  72).  On  warming  with  alkaline  solutions,  or,  better 
still,  by  boiling  with  80  per  cent,  sulphuric  acid,  it  yields  o-chloro- 
toluene.  C.  H.  D. 

[Constitution  of  Primary  Dinitrohydrocarbons.]  Boland 
Scholl  (./.  py\  Chern.,  1903,  [ii],  67,  200). — Polemical.  A  reply  to 
Ponzio  (this  vol,,  i,  161).  G.  Y. 

Allylbenzene  and  Allyl-p-xylene.  Franz  Kunckell  and  Wil¬ 
helm  Dettmar  ( Ber .,  1903,  36,  771 — 773.  Compare  Tiemann,  Ber., 
1878,  11,  672;  Perkin,  Trans.,  1891,  59,  1010;  Klages,  this  vol.,  i, 
329). — a  Chloro- fi-bromoallylbenzene,  CPhCl.’CBrMe,  is  obtained  when 
bromopropiophenone  is  heated  with  phosphorus  pentachloride  at  110°, 
the  product  extracted  with  ether,  and  slowly  distilled  under  reduced  pres¬ 
sure.  It  is  a  pale  yellow  oil,  which  distils  at  135 — 140°  under  11  mm. 
pressure,  and  when  its  ethereal  solution  is  mixed  with  sodium  wire,  gives 
a  good  yield  of  allylbenzene.  This  distils  at  167 — 170°  and  has  a  sp.  gr. 
0*908  at  15°.  In  order  to  obtain  a  good  yield  of  the  hydrocarbon,  it 
is  necessary  that  the  ether  shall  contain  1 — 2  per  cent,  of  alcohol. 
a -Chloro  fi-bromoallyl-p- xylene,  C6H3Me2*CCl!CBrMe,  distils  at 
137 — 143°  under  18  mm.  pressure  and  at  258 — 261°  under  atmo¬ 
spheric  pressure,  and  has  a  sp.  gr.  1*199  at  20°.  On  treatment  with 
ether  and  sodium  wire,  it  yields  allyl-p-xylene,  which  distils  at 
84 — 88°  under  8  mm.  pressure  and  at  219 — 223°  under  atmospheric 
pressure,  and  has  a  sp.  gr.  0  9259  at  22°.  Its  dibromide  is  a  thick,  yellow 
oil  distilling  at  163 — 166°  under  17  mm.  pressure  and  having  a  sp.  gr. 
1*457  at  16°.  J.  J.sf 

l1  Butenylbenzene[-a-phenyl-Aa-butylene].  Franz  Kunckell  and 
Karl  SiECKE(5sr.,  1903,36,  774 — 775.  Compare  Perkin,  this  Journal, 
1877,  32,  667). — a-Chloro-fi-bromobutenylbenzene,  CPhCKCBrEt,  ob¬ 
tained  by  the  action  of  phosphorus  pentachloride  on  a-bromobutyro- 
phenone  at  120°,  is  a  pale  yellow  liquid  distilling  at  140 — 145°  under 
8  mm.  pressure.  On  treatment  with  solium  wire  and  ether,  it  yields 
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butenylbenzene,  CHPhiCHEt.  This  distils  at  70 — 71°  under  8  mm 
or  at  188 — 190°  under  atmospheric  pressure,  and  has  a  sp.  gr.  0*9065 
at  13°.  Its  dibromide  melts  at  70 — 71°. 

When  a-chloro-/3-bromobutenylbenzene  is  boiled  with  concentrated 
alcoholic  potash,  an  oil  distilling  at  102 — 105°  under  8  mm.  or  at 
232 — 234°  under  atmospheric  pressure,  and  having  a  sp.  gr.  1*1434  at 
14°  is  obtained.  It  is  probably  phenvlchloromethylallene, 

CPhClICiCHMe. 


J.  J.  S. 


Impurities  of  Technical  Indene  and  a  New  Synthesis  ot 
Truxene.  Max  Weger  and  A.  Billmann  (Ber.,  1903,  36,  640 — 645). 
— By  the  aid  of  the  hydroxybenzvlbenzylidene  derivative,  Thiele  (Abstr., 
1901,  i,  76)  has  shown  that  technical  indene  contains  65  percent,  of  pure 
indene,  and  not  90  per  cent,  as  previously  supposed.  It  has,  however, 
been  found  that  the  amount  of  indene  in  the  technical  product  depends  on 
the  age  of  the  specimen,  and,  when  the  indene  has  been  freshly  prepared 
from  coal  tar,  amounts  to  80  per  cent.  In  order  to  obtain  a  quanti¬ 
tative  yield  of  hydroxybenzylbenzylideneindeneand  therefore  to  isolate 
the  whole  of  the  indene  present  in  the  technical  material,  the  indene  and 
the  benzaldehyde  should  be  diluted  with  a  little  alcohol  and  shaken 
with  potassium  hydroxide,  and  the  impurities  then  removed  by 
distilling  with  steam.  This  distillate  contains  coumarone  (10 — 17 
per  cent.)  and  hydrindene  (5  per  cent.) ;  this  leaves  about  5  per  cent, 
of  the  original  technical  indene  unaccounted  for.  On  keeping,  indene 
rapidly  absorbs  oxygen,  acquires  an  acid  reaction,  and  reduces 
silver ;  treated  with  alcohol,  the  partially  oxidised  indene  gives  an 
insoluble  portion,  whilst  pure  indene  is  completely  soluble ;  according 
to  its  age,  technical  indene  contains  from  about  1  per  cent,  to  4  per 
cent,  of  oxygen  ;  when  freely  exposed  to  the  air  or  when  air  is  passed 
through  indene,  the  percentage  of  oxygen  may  rise  to  16 — 17.  These 
oxidised  products  do  not  distil  with  steam,  and  consequently  are  left 
with  the  hydroxybenzylbenzylidene  derivative. 

Both  on  heating  and  on  keeping,  indene  suffers  polymerisation, 
giving  substances  which  are  insoluble  in  alcohol.  Coumarone  under¬ 
goes  no  such  change. 

From  the  residue  of  the  distillation  of  indene,  truxene,  C18H12,  has 
been  isolated  ;  it  is  probably  formed  together  with  hydrindene  as 
follows  :  4C9H8  =  C18H12  +  2C9H10.  K.  J.  P.  O. 

Decomposition  of  Polymeric  Compounds :  Truxene  from 
Coumarone -tar.  Gustav  Kraemer  (Ber.,  1903,  36,  645 — 648. 
Compare  preceding  abstract). — The  opinion  is  expressed  that  the  con¬ 
version  of  indene  into  truxene  and  hydrindene  ( loc .  cit.)  is  an  example 
of  a  process  which  plays  an  important  part  in  the  formation  of  the 
heavy  oils  and  greases,  both  in  natural  oils  and  in  the  products  of 
distillation  of  coal.  Thus  “bakunin,”  C20H3fl,  which  has  been  recently 
described  by  Kraemer  and  Spilker  (Abstr.,  1900,  i,  617)  as  a  constituent 
of  Russian  petroleum,  is  probably  identical  with  the  condensation 
product  formed  from  decylene.  K.  J.  P.  O. 
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Action  of  Zinc  on  Triphenylchloromethane.  James  F.  Norris 
and  Llora  R.  Culver  ( Amer .  Chem.  J.,  1903,  29,  129 — 140.  Compare 
Abstr.,  1901,  i,  198). — A  quantitative  study  of  the  reaction  between 
zinc  and  triphenylchloromethane  has  shown  that  the  reaction  is  very 
complicated  and  that  slight  variations  in  the  conditions  have  a  marked 
influence  on  the  result.  It  was  found  that  a  larger  quantity  of  zinc  is 
used  than  that  demanded  by  Gomberg’s  equation,  2C(C6H5)3C1  +  Zn  = 
2C(CgH5)3-  +ZnCl2,  that  more  oxygen  is  absorbed  than  is  contained  in 
the  peroxide,  and  that  the  percentage  of  peroxide  produced  is  less  than 
that  found  by  Gomberg. 

In  order,  if  possible,  to  remove  the  elements  of  hydrogen  chloride 
from  triphenylchloromethane  without  the  application  of  beat,  a  mixture 
of  triphenylchloromethane  and  pyridine  was  dissolved  in  ethyl  acetate 
and  the  solution  left  for  a  few  days ;  the  compound ,  C(C6H5)3C1,C5H5N, 
which  separated  in  large,  pink  crystals,  melts  at  167 — 167 ’5°,  and  is 
decomposed  by  water  with  formation  of  triphenylcarbinol  and  pyridine. 

E.  G. 

Bromination  and  Nitration  of  Certain  Derivatives  of  Methyl- 
aniline  and  Ethylaniline.  Jan  J.  Blanksma  (/tec.  trav.  chim ., 
1902,  21,  413 — 418.  Compare  Abstr.,  1902,  i,  600). — When  heated 
with  alcoholic  ammonia  on  the  water-bath,  l-bromo-3  :  4-dinitrobenzene 
gives  Korner’s  3-bromo-6-nitroaniline  ( Jahrb .,  1875,  333),  which,  on 
bromination  in  acetic  acid  solution,  gives  Scliiff’s  3  ;  4-dibromo-6-nitro- 
aniline  (Abstr.,  1891,  45)  and  2:3: 4-tribromo-6-nitroaniline,  the  latter 
melting  at  166°  and  not  at  161°  as  stated  by  Korner. 

When  treated  with  methylamine,  l-bromo-3  :  4-dinitrobenzene  gives 
3-bromo-6-nitromethylaniIine  melting  at  115°,  and  this  on  bromination, 
yields  successively  Z-A-dibromo-§-nitromethylaniline ,  which  forms  orange- 
red  crystals  melting  at  165°,  and  2:3:  \-tribromoA-nitromethylaniline, 
melting  at  128°.  The  corresponding  derivatives  of  ethylaniline,  pre¬ 
pared  in  a  similar  manner,  melt  at  90°,  128°,  and  130°  respectively. 

3  :  i-I)ibromo-2  :  6 -dinitrophenylmethylnitroamine,  obtained  by  the 
action  of  fuming  nitric  acid  on  3 : 4-dibromo-6-nitromethylaniline, 
forms  colourless  crystals  melting  at  140°;  on  treatment  with  methyl- 
amine,  this  is  converted  into  i-bromo-2  :  Q-dinitro-S-methylammophenyl- 
methylnitroamine,  which  forms  yellow  crystals  melting  at  179°,  and 
when  treated  with  fuming  nitric  acid  yields  A-bromo-2  :  Q-dinitro- 
xa-phenylenedimethyldinitroamine,  forming  colourless  crystals  melting 
and  decomposing  at  173°. 

p -Nitrobenzomethylamide,  prepared  by  the  action  of  jt?-nitrobenzoy 
chloride  on  methylamine,  forms  colourless  crystals  melting  at  218°; 
the  corresponding  m-nitrobenzmethylamide  melts  at  174°  and  is 
identical  with  the  compound  previously  obtained  by  Romburgh 
(Abstr.,  1886,  546)  by  nitrating  benzomethylamide.  G.  D.  L. 

1  :  2-Dichloro-4  :  5  dinitrobenzene  and  Certain  of  its  Deriva¬ 
tives.  Jan  J.  Blanksma  (Rec.  trav.  chim.,  1902,  21,  419 — 423). — 
When  nitrated,  o-dichlorobenzene  gives  1  :  2-dichloro-4  :  6-dinitro¬ 
benzene,  and,  in  larger  proportion,  1  :  2‘dichloroA  :  5 -dinitrobenzene, 
which  forms  colourless  leaflets  melting  at  110°;  the  latter  is  converted 
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by  ammonia  into  3  :  4-dioliloro-6-nitroaniline,  previously  prepared  by 
Beilstein  and  Kurbatow  (Abstr.,  1879,  309),  and  by  methylamine  into 
3  : 4  dichloro-Q-nitromethylaniline,  which  forms  orange-red  crystals 
melting  at  148°.  The  corresponding  3  :  4 -dichloro-$-nitroethyl  aniline 
melts  at  120°.  Fuming  nitric  acid  converts  the  former  substance 
into  3  :  i-dichloro-2 ;  6 -dinit  rophenylmethylnitroamine,  which  forms  colour¬ 
less  crystals  melting  at  121°. 

3  :  k-Dichloro-Q^nitroanisole  results  from  the  action  of  sodium  meth- 
oxide  on  1  :  2-dichloro-4  :  5 -dinitrobenzene,  and  forms  colourless  crystals 
melting  at  86°. 

1  :  2-Dichlorc-4  :  5-dinitrobenzene,  when  treated  with  sodium  sulphide 
(compare  Abstr.,  1901,  i,  461),  gives  a  resinous  oil,  but  with  sodium 
disulphide  3:4:3':  4 ' -telrachloro-Q  :  6 ' -dinitrodiphenyl  disulphide  is  ob¬ 
tained  ;  this  forms  yellow  crystals,  and  melts  at  233°.  l-Bromo-3  :  4- 
dinitrobenzene  with  sodium  sulphide  gives  a  resin,  but  with  the 
disulphide  forms  3  :  3'-dibromo-2  :  2' -dinitrodiphenyl  disulphide,  melting 
at  184°,  and  yielding  5-bromo-2-nitrobenzenesulphonie  acid  when 
treated  with  fuming  nitric  acid.  G.  D.  L. 

Bromination  and  Nitration  of  Certain  Derivatives  of  Benzyl- 
aniline.  Jan  J.  Blanksma  {Rec.  Irav.  chim.,  1902,  21,  428—431. 
Compare  Abstr.,  1902,  i,  442,  600,  and  preceding  abstracts). — ju-Nitro- 
benzyl-p-nitroaniline  (compare  Paal  and  Benker,  Abstr.,  1899,  i,  587), 
when  treated  with  fuming  nitric  acid,  gives  2:4: 6-trinitrophenyl- 
■p-nitrobenzylnitroamine,  forming  colourless  crystals  and  melting  and 
decomposing  at  141°,  and,  when  brominated,  pnitrobenzyl-2-brorno- 
i-nitroaniline,  which  forms  greenish-yellow  crystals  and  melts  at  180°. 
Fuming  nitric  acid  converts  the  latter  compound  into  2-bromo-\  :  6- 
dinitrophenyl-^-nitrobenzylnitroamine,  which  is  obtained  in  colourless 
crystals  melting  at  132°, 

jo-Nitrobenzyl-o-nitroaniline,  prepared  by  the  action  of  £>-nitrobenzyl 
chloride  on  o-nitroaniline,  forms  yellow  crystals  melting  at  138°  as 
stated  by  Bamberger  (Abstr.,  1894,  i,  239),  and  not  at  145°  as  stated 
by  Paal  and  Benker  ( loc .  cit.).  On  bromination,  it  gives,  successively, 
p- nitrobenzyl-i-bromo-2-nitroaniline ,  forming  yellow  crystals  melting  at 
151°,  and  -p-nitrobenzylA  :  Q-dibromo-2-nilroaniline,  which  forms  yellow 
crystals  and  melts  at  128°. 

The  corresponding  p-nitrobenzyl-3-ni(roaniline  can  be  similarly 
nitrated  and  brominated  with  ease,  but  the  products  have  not  yet  been 
investigated.  G.  D.  L. 

Behaviour  of  Thioearbimides  towards  Magnesium-organic 
Compounds.  Franz  Sachs  and  Hermann  Loevy  ( Ber .,  1903,  36, 
585 — 588). — Phenylthioearbimide  interacts  with  magnesium  alkyl 
iodides  to  form  thioanilides,  which  can  be  prepared  in  good  yield  by 
this  method.  Thioacetanilide  was  thus  prepared  from  magnesium 
methiodide,  whilst  the  etbiodide  gave  thiopropionanilide,  NHPh'CSEt, 
which  crystallises  from  dilute  acetic  acid  in  white,  glistening  needles, 
melts  at  67 — 67’5°,  and,  like  other  compounds  of  the  series,  dissolves 
in  dilute  alkalis  and  is  reprecipitated  unchanged.  Thiobenzanilide, 
NHPh*GSPh,  prepared  from  phenylthioearbimide  and  magnesium 
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phenyl  bromide,  melts  at  101  *5 — 102°  and  not  at  97*5 — 98*5°.  Thiobutyr- 
anilide,  NHPh*CSPra,  crystallises  from  dilute  acetic  acid  in  white 
needles  and  melts  at  32 — 33°.  Thioisovaleranilide, 
NHPh-CS*CH2-CHMe2, 

crystallises  in  white  needles  (m.  p.  not  given).  Thioisohexoanilide , 
NHPh‘CS*CH/CHo‘CHMe9)  forms  white  needles  and  melts  at  63°. 

T.  M.  L. 

Condensation  of  Methylaniline  with  Acetaldehydecyano- 
hydrin.  Franz  Sachs  and  Willy  Kraft  ( Ber .,  1903,  36,  757 — 763. 
Compare  Abstr.,  1902,  i,  780). — A  65  per  cent,  yield  of  methyl- a- cyano- 
ethylaniline  ( a-methylanilinopropionitrile ),  NMePh*CHMe*ON,  obtained 
when  monomethylaniline  and  acetaldehydecyanohydrin  are  heated 
with  absolute  alcohol  for  2  hours  at  100°,  is  a  colourless  liquid  with 
a  blue  fluorescence,  which  distils  at  147°  under  20  mm.  pressure  and 
dissolves  readily  in  most  solvents.  With  concentrated  sulphuric  acid 
and  a  drop  of  dichromate  solution,  it  yields  an  intense  red  coloration, 
and  with  alcoholic  chloranil  solution  it  gives  the  characteristic 
coloration  for  dialkylated-anilines.  It  yields  a  p-m^roso-derivative 
NO*C6H4*NMe*CHMe*CN,  crystallising  in  long,  grass-green  prisms 
and  melting  at  75*5°.  The  nit  roso-com pound  condenses  with  an 
alcoholic  solution  of  y>-nitrobenzyl  cyanide  yielding  the  p -methylcyano- 
ethylaminophenylimide  of  p  nitrobenzoyl  cyanide , 

N02«C6H4-C(CN):N*C6H4*hIMe-CHMe-CN, 
which  crystallises  in  well-developed,  three-sided  prisms  with  a  bronzy 
lustre  and  melts  at  142°.  The  nitroso-compound  also  condenses  with 
phenylmethylpyrazolone  yielding  the  azomethine  derivative, 

CO — NPh 

CN-0HMe*NMe-06H4-N:C<^  ^  > 

which  crystallises  in  red  needles  melting  at  190°. 

a-Methylanilinojyropionamide,  N  MePh  *  CH  Me  *  CO  *N  II2 ,  is  formed 
when  the  corresponding  nitrile  is  left  in  contact  with  concentrated 
sulphuric  acid  for  12  hours,  then  poured  on  to  ice,  and  ca»refully 
rendered  alkaline  with  ammonia ;  it  crystallises  in  glistening  needles, 
melts  at  47*5°,  and  is  readily  soluble  in  most  organic  solvents  and  in 
dilute  acids.  It  yields  a  p-m'^roso-derivative  crystallising  in  olive- 
green,  six-sided  prisms  and  melting  at  159*5°. 

The  nitrosoamide  condenses  with  benzyl  cyanide  yielding  the 
azomethine  compound,  CN'CPhlN’CgH^NMe'CHMe'CO'NB^,  which 
crystallises  in  brick-red  needles  melting  at  154°.  With  y>-nitrobenzyl 
cyanide,  it  yields  a  similar  azomethine  derivative, 

NO2*C6H4-C(CN):N-C0H4-NMe*CHMe-CO-NH2, 
crystallising  in  dark  violet  plates  and  melting  at  205 — 210°.  With 
maloDonitrile,  it  forms  the  methylcarbaminylethylaminophenylimide  of 
mesoxalonitrile,  C(CN)2!H’C6H4*NMe,CHMe'CO'KH2,  in  the  form 
of  reddish-brown  plates  melting  at  244*5°. 

When  the  azomethine  compound,  derived  from  the  nitrosoamide 
and  benzyl  cyanide,  is  hydrolysed  and  condensed  with  2  :  4-dinitrobenz- 
aldehyde,  a  product,  CgHg^O^CHiN-CgH^NMe-CHMe-CO-NH,,,  is 
obtained  melting  at  235 — 238°.  J.  J.  S. 
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Preparation  of  w-Cyanomethylaniline  and  its  Derivatives. 
Badische  Anilin-  und  Soda-Fabrik  (D.R.-P.  132621.  Compare  Abstr., 
1898,  i,  127). — Methyleneaniline  and  the  corresponding  derivatives 
of  other  aromatic  amines  yield  cyanogen  derivatives  on  treatment  with 
hydrogen  cyanide.  To  obtain  the  best  yield,  the  base  is  converted  into 
its  sodium  disulphite  compound,  and  this  is  added  to  a  solution  of 
potassium  cyanide  and  gently  warmed.  The  cyano-derivative  then 
separates.  It  is  not  necessary  to  isolate  the  disulphite  compound,  but 
the  product  of  reaction  of  the  base  and  sodium  hydrogen  sulphite  may 
be  employed  directly. 

w-Cyanomethyl-^-toluidine  and  w-cyanomethylanthranilic  acid  are 
white  substances  melting  at  62°  and  165°  respectively.  C.  H.  D. 

New  Di-iodopbenol.  P.Brenans  ((7ompLmi<7.,1903, 136, 236 — 238. 
Compare  Abstr.,  1901,  i,  322,  643;  1902,  i,  280,  673). — The  hitherto 
unknown  3  :  5-di-iodophenol  has  been  prepared,  starting  from  4  :  6-di- 
iodo-2-nitroaniline;  the  latter  is  converted  into  3  :  5-di-iodonitrobenzene 
by  diazotising  with  sodium  nitrite  in  concentrated  sulphuric  acid  and 
then  adding  to  boiling  alcohol.  This  di-iodonitrobenzene  was  obtained 
by  Willgerodt  and  Arnold  (Abstr.,  1902,  i,  16,  17)  from  2  :  6-di-iodo- 
4-nitroaniline,  but  the  substance  thus  prepared  melted  at  95 — 96°, 
whereas  that  obtained  by  the  author  melted  at  103°.  The  yield  of  the 
nitrobenzene  from  the  di-iodo-o-nitroaniline  is  more  than  twice  that 
from  the  jo-nitro-derivative.  3  :  5-Di-iodoaniline,  prepared  from  the 
di-iodonitrobenzene,  melted  at  107°;  Willgerodt  and  Arnold  found  the 
melting  point  to  be  105°,  and  describe  an  acetyl  derivative  melting  at 
101 — 102c;  the  acetyl  compound  prepared  by  the  author  sublimed  at 
257 — 258°  without  melting  and  had  the  formula  C6H3I2'NHAc.  The 
amino-group  was  replaced  by  the  hydroxyl  group  in  the  usual  manner, 
forming  3  :  5-di-iodophenol,  OH*C6H3I2,  which  crystallises  in  colourless 
needles  from  water,  melts  at  103 — 104°,  and  is  slowly  volatile  with  steam. 
The  ethyl  ether,  OEt’C6H3I2,  crystallises  in  needles  melting  at  29 — 30° 
and  is  easily  volatile  with  steam ;  the  acetate  forms  colourless  needles 
melting  at  79°.  K.  J.  P.  O. 

Preparation  of  the  Dinitrophenols  and  Dinitroanisoles,  and 
Certain  of  their  Physical  Properties.  Arnold  F.  Holleman 
[with  G.  Wilhelmy]  (Jlec.  trav.  chim.,  1902,  21,  432 — 447). — The 
method  employed  by  the  author  for  the  separation  of  the  mixture  of 
2  : 4-  and  2  :  6-dinitrophenols,  obtained  on  nitrating  o-nitrophenol, 
differs  from  that  of  Hiibner  and  Schneider  (Abstr.,  1873,  1030)  in  the 
fractional  precipitation  of  the  mixed  potassium  salts  by  barium  chlor¬ 
ide  ;  the  barium  salt  of  2  :  6-dinitrophenol  being  less  soluble  in  water 
than  that  of  the  isomeric  compound. 

The  separation  of  the  mixture  of  3  :  6-,  3  :  4-,  and  2  :  3-dinitrophenoIs, 
obtained  by  the  nitration  of  m-nitrophenol  (compare  Bantlin,  Abstr., 
1879,  237  ;  and  Henriques,  Abstr.,  1883,  327),  is  effected  by  taking 
advantage  of  the  relatively  sparing  solubility  of  3  :  6-dinitrophenol 
in  alcohol  and  of  3  :  4-dinitrophenol  in  benzene.  After  separation  by 
this  means,  the  residue  contains  the  3  :  6-  and  2  : 3-compounds,  from 
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which  the  latter  is  separated  by  extraction  with  a  little  alcohol  and 
purified  by  crystallisation  from  25  per  cent,  acetic  acid. 

The  ionisation  constants  of  the  isomeric  dinitrophenols  are  given, 
and  are  sensibly  in  agreement  with  the  measurements  of  Bader  (Abstr., 
1891,  257). 

3  : 5-Dinitrophenol,  the  constant  of  which  has  not  previously  been 
measured,  has  K  2’1  x  10~7. 

o-Nitrophenol  and  p-nitrophenol  have  iT  6*8  x  10-8  and  6*5  xlO-8 
respectively,  and  not  7*5  x  10~s  and  9-6  x  10~8,  as  given  by  Hantzsch 
(Abstr.,  1900,  i,  94),  m-nitrophenol  having  iTl*0  x  10~8.  The  values  of 
K  for  the  dinitrophenols  do  not  agree  with  the  numbers  calculated 
from  those  of  phenol  and  the  mononitrophenols  by  Ostwald’s  method. 

2  : 4-Dinitroanisole  is  formed  by  treating  l-ehloro-2 : 4-dinitro¬ 
benzene  with  potassium  hydroxide  in  methyl-alcoholic  solution,  the 
2  :  6-,  3  :  6-,  3  : 4-,  and  2  :  3-isomerides  being  obtained  from  the  silver 
salts  of  the  corresponding  phenols  by  means  of  methyl  iodide  (compare 
Salkowski,  Annalen,  1874,  174,  273  ;  and  Bantlin,  loc.  cit.).  The 
2  :  6-compounds  may  also  be  conveniently  separated  from  the  mixed 
2  :  4-  and  2  :  6-dinitroanisoles,  obtained  on  nitrating  o-nitroanisole,  by 
extraction  with  carbon  disulphide  in  quantity  insufficient  to  secure 
complete  solution  and  crystallisation  of  the  extracted  portion  from 
alcohol  in  which  the  2  :  6-  is  less  soluble  than  the  2  :  4-compound. 

The  isomeric  dinitroanisoles  have  the  following  sp.  gr.  in  the  fused 
state  :  2  :  4,  1-3364  at  131*2°,  1*3596  at  108°;  2  :  6,  1*3000  at  128-5°, 
1*2906  at  138-7°;  3:6,  1*3429  at  109*3°,  1*3233  at  127*5°;  3:4, 
1*3338  at  110*2°,  1*3138  at  130  5°;  2  :  3,  1*3083  at  126-8°,  1-2990  at 
137°;  3:5,  1-3445  at  109°,  1-3222  at  130-4°.  The  corrected  melting 
points,  determined  with  10  grams  of  material,  are  :  2  :  4,  86*9°  ;  2:6 
117*5°;  3:6,  97°;  3  :  4,  69  3°  ;  2:3,  118  8°;  3:5,  105*8°. 

G.  D.  L. 

Derivatives  of  Phenyl  Ether.  V.  Alfred  N.  Cook  (J.  Amer. 
Chem.  Soc.,  1903,  25,  60 — 68.  Compare  this  vol.,  i,  163). — p -Nitro- 
phenyl  p -tolyl  ether ,  N02*C6H4'0,C6H4Me,  prepared  by  the  action  of 
p-bromonitrobenzene  on  potassium  p-tolyloxide,  melts  at  66°  and  boils 
at  225°  under  25  mm,  pressure,  On  exposure  to  light,  it  speedily  turns 
brown.  Its  sulphonic  acid  crystallises  from  water  in  light  yellow 
needles  melting  at  102° ;  the  barium  and  sodium  salts  are  described. 

p-A minopheny l  p -tolyl  ether  melts  at  122°.  The  hydrochloride ,  hydro¬ 
bromide ,  sulphate ,  nitrate,  and  platinichloride  were  prepared. 

When  p-nitrophenyl  p-tolyl  ether  is  treated  with  nitric  acid,  a  second 
nitro-group  is  introduced  ;  the  product  so  obtained  forms  yellow  needles 
melting  at  101°.  Corresponding  nitro-derivatives,  melting  respectively 
at  98°,  100°,  and  106°,  were  also  produced  from  o-nitrophenyl  o-tolyl 
ether,  o-nitrophenyl  p-tolyl  ether,  and  o-nitrophenyl  m-tolyl  ether. 
When  p-nitrophenyl  p-tolyl  ether  is  boiled  with  strong  nitric  acid,  a 
hexanitro- derivative  results. 

The  isomeric  nitrophenyl  tolyl  ethers  are  contrasted.  The  closer  the 
positions  of  the  nitro-  and  methyl  groups  to  one  another,  the  greater  is 
the  tendency  for  the  compound  to  be  liquid.  Spatial  influence  is  also 
important  in  conditioning  the  stability  of  the  amino-ethers,  the  most 
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stable  variety  being  that  where  the  amino-  and  the  methyl  groups  are 
furthest  apart. 

o-Bromonitrobenzene  acts  more  readily  than  its  p-isomeride  on 
potassium  tolyloxides.  A.  McK. 

Hydroxy  benzyl  Halides  from  Negatively  Substituted 
Phenols.  Farbenfabriken  vorm.  Fredr.  Bayer  &  Co.  (D.B.-P. 
132475). — The  nitrophenols  and  halogen-phenols  react  with  the  halogen- 
methyl  alcohols  (or  with  formaldehyde  and  strong  haloid  acids)  to  form 
derivatives  containing  the  group  -CH2X,  where  X  =  halogen.  Phenols 
containing  carboxyl  or  aldehyde  groups  react  similarly  (compare 
D.R.-P.  120374),  but  not  phenolsulphonic  acids.  The  presence  of  a 
dehydrating  agent  is  necessary. 

p -Nitrohydroxybenzyl  chloride,  obtained  by  passing  gaseous  hydrogen 
chloride  into  a  solution  of  jo-nitrophenol  and  formaldehyde  in  strong 
hydrochloric  acid,  separates  as  an  oil  crystallising  in  colourless  needles 
melting  at  132°,  easily  soluble  in  alcohol,  benzene,  acetic  acid,  and  chloro¬ 
form,  less  so  in  light  petroleum  and  ether.  The  iodide  melts  at  169°. 

o-  Nitrohydroxybenzyl  chloride ,  yellow  needles,  and  melts  at  75°  ;  the 
corresponding  bromide  and  iodide  are  yellow  substances  which  melt  at 
76°  and  112°  respectively,  o -Chlorohydroxybenzyl  chloride  crystallises 
from  light  petroleum  in  colourless  needles  melting  at  112°;  p -chloro¬ 
hydroxybenzyl  chloride  melts  at  85°.  C.  H.  D. 

Bromoxylenols.  Emilio  Noetling  ( Ber .,  1903,  30,  656). — The 
compound  described  as  5-bromo-m-4-xylenol  (Abstr.,  1901,  i,  588)  is 
really  the  6-bromo-derivative.  J.  J.  S. 

Iodine  and  Bromine  Derivatives  of  Thymol.  Paul  Dannen- 
berg  ( Monatsh .,  1903,  24,  67 — 79). — On  treating  thymol  with  bromine 
(2  mols.),  a  yellow,  oily  compound  is  obtained  which  is  soluble  in  alkali 
and  therefore  not  a  substitution  product  as  supposed  by  Kehrmann 
(Abstr.,  1890,  367).  The  o-bromo-~p-keto-bromide  crystallises  at  -14° 
and  is  analogous  to  the  keto-bromides  prepared  by  Zincke.  On  distil¬ 
lation  in  a  vacuum,  o-p -dibromothymol  is  formed  ;  this  is  best  prepared 
by  the  action  of  a  mixture  of  sodium  bromide  and  bromate  on  thymol. 
It  boils  at  186°  under  20  mm.  pressure  and  forms  a  benzoate  melting 
at  80—81°. 

The  keto-iodides  from  thymol  lose  iodine  very  easily  to  form  stable 
compounds,  which  are  assumed  to  be  bimoleoular  balogenides,  that  is, 
substituted  quinones  of  diphenol.  Similar  products  are  obtained  from 
mono-  and  dibromo-thy  mols.  E.  F.  A. 

New  o-tu/cfoHexanediol  and  its  Derivatives.  L^on  Brunel 
( Compt .  rend.,  1903,  130,  383 — 385.  Compare  this  vol.,  i,  157). — 
o-cyclo Hexanediol,  C6H10(OH)2,  is  best  prepared  by  heating  iodo- 
cycfohexanol  with  aqueous  15  per  cent,  potassium  hydroxide  under 
pressure,  first  at  75 — 80°,  when  the  esoanhydride,  C0H1OIO,  is  formed, 
and  then  at  130 — 140°;  it  crystallises  in  colourless,  orthorhombic 
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plates  melting  at  104°  and  boiling  at  236°  under  760  mm.  pressure,  when 
it  becomes  slightly  brown.  The  acetate  is  a  liquid ;  the  benzoate 
crystallises  in  needles  melting  at  93'5°.  The  monomethyl  ether,  prepared 
from  iodohexanol  and  silver  oxide  in  the  presence  of  80  per  cent, 
alcohol,  is  a  colourless  liquid  boiling  at  184 — 185°  under  762  mm. 
pressure,  and  has  a  sp.  gr.  0’9657  at  ll^0;  the  corresponding  ethyl 
ether  boils  at  195°  under  762  mm.  pressure  and  has  a  sp.  gr.  0'9467 
at  11-2°. 

The  cycZohexanediol  (o-naphthene  glycol)  obtained  by  Markownikoff 
(Abstr.,  1899,  i,  22)  by  oxidising  cycloixexene  by  permanganate  is  not 
identical  with  the  substance  here  described ;  Markownikoff’s  substance 
is  to  be  called  a-o-cycfohexanediol,  and  the  author’s  the  /3-compound. 

K.  J.  P.  0. 


Coloured  Substances  Derived  fromNitro-compounds,  C.  Loring 
Jackson  and  R.  B.  Earle  (Amer.  Chem.  J.,  1903,  29,  89—120.  Com¬ 
pare  Jackson  and  Gazzolo,  Abstr.,  1900,  i,  433). — When  a  solution  of 
trinitroanisole  in  benzene  is  treated  with  sodium  isoamyloxide,  an 
additive  compound  ( sodium  dinitromethoxyisoamyloxyquinolnitrolate), 
C5Hi1,0,C6H2(N02)2(0Me)IN0,0Na,  is  obtained  as  a  bright  red  precipi¬ 
tate,  which  is  decomposed  by  dilute  hydrochloric  acid  with  formation  of 
isoamyl  picrate  and  trinitroanisole.  The  same  substance  isproduced  when 
the  additive  compound  with  sodium  methoxide  is  heated  at  70°  with 
isoamyl  alcohol.  By  the  action  of  aniline  on  the  sodium  methoxide 
compound,  picrylaniline  is  produced,  and  by  the  action  of  hydroxyl- 
amine,  picrylhydroxylamine  is  formed. 

The  compound,  C6H3(N02)3,2CH3‘0ISra  (sodium  nitrodimethoxydi- 
quinolnitrolate),  obtained  by  the  action  of  sodium  methoxide  on  tri¬ 
nitrobenzene,  is  red  and  amorphous,  and  rapidly  undergoes  decom¬ 
position.  If  this  compound  is  treated  with  dilute  hydrochloric  acid 
immediately  after  its  preparation,  it  yields  trinitrobenzene,  but  if 
left  for  3  days  in  an  exhausted  desiccator  and  then  treated  with  hydro¬ 
chloric  acid,  no  trinitrobenzene  is  produced,  but  tetranitroazoxy benzene 
is  formed  together  with  formaldehyde,  nitrous  acid,  and  other  sub¬ 
stances. 

The  additive  compound  of  trinitroanisole  (1  mol.)  with  sodium 
methoxide  (2  mols.),  C6H2(N02)3*0Me,2CH3'0Na  (sodium  nitrotri- 
methoxydiquinolnitrolate),  is  an  amorphous,  orange -coloured  powder 
which  is  freely  soluble  in  water. 

By  the  action  of  potassium  cyanide  on  a  solution  of  trinitroanisole 
in  methyl  alcohol,  the  compound ,  C6H2(N02)3-0Me,2KCN  ( potassium 
nitrodicyanodiquinolnitrolate),  is  obtained  as  a  reddish-brown,  amor¬ 
phous  substance,  freely  soluble  in  water  or  alcohol  and  very  unstable. 

The  compound,  C6II3(I702)3,2CgH5*0Na  ( sodium  nitrodiphenoxydi- 
quinolnitrolate),  prepared  by  the  addition  of  sodium  phenoxide  to  an 
ethereal  solution  of  trinitrobenzene,  forms  a  brick-red,  amorphous 
powder  and  is  instantly  decomposed  by  water. 

The  compound,  [C6H3(!N02)2*S03]2Ba,2CH3,0Na  ( barium  sodium 
nitrosulphomethoxyquinolnitrolate),  obtained  by  the  action  of  sodium 
methoxide  on  barium  dinitrobenzenesulphonate  [S03  :  N02 :  N02  = 

c  c  2 
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1:3:5],  forms  an  amorphous,  pale  salmon-coloured  powder  and  is 
soluble  in  water  or  ethyl  alcohol.  E.  G. 

Products  of  the  Condensation  of  Saligenin  with  Aromatic 
Bases.  Carl  Paal  (Arch.  Pharm .,  1902,  240,  679 — 690.  Compare 
Abstr.,  1894,  i,  450  ;  1895,  i,  346  ;  1899,  i,  748). — By  heating  saligenin 
(o-hydroxy benzyl  alcohol)  with  an  aromatic  amine,  NH2R,  at  150 — 160°, 
usually  with  a  little  alcohol  and  in  a  sealed  tube,  a  product, 
0H*06H4*CH2*NHR,  is  prepared.  A  good  yield  is  obtained  when 
there  is  a  substituting  group  in  the  para-position  with  regard  to  the 
amino-group ;  when  there  is  a  substituting  group  in  the  ortho-position, 
the  yield  is  more  or  less  diminished,  and  in  some  cases  no  definite 
product  of  condensation  can  be  isolated  (compare  Abstr.,  1899,  i,  587). 
The  action  of  acetic  anhydride,  in  the  cold,  or  after  a  short  heating,  on 
the  product  of  condensation,  converts  it  into  a  monoacetyl  derivative, 
OH‘C6H4*CH2'NAcB, ;  after  boiling  for  some  time,  the  diacetyl  deri¬ 
vative,  OAc*C6H4'CH2'NAcR,  is  formed.  A  list  of  the  compounds 
prepared  is  given  below,  with  their  melting  points. 

o-Hydroxybenzyl-p-anisidine  [R  =  CcH4‘OMe(4)],  128°;  monoacetyl 
derivative,  98° ;  diacetyl  derivative,  crystalline.  o -Hydroxybenzyl- 
p-pkenetidine  [R  =  06H4*0Et(4)],  145 — 146°;  monoacetyl  derivative, 
101°.  o-Hydroxybenzyl-p-chloroaniline  [R  =  C6H4C1(4)],  121°;  mono¬ 
acetyl  derivative,  95°  ;  diacetyl  derivative,  glassy.  o-Hydroxybenzyl- 
p-bromoaniline  [R  =  C6H4Br(4)],  126°;  monoacetyl  derivative,  108°; 
diacetyl  derivative,  glassy. 

With  o-toluidine,  no  crystalline  product  could  be  obtained.  o-Iiydr- 
oxybenzyl-zs-m-xylidine  [R  =  C6H3Me2(2  :  4)],  114°,  small  yield.  With 
p-xylidine,  only  a  very  little  crystalline  product  was  obtained,  and  that 
not  well  crystallised.  o-Hydroxybenzyl-ty-cumidine 
[R  =  C6H2Me3(2  :  4  :  5)], 

172 — 173°,  yield  about  50  per  cent.  ;  the  hydrochloride  was  analysed. 
o-Hydroxybenzyl-o-anisidine  [R  =  C6H4*OMe(2)],  70 — 71°,  very  small 
yield.  o-Hydroxybenzyl-o-chloroaniline  [R  =  06H4C1(2)],  118°,  very 
small  yield.  With  o-bromoaniline,  very  little  crystalline  product  was 
obtained. 

When  saligenin  is  heated  just  to  boiling  with  excess  of  methyl- 
aniline,  some  o ■hydroxybenzylaniline,  OH*C6H4'CH2,NMePh,  is  ob¬ 
tained  as  an  oil.  C.  F.  B. 

Benzyl  Derivatives  containing  Sulphur,  and  their  Decom¬ 
position  by  Dry  Distillation.  Emil  Fromm  and  Oscar  Achert 
(Ber.,  1903,  36,  534 — 546). — When  carefully  purified  benzyl  sulphide 
is  distilled  under  the  ordinary  pressure,  either  in  an  oil-bath  or  over 
a  bare  flame,  it  gives  as  sole  products  hydrogen  sulphide,  toluene, 
stilbene,  thionessal  (tetraphenylthiophen),  and  s-tetraphenylbutane  ; 
contrary  to  previous  statements,  carbon  disulphide,  sulphur,  benzyl 
mercaptan,  and  dibenzyl  are  not  produced,  and  the  substance  formerly 
described  as  “ tolallyl  sulphide”  is  really  a  mixture  of  stilbene,  thio¬ 
nessal,  and  s  tetraphenylbutane,  into  which  it  can  be  resolved  by 
crystallising  it  alternately  from  acetone  and  alcohol.  Benzyl  disul¬ 
phide  under  similar  circumstances  gives  the  same  products  with  the 


ORGANIC  CHEMISTRY. 


341 


addition  of  sulphur ;  the  proportion  of  stilbene  is  smaller,  and  that 
of  thionessal  greater,  than  in  the  case  of  benzyl  sulphide. 

The  first  product  of  the  decomposition  of  benzyl  sulphide  is  un¬ 
doubtedly  stilbene,  which  is  converted  by  the  hydrogen  sulphide  simul¬ 
taneously  formed  into  thionessal,  2C14H12  +  H2S  =  C28H20S  +  6H.  It  is 
the  nascent  hydrogen,  formed  according  to  the  equation  given,  which 
reduces  the  stilbene  to  toluene  and  the  thionessal  to  tetraphenylbutane, 
C28H20S  +  8H  =  C2SH26  +  H2S.  These  changes  were  experimentally 
realised  by  the  authors  ;  it  is,  moreover,  experimentally  shown  that 
neither  stilbene  nor  thionessal  is  reduced  by  hydrogen  sulphide  to  tetra¬ 
phenylbutane  according  to  the  equations  2C14H12  +  H2S  =  C28H26  +  S 
and  C2sH20S  +  3H2S  =  C28II06 -1- 4S,  so  that  the  reducing  agent  is  not 
hydrogen  sulphide  as  such,  but  nascent  hydrogen  formed  from  it. 

In  the  decomposition  of  benzyl  disulphide,  in  addition  to  the  fore¬ 
going  changes,  the  sulphur  initially  formed  converts  the  stilbene  into 
thionessal,  2C14H12  +  S  =  C28H20S  +  4H,  the  nascent  hydrogen  produced 
reducing  part  of  the  stilbene  to  toluene. 

Benzyl  sulphoxide  fails  to  give  definite  products  with  phenylhydr- 
azine  and  hydroxylamine,  but  condenses  wtih  benzaldehyde  giving  a 
compound,  021H180S,  which  crystallises  from  chloroform  or  acetone  in 
small,  white  needles  and  melts  at  203°.  When  distilled  at  210°,  benzyl 
sulphoxide  is  decomposed  into  sulphur  dioxide,  toluene,  benzaldehyde, 
and  benzyl  disulphide;  at  270°,  the  disulphide  is  further  resolved 
in  the  manner  already  stated. 

At  290°,  benzylsulphone  decomposes  only  partially,  the  principal 
products  being  sulphur  dioxide,  stilbene,  and  toluene. 

s -Tetraphenylbutane,  CHgPh’CHPh’CHPh’CB^Ph,  prepared  by  re¬ 
ducing  thionessal  with  tin  and  hydrochloric  acid  in  alcoholic  benzene 
solution,  is  very  sparingly  soluble  in  acetone  and  melts  at  255°. 

W.  A.  D. 

p-Dimethoxybenzhydrol.  Hans  Schnackenberg  and  Roland 
Scholl  (Ber.,  1903,  36,  654 — 655). — p-Dimethoxybenzophenone  yields 
an  oxime  melting  at  133°  (compare  Gattermann,  Abstr.,  1896,  i,  173), 
which  undergoes  the  Beckmann  transformation,  yielding  anisic  anisidide, 
0Me*06H4,C0*NH'C6H4,0Me,  melting  at  202°.  The  phenylhydrazone, 
C(C6H4*OMe)2IN2HPh,  melts  at  123 — 124°.  p -Dimethoxybenzhydrol, 
CH(06H4,,0Me)2’0H,  obtained  by  the  reduction  of  the  ketone  by 
Zagumenny’s  method  (this  Journal,  1877,  i,  459),  crystallises  from  a 
mixture  of  ether  and  light  petroleum,  melts  at  72°,  and  dissolves 
in  concentrated  acid  yielding  red  solutions,  but  does  not  form  solid 
salts.  Its  acetyl  derivative  melts  at  8 3 '5°,  J.  J.  S. 

Action  of  Zinc  on  Benzoyl  Chloride.  James  F.  Norris  and 
D.  R.  Franklin  ( Amer .  Ghem.J.,  1903,  29, 141 — 149). — When  benzoyl 
chloride  is  treated  with  zinc  at  the  ordinary  temperature,  the  quantities 
which  interact  are  approximately  those  represented  by  the  equation 
2CfiH5*COCl  +  Zn  =  206H5*C0  — f  ZnCl2.  The  reaction  is  extremely 
complicated,  and  neither  hydrogen  chloride  nor  dibenzoyl  is  produced. 
When  the  experiment  is  carried  out  in  presence  of  oxygen,  only  a 
small  quantity  of  the  gas  is  absorbed.  The  product  of  the  reaction, 
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after  removal  of  the  zinc  chloride,  yields  benzoic  acid  and  a  brown, 
amorphous  substance  melting  at  125 — 130°.  If  the  product  is 
distilled,  benzoic  acid,  benzoic  anhydride,  and  a  small,  non-volatile 
residue  are  obtained.  It  was  also  observed  that  in  some  cases,  when 
the  product  of  the  reaction  was  treated  with  water,  zinc  hydroxide  was 
produced,  the  presence  of  an  organo-metallic  compound  being  thus 
indicated.  E.  G. 

Constitution  of  van  Heteren’s  Chloronitroethoxybenzo- 
nitrile.  Jan  J.Blanksma  (Bee.  trav.chim.,  1902,  21,424 — 427.  Compare 
van  Heteren,  Abstr.,  1901,  i.  460). — The  chlorooitromethoxy-  (or 
ethoxy-)  benzonitriles  of  van  Heteren  (loc.  cit.)  are  converted  by 
hydrolysis  with  concentrated  hydrochloric  acid  into  Meldola,  Woolcott, 
and  Wray’s  4-chloro-3-nitrophenol  (Trans.,  1896,  69,  1322).  The 
orientation  of  van  Heteren’s  compounds  is  therefore  0R:CN:N0o:Cl  = 
6  : 1  :  2  :  3. 

When  nitrated,  the  ethoxy-compound  gives  S-chloro-2  :  5-dinitro-Q - 
ethoxy benzonitrile ,  which  forms  yellow  crystals  melting  at  65°  ;  this, 
when  treated  with  alcoholic  ammonia,  yields  3-chloro-5-nitro-2-amino- 
Q-ethoxybenzonitrile,  which  forms  yellow  crystals  and  melts  at  157°, 
whilst  by  the  action  of  sodium  monosulphide  (whereby  the  nitro-group 
in  position  2  is  eliminated)  a  sulphide  is  obtained  which  forms  yellow 
crystals  and  melts  at  146°.  G.  D.  L. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
IX.  Esterification  of  Sulphonic  and  Sulphocarboxylic  Acids. 
Rudolf  Wegscheider  and  Margarethe  Furcht  ( Moncitsh .,  1902,  23, 
1093—1146.  Compare  Abstr.,  1900,  i,  657;  1901,  i,  32;  1902,  i, 
617 — 620). — Methyl  benzenesulphonate  cannot  be  prepared  by  the 
action  of  methyl  alcohol  on  the  acid  or  of  methyl  iodide  on  the 
sodium  salt  in  presence  of  methyl  alcohol,  but  is  formed  by  the  action 
of  methyl  sulphate  on  the  acid  (compare  Krafft  and  Roos,  Abstr., 
1892,  1219  ;  1894,  i,  91;  Kastle  and  Murrill,  Abstr.,  1895,  i,  370). 
It  boils  at  154°  under  20  mm.  pressure;  it  forms  a  1/55  normal 
aqueous  solution,  and  has  at  25°,  with  a  concentration  of  1  gram 
mol.  per  litre,  the  hydrolysis  constants,  with  water,  K  0-0006  ;  with 
normal  potassium  hydroxide  solution,  K  0051 ;  and  with  normal 
hydrochloric  acid,  K  00024.  The  corresponding  constants  for  methyl 
benzoate  are,  with  potassium  hydroxide,  K  2 -4  ;  with  hydrochloric 
acid,  K  0-00004. 

Methyl  m-sulphobenzoate,  formed  by  the  action  of  methyl  sulphate  on 
the  acid,  crystallises  in  large,  hard  prisms,  melts  at  32 — 33°,  boils  at 
198 — 200°  uuder  20  mm.  pressure,  and  is  easily  soluble  in  alcohol, 
ether,  or  benzene,  but  almost  insoluble  in  water  (compare  Limpricht 
and  von  Uslar,  Annalen ,  1857,  102,  252;  1858,  106,  30).  The 
/1-monomethyl  ester  is  formed  by  the  action  of  methyl  alcohol  on  the 
acid,  of  methyl  alcohol  and  hydrogen  chloride  on  the  sodium  hydrogen 
salt,  of  methyl  iodide  on  the  silver  salt  in  presence  of  methyl 
alcohol,  of  methyl  alcohol  on  m-sulphobenzoic  semichloride,  and  on 
hydrolysis  of  the  dimethyl  ester  with  methyl  alcohol  or  water.  It 
forms  a  syrup  which  crystallises  in  a  vacuum,  melts  at  65 — 67°,  is 
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extremely  hygroscopic,  is  easily  soluble  in  water  or  alcohol,  but  only 
slightly  so  in  ether  or  benzene.  On  exposure  to  moist  air,  hydrolysis 
takes  place.  The  a-monomethyl  ester,  [C02H  :  S03Me],  formed  by  the 
action  of  methyl  iodide  on  the  silver  salt,  melts  at  139 — 14.0°,  is  not 
hygroscopic,  and  is  easily  soluble  in  alcohol,  ether,  or  hot  benzene,  but 
almost  insoluble  in  water ;  when  distilled  in  a  vacuum,  both  mono¬ 
methyl  esters  are  partially  converted  into  the  dimethyl  ester  and  the 
acid. 

On  addition  of  concentrated  sodium  chloride  solution  to  an  aqueous 
solution  of  the  /3-monomethyl  ester,  the  sodium  salt  is  precipitated. 
m-Sulphobenzoic  semichloride  crystallises  from  benzene  and  melts  at 
133 — 134°.  The  constitution  is  uncertain;  the  formation  of  the 
/3-monomethyl  ester  points  to  [COC1 :  S03H],  but  the  solubility  in  benz¬ 
ene  and  insolubility  in  water  to  [C02H.  :  S02C1]. 

The  action  of  methyl  alcohol  on  m-sulphobenzoyl  chloride, 

[COC1 :  S0201], 

leads  to  the  formation  of  the  /3-monomethyl  ester  and  an  ester  chloride , 
[C02Me  :  S02C1],  which  melts  at  63 — 65°,  is  moderately  stable,  only 
slightly  hygroscopic,  and  is  easily  soluble  in  benzene  or  ether. 

Dimethyl  p-sulphobenzoate,  formed  by  the  action  of  methyl  sulphate 
on  the  acid,  crystallises  in  white  leaflets,  melts  at  88 — 90°,  and  is 
easily  soluble  in  benzene  or  ether,  less  so  in  alcohol,  and  insoluble 
in  water  ;  it  is  also  formed  by  the  action  of  methyl  iodide  on  the 
silver  salt,  C7H405SAg2,  crystallises  from  water  in  white  nodules, 
and  is  easily  decomposed  by  light.  The  a-monomethyl  ester, 

[COjjH  :  SOaMe], 

formed  by  the  action  of  methyl  iodide  on  the  silver  hydrogen  salt, 
separates  from  ether  in  small,  white  crystals,  melts  at  195 — 196°, 
and  is  easily  soluble  in  hot  ether.  Silver  hydrogen  p-sulphobenzoate , 
C7H505SAg,l^H20,  forms  large,  transparent  crystals,  is  easily  soluble 
in  cold  water,  loses  water  on  exposure  to  air,  and  is  stable  to 
light.  The  fi-monomethyl  ester,  [C02Me :  S03H],  formed  by  the 
same  methods  as  the  corresponding  meta-ester,  is  obtained  as  a  light 
yellow  syrup,  which  solidifies  over  phosphorus  pentoxide,  melts  at 
99 — 100°,  is  easily  soluble  in  water  and  alcohol,  and  yields  a  silver 
salt,  C8Hl705SAg,  and  a  sodium  salt.  Sodium  hydrogen  p-sulphobenzo- 
ate,  obtained  on  addition  of  sodium  chloride  to  the  aqueous  solution  of 
the  acid,  forms  glistening  crystals  and  does  not  react  with  methyl 
iodide  at  150°, 

The  esters  of  o-nitro-/>-sulphobenzoic  acid  are  formed  by  the  same 
reactions  as  the  esters  of  the  sulphobenzoic  acids.  The  dimethyl  ester 
crystallises  from  water  in  white  piisms,  melts  at  86 — 87°,  is  easily 
soluble  in  ether,  and  is  hydrolysed  to  the  /3-monomethyl  ester  when 
boiled  with  alcohol.  The  /3-monomethyl  ester,  [C02Me  ;  S03H],  melts  at 
95 — 97°,  is  very  hygroscopic,  and  is  easily  soluble  in  water  or  alcohol. 
The  a-monomethyl  ester  melts  at  140  —142°  and  is  easily  soluble  in 
ether  or  hot  benzene,  but  almost  insoluble  in  water.  G.  Y. 

Preparation  of  Salicylic  Acid.  Chemische  Fabrik  auf  Aktieit 
(vorm.  E.  Schering)  (D.R.-P.  133500), — In  the  preparation  of  salicylic 
acid  by  the  action  of  carbon  dioxide  on  sodium  phenoxide,  the  pro- 
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duct  of  the  fusion  of  an  alkali  benzenesulphonate  with  an  alkali 
hydroxide,  consisting  of  phenoxide  and  alkali  sulphite,  may  be  sub¬ 
stituted  for  the  pure  phenoxide.  Oxidation  and  darkening  in  colour 
is  thus  hindered,  and  alkali  economised.  C.  H.  D. 


Synthesis  of  Anisic  and  of  jo-Bthoxybenzoic  Acids.  F. 
Bodroux  ( Gompt .  rend.,  1903,  136,  377 — 379). — Bromophenyl  alkyl 
ethers  react  readily  with  magnesium  in  dry  ethereal  solution  forming 
organo-magnesium  compounds,  resembling  in  all  respects  the  corre¬ 
sponding  alkyl  magnesium  compounds ;  aldehydes,  ketones,  esters, 
iodine,  and  bromine  act  on  them  violently  ;  with  water,  the  original 
phenyl  ether  is  regenerated.  Carbon  dioxide  is  absorbed,  forming  a 
phenyl  magnesium  carbonate,  thus  : 

OR-C6H4-MgBr  +  C02  =  0R*C6H4*C02*MgBr, 
which,  on  treatment  with  an  acid,  is  converted  into  a  substituted 
benzoic  acid.  Anisic  acid  can  be  obtained  from  p-bromoanisole  by 
heating  magnesium  with  an  ethereal  solution  of  the  anisole  until  the 
whole  of  th6  magnesium  is  dissolved,  then  passing  in  dry  carbon 
dioxide  and  treating  the  mixture  immediately  with  hydrochloric  acid. 
jo-Ethoxybenzoic  acid  was  prepared  in  a  similar  manner  from  phenetole. 

K.  J.  P.  0. 


Condensation  of  Benzaldehyde  with  Hydroxy-acids.  Josef 
Mayrhofer  and  Karl  Nemeth  ( Monatsh .,  1903,  24,  80 — 86). — Benz¬ 
aldehyde  and  malic  acid  are  condensed  by  heating  with  piperidine  at 
150 — 160°,  forming  a  compound  crystallising  in  white  plates  and 
melting  at  116°.  This  is  /?-benzoylpropionic  acid,  as  it  forms  a  sy re- 
oxime  melting  at  129°  and  convertible  into  the  antiox ime  melting  at 
96°  (compare  Dollfus,  Abstr.,  1892,  1202). 

From  the  condensation  of  benzaldehyde  and  citric  acid  a  compound, 
C20Hi8O8,  melting  at  143 — 144°  has  been  isolated.  This  forms  an 
ester  boiling  at  195°  under  12  mm.  pressure,  and  a  diacetyl  derivative 
meltiug  at  104°,  and  is  probably  a  condensation  product  of  aconitic 
acid  with  2  mols.  of  benzaldehyde,  thus : 

0H-CHPh'CH(C02H)-C(C02H):C(C02H)-CHPh*0H. 

E.  F.  A. 


Absorption  Spectra  of  Indigotin,  Diaminoindigotin,  and 
Tetra-azoindigotin.  Josef  M.  Eder  (Monatsh.,  1903,  24,  13—18).— 
Measurements  of  the  extinction  and  absorption  coefficients  by  Vierordt’s 
method,  Indigotin  shows  a  narrow  band  in  the  yellow  with  a  maxi¬ 
mum  at  A  =  615  y.y..  Diaminoindigotin  has  a  narrow  absorption  band 
in  the  orange-red,  which  increases  in  the  direction  of  green  and  blue 
for  solutions  of  greater  concentration,  and  has  its  maximum  at  A  =623 
pfx,  the  change  produced  by  the  amino-groups  being  thus  about  8 
fj.y.  towards  the  red.  Tetra-azoindigotin  shows  a  strong  band  with 
a  maximum  at  A  =  565  /a/a  in  the  yellow,  and  a  small  band  in  the 
green  with  a  maximum  at  A  =  517  jap..  E.  F.  A. 
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Preparation  of  Bromo-derivatives  of  Indigotin.  Badische 
Anilin-  und  Soda-Fabrik  (D.R.-P.  132266). — The  dibromoindoxyl  ob¬ 
tained  on  treating  indoxyl  with  bromine  water  is  substituted  in  both 
the  benzene  and  the  pyrrole  nuclei  (compare  this  vol.,  i,  32).  On 
heating  with  sodium  acetate,  or,  better,  with  aniline  or  pyridine, 
hydrogen  bromide  is  eliminated  and  a  symmetrical  p -dibromoindigotin 
formed.  By  passing  oxygen  into  an  alkaline  solution  of  indoxyl  and 
bromoindoxyl,  monobromoindigotin  is  formed.  C.  H.  D. 

Condensation  of  Phthalic  Anhydride  with  Halogen  Deriv¬ 
atives  of  Benzene,  Carl  Graebe,  William  Thevenaz,  and  Knee- 
land  (Arch.  Sci.  phys.  nat.,  1903,  [ivj,  15,  232). — The  three  dichloro¬ 
benzenes  and  bromobenzene  do  not  condense  with  phthalic  anhydride 
in  the  presence  of  aluminium  chloride.  Chlorobenzene  affords  small 
quantities  of  chlorobenzoylbenzoic  acid,  and  condensation,  yielding 
fluorobenzoylbenzoic  acid,  occurs  with  greater  ease  when  fluorobenzene 
is  employed.  G.  D.  L. 

Nitromethane  and  Phthalic  Anhydride.  Siegmund  Gabriel  (Ber., 
1903,  36,  570 — 579). — When  to  a  solution  of  phthalic  anhydride  and 
nitromethane  in  ether  at  0°  sodium  methoxide  is  added,  the  principal  pro¬ 
duct  is  methyl  phthalate,  but  a  small  quantity  of  a  substance  probably 

having  the  constitution  N02*CH2*C(0H)<C^tr  ^>CO,  is  also  formed  ; 

on  heating  with  acetic  anhydride,  the  latter  is  converted  into  nitro- 

methylenephthalide,  N02,CH!C<^^T~^>C0,  which  crystallises  from 

glacial  acetic  acid,  sinters  at  205°,  melts  and  decomposes  at 
206 — 208°,  and  is  converted  by  boiling  hydriodic  acid  in  presence  of 
phosphorus  into  isocoumarin.  With  cold  aqueous  potassium  hydroxide, 
the  phthalide  gives  <o-nitroacetophenone-o-carboxylic  acid, 
C02H-C6H4-C0-CH2-N02, 

which  crystallises  from  water  in  colourless  leaflets,  melts  at  121 ’5°, 
and  yields  a  silver  salt,  C02 Ag’CflH^CO'CH.’NOgAg ;  when  heated 
with  concentrated  hydrochloric  acid  at  100°,  the  acid  is  resolved  into 
hydroxylamine  and  phthalonic  acid. 

With  methyl-alcoholic  potassium  hydroxide  at  0°,  nitromethylene- 
phthalide  gives  the  additive  compound, 

N02K:CH«C(OMe)<^(i“>CO, 

r6±14 

which  crystallises  in  white  needles  and  is  decomposed  by  dilute  hydro¬ 
chloric  acid  forming  a -methoxy  a-nitromethylphthalide, 

N02-CH2-C(0Me)<C^T>C0  ; 

'-'6tL4 

this  crystallises  from  boiling  water  in  flat  needles,  melts  at  110—111°, 
and  on  warming  with  aqueous  potassium  hydroxide  at  60°  is  con¬ 
verted  into  <d-nitroacetophenone-o-carboxylic  acid  (supra). 

When  reduced  by  stannous  chloride,  w-nitroacetophenone-o-carboxylic 
acid  gives  a  base,  CgH.^N’,  which  crystallises  from  water  iu  bright 
rose-coloured,  soft  needles,  and  when  heated  in  a  capillary  tube  above 
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co2h-c6h4-coch2-nh-oh 


160°  forms  a  scarlet  deposit  on  the  sides  of  the  tube  ;  it  yields  a 
hydrochloride ,  which  loses  hydrogen  chloride  at  100°,  and  probably  is 
a  2  :  i‘dihydroxy\$ocarbostyril  formed  as  follows  : 

co2h-c6h4-c<>ch2-no2 

"COCEL 

°6H4<C0.n.0H  + 

The  nitromethylenephthalide  described  is  shown  not  to  be  identical 
with  Zincke’s  substance  of  the  same  name  (AJbstr.,  1892,  1231). 

W.  A.  D. 


H20. 


Fluorescence  of  Naphthalic  Anhydride.  John  T.  Hewitt 
( J .  Soc.  Chem.  Ind.,  1903,  22,  127 — 128). — The  author  calls  attention 
to' the  theory  of  fluorescence  developed  by  him  (Proc.,  1900,  16,  3), 
and  discusses  Francesconi  and  Bargellini’s  results  (this  vol.,  i,  34) 
on  the  fluorescence  of  substituted  derivatives  of  naphthalic  anhydride. 

Naphthalic  anhydride  in  benzene  or  acetic  acid  solution  shows  no 
fluorescence,  but  in  concentrated  sulphuric  acid  a  blue,  fluorescent 
solution  is  obtained.  This  may  be  due  to  the  formation  of  an  oxonium 
salt  which  it  has  not  yet  been  possible  to  isolate,  and  which  may  show 
the  doubly  symmetrical  tautomerism  indicated  by  the  formulae  : 

S04H  H  so4h  so4h 

\/ 

ooo 

S\  ±Z  /\  T±  /\ 

HO-C  CO  ^  OC  CO  ^  OC  C-OH 


C10H« 


c10h6 


which  is  chai’acteristic  of  so  many  fluorescent  substances. 


h6 

McC. 


Methylgallic  Acids.  [Gallic  Acid  Methyl  Ethers.]  Carl 
Graebe  ( Ber .,  1903,  36,  660). — Some  of  the  compounds  recently  de¬ 
scribed  (this  vol.,  i,  262)  have  already  been  prepared  by  Herzig  and 
Poliak  (ibid.,  i,  89).  J.  J.  S. 

Alkyl  Derivatives  of  Gallic  Acid,  Pyrogallolcarboxylic  Acid, 
and  Pyrogallol.  Josef  Herzig  and  Jacques  Pollak  (Ber.,  1903,36, 
660—662,  Compare  this  vol.,  i,  89  ;  and  also  Graebe  and  Martz,  ibid., 
i,  262,  and  preceding  abstract). — Methyl  2-hydroxy-3  :  i-dimethoxy- 
benzene-l-carboxylic  acid,  O H •  C6 H 2( O Me ) 2 ’ C 02M e,  obtained  by  the 
action  of  diazomethane  on  methyl  pyrogallolcar  boxy  late,  melts  at 
75 — 78°  and  is  only  sparingly  soluble  in  alcohol.  The  corresponding 
acid,  0H*C6H2(0Me)2*C02H,  melts  at  169 — 172°,  and  when  heated  at 
200°  yields  2  :  '3 -dimethoxy phenol  distilling  at  122 — 123°  under  17  mm. 
pressure,  and  at  232 — 234°  under  atmospheric  pressure.  J.  J.  S. 


Derivatives  of  m-Acetylaminobenzaldehyde.  Paul  Fried- 
lander  and  ft.  Frjtsch  (Monatsh.,  1903,  24,  1 — 12). — m -Acetylamino- 
benzaldehyde,  prepared  by  the  acetylation  of  m-aminobenzaldehyde, 
crystallises  with  difficulty  from  benzene  in  small,  white  plates  melting 
at  84°,  and  forms  an  oxime  melting  at  185°.  When  nitrated  in  the 
cold  with  a  mixture  of  fuming  nitric  and  strong  sulphuric  acids  in 
glacial  acetic  acid  solution,  a  nearly  quantitative  transformation  into 
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6-nitro-3-acetyla?ninobenzaldehyde  is  brought  about.  This  crystallises 
in  brown  needles  melting  at  161°  and  yields  a  phenylhydrazone  melting 
at  247°,  and  an  oxime  which  melts  at  189°.  When  exposed  for  some 
time  in  benzene  solution  to  sunlight,  a  yellowish-white  precipitate  is 
formed ;  this  dissolves  unchanged  in  soda,  and  its  acetic  acid  solution 
showed  the  green  colour  characteristic  of  nitroso-compounds ;  it  is 
probably  6-nitroso-3-acetyla?ninobenzoic  acid ;  when  heated,  it  decomposes 
at  240°.  Nitroacetylaminobenzaldehyde  dissolves  easily  in  cold 
moderately  concentrated  sodium  hydroxide ;  after  a  time,  or  more 
quickly  on  heating,  brilliant  red-brown  crystals  separate  of  Q-nitro- 3- 
amino-benzaldekyde,  which  crystallises  from  water  in  yellow  needles  and 
gives  a  phenylhydrazone  melting  at  212°. 

Q-lFitro-3-acetylaminophenyllactyl  methyl  ketone, 

N  Cy  C6H3(N  H  Ac)  •  CH(OH)  •  CH  2*  COMe, 
formed  by  dissolving  nitroacetylaminobenzaldehyde  in  acetone  and 
careful  treatment  in  the  cold  with  barium  hydroxide,  crystallises  with 
2H20  in  colourless  needles  melting  at  62°.  The  anhydrous  compound 
melts  at  142°.  On  further  action  of  the  alkali,  or  more  quickly  on 
warming,  diacetyldiaminoindigotin  is  formed,  which  is  easily  hydrolysed 
on  heating  at  120 — 130°  with  dilute  mineral  acids  to  diaminoindigotin. 
The  last  two  compounds  were  not  obtained  in  a  sufficiently  pure  state 
for  analysis.  E.  F.  A. 

jo-Ethylbenzaldehyde.  H.  Fournier  ( Compt .  rend.,  1903,  136, 
557 — 558). — ^o-Ethylbenzaldehyde  could  not  be  prepared  by  Gatter- 
mann’s  method  from  ethylbenzene,  carbon  monoxide,  and  hydrogen 
chloride  in  the  presence  of  aluminium  chloride.  On  treating  ethyl¬ 
benzene  with  the  acid  chloride  of  monoethyl  oxalate  in  the  presence 
of  aluminium  chloride,  ethyl  p-ethylphenylglyoxylate,  Cf)H4Et'C0'C02Et, 
is  formed;  it  is  a  colourless  liquid  boiling  at  186 — -188°  under  30  ram. 
pressure  ;  the  corresponding  acid  crystallises  well  and  melts  at  70 — 71°, 
and  when  heated  with  concentrated  sulphuric  acid  is  converted  into 
jo-ethyl  benzoic  acid  (m.  p.  113°).  When  heated  with  aniline,  ethyl- 
benzylideneaniline,  CfiH4Et*CH!iST Ph,  is  produced  ;  it  melts  at  2 — 3° 
and  boils  at  208 — 210°  under  20  mm.  pressure;  the  corresponding 
toluidine  derivative  melts  at  49°.  When  boiled  with  dilute  sulphuric 
acid,  both  these  substances  are  converted  into  p -ethylbenzaldehyde, 
a  colourless  liquid  boiling  at  221°  and  oxidised  slowly  by  the  air 
to  ^-ethylbenzoic  acid ;  the  hydrazone  forms  yellow  needles  melting 
at  101° ;  the  semicarbazone  melts  at  199°  and  the  oxime  at  29°. 

On  oxidising  ju-ethylmethylbenzene  with  manganese  dioxide  and 
sulphuric  acid  (compare  Abstr.,  1902,  i,  15),  this  aldehyde  is  formed 
in  small  amount  together  with  p-tolualdehyde  ;  methyl  ju-tolyl  ketone 
is,  however,  the  main  product  of  the  oxidation.  K.  J.  P.  O. 

Aldoximation  of  Anisole  by  means  of  Mercury  Fulminate 
and  Aluminium  Oxychloride.  Poland  Scholl  and  J.  Hilgers 
(Per.,  1903,  36,  648 — 650.  Compare  Abstr.,  1900,  i,  144,  and  this 
vol.,  i,  254). — A  mixture  of  o-  and  jt>-anisaldoximes,  anisonitrile,  and 
anisaldehyde  is  obtained  when  anisole  is  left  in  contact  with  mercuric 


348 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


fulminate,  anhydrous  aluminium  chloride,  hydrated  aluminium  chloride, 
and  aluminium  hydroxide  at  40 — 45°,  and  the  mixture  then  poured  on 
to  ice  and  concentrated  hydrochloric  acid.  A  small  amount  of  a  com¬ 
pound,  C15H1603,HC1,  forming  red  crystals  is  obtained  as  a  by-product. 

J.  J.  S. 

Aldoximation  of  Phenetole  by  means  of  Mercury  Fulminate 
and  Aluminium  Oxychloride.  Roland  Scholl  and  A.  Kremper 
( Ber .,  1903,  36,  650 — 654). — Phenetole,  when  treated  in  a  similar 
manner  to  anisole  (compare  preceding  abstract),  yields  ^>-ethoxy- 
benzaldoxime,  p-ethoxybenzaldehyde,  p-ethoxybenzonitrile,  and  a  com¬ 
pound ,  Ol7H20O3,  which  yields  a  hydrochloride  in  the  form  of  red  crystals 
melting  at  103°.  J.  J.  S. 


Abnormal  Course  of  the  Michael  Condensation.  Arthur 
Michael  (Ber.,  1903,  36,  763). — The  so-called  ketopentamethylene 
derivative,  obtained  by  Svodoba  (this  vol.,  i,  174),  has  been  previously 
shown  by  the  author  to  be  a  ketotetramethylene  compound  (Abstr., 
1901,  i,  125).  J.  J.  S. 

Acetophenone  and  Other  Ketones  in  Coal  Tar.  Rudolf 
Weissgerber  (Ber.,  1903,  36,  754 — 757). — Acetophenone  was  isolated 
from  heavy  oil  boiling  between  160°  and  190°  and  previously  freed  from 
acids  and  bases,  by  taking  advantage  of  its  solubility  as  a  feeble  base 
in  sulphuric  acid  of  60°  B.  (compare  Baeyer  and  Villiger,  Abstr., 
1901,  i,  658;  1902,  i,  112  and  355);  the  acid  solution  was  distilled 
with  steam,  the  oil  obtained,  after  drying,  heated  with  phenyl- 
hydrazine  for  3 — 4  hours  at  100°,  and  the  unattacked  oil  removed  by 
steaming.  The  phenylhydrazone  left  was  decomposed  by  hydro¬ 
chloric  acid,  and  a  ketonic  oil  boiling  between  145°  and  210°  obtained  ; 
from  a  fraction  of  this  boiling  between  190°  and  210°,  acetophenone  was 
isolated  in  the  form  of  its  />-bromophenylhydrazone.  W.  A.  D. 

Preparation  and  Properties  of  Two  Tetra-alkyldiaminodi- 
phenylan thrones.  Albin  Haller  and  Alfred  Guvot  (Gompt.  rend., 
1903,  136,  535—537.  Compare  Abstr.,  1901,  i,  350 ).—Tetramethyl- 

Ci  U 

diaminodiphenylanthrone,  CO<^6TT<V>C(C6H4*NMe2)2,  is  readily  pre- 

pared  by  condensing  the  chloride  of  anthraquinone  with  dimethyl- 
aniline  in  the  presence  of  aluminium  chloride,  using  carbon  disulphide  as 
solvent  (compare  Tetry,  Abstr.,  1899,  i,  818) ;  it  crystallises  in  yellow 
plates  melting  at  278°  and  with  1  mol.  of  benzene  in  yellow  needles 
having  the  same  melting  point,  and  dissolves  in  acids  forming  well- 
crystallised,  colourless  salts  ;  it  reacts  neither  with  phenylhydrazine  nor 
hydroxylamine.  Tetraethyldiaminodiphenylanthrone  is  also  prepared 
with  ease  in  a  similar  manner,  and  crystallises  in  slender,  yellow 
needles  melting  at  218°;  its  salts  with  mineral  acids  are  colourless 
and  well  defined.  K.  J.  P.  O. 
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Preparation  of  Ionone.  Haarmann  &  Reimer  (D.R.-P.  132222, 
133145,  and  133563). — Acids  having  oxidising  properties,  such  as 
nitric  and  chromic  acids,  may  be  employed  to  convert  i/Monone  into 
ionone.  As  when  other  dilute  acids  are  employed,  the  product  is  a 
mixture  of  the  a-  and  /3-isomerides  (compare  Abstr.,  1894,  i,  82). 

Acetylionone  is  converted  by  a  solution  of  barium  hydroxide  or 
dilute  acids  into  ionone,  the  product  consisting  chiefly  of  the  /3-com¬ 
pound. 

a-Ionone  is  obtained  almost  exclusively  when  t/r-ionone  is  mixed  with 
concentrated  formic  acid  (compare  Abstr.,  1902,  i,  342,  471). 

C.  H.  D. 


Syntheses  in  the  Naphthacenequinone  Series.  I.  Chr. 
Deichler  and  Ch.  Weizmann  (Ber.,  1903,  30,  547 — 560). — 1  -Hydroxy- 

XK>OC(OH) 

naphthacenequinone,  C6H4\qq.|J _ obtained  by  heating 

a  mixture  of  phthalic  acid,  a-naphthol,  and  boric  acid  with  97  per 
cent,  sulphuric  acid  at  160 — 165°  for  an  hour,  forms  reddish-yellow 
needles,  melts  at  303°,  and  gives  an  acetyl  derivative,  which  crystal¬ 
lises  from  benzene  in  yellowish  needles. 

The  structure  of  the  compound  follows  from  its  giving  naphthacene 
on  distillation  with  zinc  dust,  dihydronaphthacene  on  reduction  with 
hydriodic  acid  (b.  p.  127°)  at  170°,  and  the  dihydroxynaphthacene- 


.COC*C(OH) 

quinone,  C'6®-4<^co-C-C(OH)^>^6^4  an(*  Leupold,  Abstr., 

1898,  i,  482),  on  fusion  with  an  alkali  hydroxide. 

If  in  the  preceding  prepaiation  92  per  cent,  sulphuric  acid  is  used 
and  the  temperature  kept  at  130°  for  2  hours,  the  principal  product 
(30  per  cent,  of  the  whole)  is  o-l-hydroxynaphthoylbenzoic  acid, 
OH-C10H6-CO-C6H4*CO2H ;  this  substance  is  formed  in  quantity  corre¬ 
sponding  with  76  percent,  of  the  theoretical  on  fusing  phthalic  anhydr¬ 
ide  and  a-naphthol  with  boric  acid  alone  at  170 — 190°  for  1  hour,  and 
crystallises  trom  benzene,  melts  at  186 — 187°,  and  gives  a  sodium  salt 
which  forms  large,  bright  yellow  leaflets.  The  acetyl  derivative  crys¬ 
tallises  from  methyl  alcohol  in  nearly  colourless  crystals  and  melts  at 
190°.  The  methyl  ester  separates  from  alcohol  in  yellow  crystals,  melts 
at  108 — 109°,  and  the  ethyl  ester  is  similar  and  melts  at  91°.  The 
structure  of  the  acid  follows  from  its  formation  together  with  a-naph¬ 
thol  when  a-naphthafluorane,  the  configuration  of  which  is  known 
(Meyer,  Abstr.,  1893,  i,  275),  is  fused  with  potassium  hydroxide  at 
150 — 160°  for  6  hours. 

Attempts  to  prepare  1-hydroxynaphthoylbenzoic  acid  by  substituting 
sodium  acetate  or  phosphoric  acid  for  boric  acid  give  unfavourable 
results ;  but  if  boric  acid  be  used,  hydroxy-  and  sulphophthalic  acids 
can  be  employed  in  place  of  phthalic  acid.  /3-Naphthol,  however, 
cannot  be  substituted  for  a-naphthol. 

In  preparing  a-hydroxynaphthacenequinone,  it  is  advantageous  to 
prepare  the  hydroxynaphthoylbenzoic  acid  by  using  boric  acid  alone 
and  then  to  heat  this  with  sulphuric  acid,  which  eliminates  water. 

W.  A.  D. 
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Syntheses  in  the  Naphthacenequinone  Series.  II.  Che. 
Deichler  and  Ch.  Weizmann  (. Ber .,  1903,  36,  719 — 728.  Compare 
preceding  abstract), — Hydroxynaphthacenequinonesulphonic  acid, 

C  TT  <'c0‘n - °(0H)^>p  H 

0,1  4<'CO-C-C(SOsH?)'>  e  *’ 

prepared  by  heating  hydroxynaphthoylbenzoic  acid  with  20  times  its 
weight  of  sulphuric  monohydrate  containing  5  per  cent,  of  boric  acid 
for  2  hours  at  170 — 190°,  crystallises  from  water  in  orange-yellow 
leaflets,  gives  sparingly  soluble  alkali  salts,  and,  when  fused  with 
potassium  hydroxide,  yields  the  di  hydroxy  naphthacenequinone, 


c,,a< 


CO-OC(OH) 


>0„h4 


b  4  T!OC*C(OHr  6  4> 

the  latter  fact,  however,  does  not  definitely  determine  the  structure  of 
the  sulphonic  acid,  since  small  quantities  of  hydroxynaphthacenequinone 
are  also  formed,  and  this,  when  fused  with  alkali,  can  be  converted  into 


the  dihvdroxy-compound. 

The  foregoing  dihydroxynaphthacenequinone,  identical  with  the 
substance  described  by  Gabriel  and  Leupold  (Abstr.,  1898,  i,  482),  is 
also  produced  by  heating  hydroxynaphthacenequinone  with  10  times  its 
weight  of  96  per  cent,  sulphuric  acid  containing  10  per  cent,  of  boric 
acid  for  3—4  hours  at  230°;  but  as  the  product  is  not  uniform,  the  di¬ 
hydroxy-compound  is  obtained  more  readily  by  fusing  the  monohydroxy- 
derivative  with  potassium  hydroxide  and  a  little  potassium  chlorate  for 
12  hours  at  165 — 170°,  or  by  oxidising  it  with  sulphuric  acid  and 
sodium  nitrite.  The  corresponding  diacetoxynaphthacenequinone  crys¬ 
tallises  from  benzene  or  glacial  acetic  acid  in  bright  yellow  needles 
and  melts  at  235°. 


Dihydroxynaphthacenequinonesulphonic  acid, 

r  it  ^c°-c-c(OH)^ 

6  4<^CO*C*C(OH;  6  3  8  ’ 

is  prepared  by  heating  15  grams  of  hydroxynaphthoylbenzoic  acid  or 
hydroxynaphthacenequinone  with  200  grams  of  sulphuric  acid  of  sp.  gr. 
l-84,  containing  15  grams  of  boric  acid  for  1  hour  at  140°,  then  adding 
220  grams  of  25  per  cent,  sulphuric  anhydride,  heating  for  2  hours  at 
180°,  and  finally  raising  the  temperature  to  250°  for  4 — 5  hours  ;  it 
crystallises  from  water  or  dilute  acetic  acid  in  red  leaflets,  gives 
a  sparingly  soluble,  bluish-violet  potassium  salt,  and  is  converted  by 
fusion  with  potassium  hydroxide  at  170°  into  a  trihydroxynaphthacene- 

cooc(otn 

quinone,  C6H/  M  XHj'OK  This  crystallises  from  nitro- 

CU*C’C(Uxi) 


benzene  in  small,  coffee-brown  leaflets  and  dissolves  in  alkalis  giving 
ruby-red  solutions,  which  rapidly  become  colourless  owing  to  atmo¬ 
spheric  oxidation.  An  isomeric  trihydroxynaphthacenequinone  is  obtained 
by  heating  naphthacenediquinone  (Gabriel  and  Leupold,  loc.  cit.)  with 
25  per  cent,  sulphuric  anhydride  for  5  hours  at  100° ;  it  crystallises 
from  nitrobenzene  in  violet  needles,  melts  at  300°  (uncorr.),  and  dis¬ 
solves  in  alkalis  with  a  bluish-violet  coloration.  W.  A.  D. 


Derivatives  of  Menthol.  Ivan  Kondakoff  and  J ulius  Schindel- 
meiser  (J.  pr.  Chem.,  1903,  [ii],  67,  193 — 196.  Compare  Abstr., 
1895,  i,  549,  and  Zelinsky,  Abstr.,  1902,  i,  185). — Menthyl  bromide, 
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prepared  by  the  action  of  phosphorus  pentabromide  on  menthol  at  the 
ordinary  temperature,  boils  at  100 — 103°  under  13  mm.,  at  104 — 106° 
under  15  mm.  pressure,  and  has  a  sp.  gr.  1T63  at  20°,  [a]D  -  9-68°  at 
20°,  and  «D  1 ’48602  at  20°.  If  the  reacting  mixture  is  cooled,  the 
menthyl  bromide  boils  at  103 — 105°  under  13  mm.  pressure  and  has 
asp.  gr.  1-159  at  20°,  [a]D  +  18*33°  at  20°,  and  «D  1-48602  at  20°. 
When  boiled  with  alcoholic  potassium  hydroxide,  the  latter  menthyl 
bromide  is  partly  converted  into  menthene,  which  boils  at  166 — 168° 
under  758  mm.  pressure  and  has  a  sp.  gr.  0-815,  [a]D  -  80‘22°,  and 
«D  1-45369  at  20°.  The  remainder  of  the  bromide  yields  two  fractions  ; 
one,  containing  traces  of  menthene,  boils  at  100 — 103°  under  14  mm. 
pressure  and  has  a  sp.  gr.  1-062,  [aj^  +36-71°,  and  wD  1"47702  at  20°; 
the  other  boils  at  103 — 106°  under  15  mm.  pressure  and  has  a  sp.  gr. 
1*140,  [a]D  +42'54°,  and  nD  1-48496  at  20°.  £er.-Menthol,  formed 
from  the  menthene  by  Reychler’s  process  (Abstr.,  1897,  i,  246),  is 
obtained  in  two  fractions :  the  first  boils  at  80 — 91°  under  13  mm. 
pressure,  and  yields  a  menthene,  which  boils  at  172  — 178°  under 
762  mm.  pressure  and  has  a  sp.  gr.  0  816  and  [a]D  —  66*20°  at  20°; 
the  second  fraction  is  optically  inactive  ;  tertiary  menthol  boils  at 
91 — 93°  under  13  mm.,  at  206 — 207°  under  the  ordinary  pressure,  has 
a  sp.  gr.  0  900  and  nD  1  46188  at  20°,  and  is  converted  by  concentrated 
hydrochloric  acid  into  optically  inactive  menthyl  bromide,  which  boils 
at  98 — 99°  under  11  mm.  pressure  and  has  a  sp.  gr.  1*165  and 
nD  1*48718  at  20°.  When  heated  with  alcoholic  potassium  hydroxide, 
this  bromide  yields  an  optically  inactive  menthene,  which  boils  at 
169 — 176°  and  has  a  sp.  gr.  0*815  and  «D  1-45429.  When  acted  on  by 
fuming  hydrobromic  acid  for  one  month  at  5°,  and  then  for  three 
months  at  20 — 22°,  menthol  yields  a  menthyl  bromide  which  boils  at 
101 — 106°  under  12  mm.  pressure,  has  a  sp.  gr.  1*138,  [a]D  +41-38°, 
and  n-Q  1-48467  at  20°,  and  is  converted  by  boiling  alcoholic  potassium 
hydroxide  partly  into  menthene.  The  residual  bromide  boils  at 
100 — 101°  under  11  mm.  pressure  and  has  a  sp.  gr.  1-105,  [a]D  +54°29', 
and  «D  1-48554  at  20°.  The  menthene  boils  at  166-5 — 169°,  has  a  sp.  gr. 
0*812,  [a]D  —  85  38°,  and  wu  1-45509,  and  is  converted  by  Reychler’s 
process  partly  into  tertiary  menthol.  The  residual  menthene  boils  at 
171 — 177°  and  has  a  sp.  gr.  0"816  and  [a]D  —83-21°  at  20°.  G.  Y. 

Substituted  Aminoacetates  of  Menthol  and  Borneol.  Alfred 
Einhoen  and  Stephan  Jahn  {Arch.  Pharm.,  1902,  240,  644 — 651). — 
Menthyl  and  hornyl  chloroacetates,  CH20l*C02R  (R  =  C10H19  or  C10Hl7), 
were  prepared  by  heating  menthol  and  borneol  respectively  with 
chloroacetic  acid  and  some  strong  sulphuric  acid  ;  the  first  boils  at 
240 — 270°  and  melts  at  38°,  the  second  boils  at  147°  under  30  mm. 
pressure.  When  allowed  to  remain  with  diethylamine  at  the  ordinary 
temperature,  they  form  respectively  menthyl  and  hornyl  diethylamino- 
acelates,  NEt2*CH2*C02R,  which  boil  under  20  mm.  pressure  at 
160 — 162°  and  160°  respectively  ;  the  methiodides  of  these  melt  at  157° 
and  194°,  the  methochlcrrides,  which  crystallise  with  1H20,  at  185°  and 
130°;  the  hydrochloride  of  the  first  melts  at  108°,  the  citrate  of  the  second 
at  146°.  With  aminocamphor  at  80°,  the  two  chloroacetates  condense 
to  menthyl  and  hornyl  camphor ylaminoacetates,  C10H15O*NH*CH2*CO2R, 
respectively ;  the  hydrochlorides  of  these  melt  at  208°  and  237°,  the 
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nitrate  and  sulphate  of  the  second  at  186°  and  142°  respectively ;  in  the 
preparation  of  the  latter,  some  dihydrodicamphenepyrazine  (Duden  and 
Pritzkow,  Abstr.,  1899,  i,  779)  is  obtained  as  a  by-product. 

Menthyl  diethylaminoacetate  hydrochloride  is  readily  soluble  in 
water,  and  decomposes  in  living  organisms  with  elimination  of  menthol ; 
hence,  it  should  form  a  useful  drug.  C.  F.  B. 

Rotatory  Power  of  the  Homologous  Esters  of  Borneol,  iso- 
Borneol,  and  Camphocarboxylic  Acid.  Jules  Minguin  and 
E.  Gregoire  de  Bollemont  ( Compt .  rend.,  1903,  136,  238 — 240. 
Compare  Abstr.,  1902,  i,  383). — With  the  object  of  testing  Tschugaeff’s 
rule  (Abstr.,  1898,  i,  274,  495  ;  1899,  ii,  3),  which  states  that  the  mol. 
rotatory  power  of  a  homologous  series  does  not  vary  from  member  to 
member,  a  number  of  esters  of  borneol,  isoborneol,  and  camphocarb¬ 
oxylic  acid  have  been  investigated. 

Bornyl  stearate  shows  the  limiting  value  for  the  rotatory  power  of 
the  homologous  series  of  the  esters  of  the  fatty  acids,  namely,  4°10'  in 
benzene  solution  and  4°30'  in  alcoholic  solution.  A  double  linking, 
as  instanced  by  the  rotatory  power  of  the  oleate  and  crotonate,  has  no 
great  influence  ;  the  same  holds  for  the  cinnamate. 

isoBornyl  esters  appear  not  to  follow  the  rule,  but  it  is  found 
that  the  isoborneol  has  been  partly  changed  into  i-camphene,  which 
then  forms  inactive  esters  with  the  acids.  The  rotations  are  less  in 
benzene  solution. 

In  the  case  of  the  esters  of  camphocarboxylic  acid,  the  rotation  is 
not  comparable  with  that  of  the  bornyl  esters,  because  in  the  prepar¬ 
ation  of  the  esters,  isomerides  are  formed. 

In  these  experiments,  solutions  containing  025  gram-mol.  per  litre 
were  used,  and  a  25  cm.  tube  was  employed.  The  table  gives  a 
summary  of  the  results  and  the  boiling  points  of  the  esters : 


[ a]u  in 

[«]D  in 

[a]u  of 

alcoholic 

benzene 

Boiling  point. 

egenerated 

solution. 

solution. 

woborneol. 

Bornyl  stearate . 

—  4°10/ 

,,  oleate . 

-  4°14' 

-4  10 

295°  at  18  mm. 

— 

,,  crotonate  . 

-4  44 

-4  10 

173  ,,  19  „ 

— 

,,  cinnamate . 

-5  2 

-  4  10 

_ _ _ 

isoBornyl  formate . 

-3  10 

103°  at  16  mm. 

-24°  3' 

j f  ftCGtfttC  ■  •  . . . . . . 

-4  14 

— 

106  ,,  14  „ 

-24  3 

,,  propionate  . 

-5  8 

-  4°45' 

150  „  13  „ 

-28 

,,  isobutyrate  . 

-5  20 

-4  53 

120  ,,  14  ,, 

-28 

,,  butyrate  . 

-5  40 

-5  6 

123  „  11  ,, 

-29  2 

-  5  56 

-  5  28 

136  12  ,, 

-  31  27 

-6 

-5  34 

202  ,,30  ,, 

-32 

Methyl  camphocarboxylate.. 

+  6  10 

162  16 

Ethyl  ,, 

+  6  30 

— 

164  ,,  20  „ 

— 

Propyl  ,, 

+  6  38 

— 

170  ,,  19  ,, 

— 

isoButyl  ,, 

+  7  14 

— 

177  „  19  „ 

— 

Allyl 

-17  6 

— 

/  160—170°  at  1 
\  20  mm.  J 

— 

K.  J.  P.  O. 
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Oxides  of  the  Terpene  Series.  Friedrich  W.  Semmler  ( Ber ., 
1903,  36,  764 — 770). — The  compound,  C10H16O,  described  by  Wallach 
as  a  ketone  (Abstr.,  1894,  i,  44),  is  shown  to  be  an  oxide ,  and  is 
termed  dihydrocar  voxide.  Its  constitutional  formula  is  probably 

yCMe=CH - (X 

CH^ - CH2 - yCH.  It  yields  a  dibromide  melting  at  55°, 

\CH2-CH2-CHMe/ 

which  readily  decomposes  yielding  hydrogen  bromide.  Permanganate 
converts  the  oxide  into  Tiemann  and  Semmler’s  hydroxy-ketone, 
C9H1602,  melting  at  58 — 59°  (Abstr.,  1895,  i,  674).  An  alcoholic 
solution  of  hydroxylamine  reacts  with  the  oxide  yielding  a  base, 
/CHMe*CH(^H*OH)*0\ 

CHr - CH2 - /CH,  melting  at  113 — 114°.  Its  benzoyl 

\CH,—  CH2— OHMe/ 

derivative,  C17H2303N,  melts  at  144°  and  does  not  combine  with 
bromine.  The  hydrochloride  of  the  base,  C10H19O2N,HCl,  is  insoluble 
in  ether  and  melts  at  93°. 

Alcoholic  potash  at  160°  decomposes  the  base,  yielding  ammonia 
and  a  monobasic  hydroxy-acid ,  C10H18O3.  Its  urethane  melts  at  227° ; 
its  silver  salt  is  relatively  stable.  On  oxidation,  a  ketonic  acid , 
CiOH10O3,is  obtained  which  yields  a  semicarbazone  melting  atl78 — 179°. 
Bromine  water  under  pressure  converts  the  hydroxy-acid  into  iso- 


cuminic  acid,  OOgH'CHMe^C^^g.Q^^CMe. 


J.  J.  S. 


Fenchene.  Iwan  L.  Kondakoff  {J.  pr.  Chem.,  1903,  [ii],  67, 
94 — 111). — Polemical.  An  answer  to  Wallach  (Abstr.,  1902,  i,  685) 
with  reference  to  the  priority  of  the  discovery  of  the  isomeric  trans¬ 
formation  of  secondary  hydroaromatic  alcohols.  E.  F.  A. 


Sesquiterpenes  and  Sesquiterpene-Alcohols.  Johanaes 
Gadamer  and  T.  Amenomiya  {Arch.  Pharm.,  1903,  241,  22—17. 
Compare  Ueno,  J.  Pharm.  iSoc.  Japan,  No.  129,  1074). — Atractylot  is 
obtained  by  distilling  the  roots  of  the  Japanese  plant  Atractylis  ovata 
(order  Composites)  with  steam.  After  recrystallisation  from  solutions 
in  light  petroleum  or  alcohol,  cooled  by  means  of  solid  carbon  dioxide 
and  ether,  it  melts  at  59°,  boils  at  290 — 292°  under  760  mm.  and  at  162° 
under  15  mm.  pressure,  is  optically  inactive,  and  has  n0  1*5 11  at  20°. 
It  has  the  composition,  C15H260,  of  a  sesquiterpene-alcohol,  but  it 
hardly  gives  the  derivatives  that  an  alcohol  should,  as  it  loses  water 
very  readily  with  formation  of  the  sesquiterpene.  Phenylcarbimide 
forms  no  phenylcarbamate,  but  abstracts  water  from  it,  forming 
carbon  dioxide  and  diphenylcarbamide.  Hydrogen  chloride  or  bromide, 
when  passed  into  an  ethereal  solution  of  the  alcohol,  does  not 
merely  replace  the  OH  by  halogen,  X,  but  also  combines  additively, 
forming  an  unstable  compound  of  the  type  C15H26X2.  With  phos¬ 
phorous  tri-iodide  in  carbon  disulphide  solution,  an  oily  product 
with  the  composition  C15H25I  was  obtained,  but  it  decomposed 
readily  into  two  liquids,  the  upper  mobile  one  being  presumably  the 
VOL.  LXXXIV.  i.  d  d 
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hydrocarbon  C15H24,  the  lower  viscid  one,  the  compound  C15H2aI2. 
Nitric  acid  gave  no  definite  product ;  certainly  no  nitrate  was  formed. 
Neither  with  acetic  acid  nor  with  a  pyridine  solution  of  acetic  anhy¬ 
dride  (Yerley  and  Bolsing,  Abstr.,  1901,  i,  54)  did  it  form  an  acetyl 
derivative  ;  it  reacted,  however,  to  the  extent  of  about  50  per  cent,  when 
boiled  with  acetic  anhydride  and  dehydrated  sodium  acetate,  but  the 
product  decomposed  to  a  large  extent  when  distilled.  With  benzoyl 
chloride  in  pyridine  solution,  it  formed  a  benzoyl  derivative  to  the 
extent  of  about  30  per  cent.,  but  this,  again,  was  not  stable  when 
distilled.  The  alcohol  was  not  oxidised  by  chromic  acid  mixture  or 
potassium  permanganate.  All  its  reactions  point  to  its  being  a 
tertiary  alcohol. 

Atractylene ,  C15H24,  the  sesquiterpene  formed  from  atractylol  by 
elimination  of  water,  is  best  obtained  by  heating  atractylol  with 
potassium  hydrogen  sulphate  at  180°.  It  boils  at  260 — 261°  under  the 
ordinary  pressure,  at  125 — 126°  under  10  mm.,  has  a  sp.  gr.  0 ‘9 1 01 
at  20°/ 15°,  and  «D  T5089  at  20°,  the  last  corresponding  with  the 
presence  of  two  double  linkings.  It  readily  polymerises,  getting  more 
viscid,  and  changing  its  odour  from  that  of  cedar-wood  to  that  of 
lemons.  When  prepared  from  the  dihydrochloride  (obtained  from 
atractylol  and  hydrogen  chloride)  by  heating  this  with  aniline  on  the 
water-bath,  it  has  the  sp.  gr.  0*9267  at  20°/4°  and  1*5056  at  20°; 
the  last  corresponds  with  one  double  linking,  and  the  substance  is 
probably  already  polymerised.  With  hydrogen  iodide  in  ethereal 
solution,  it  seems  to  give  the  same  product  as  was  obtained  with 
atractylol.  It  only  takes  up  two  atoms  of  bromine  in  carbon  tetra¬ 
chloride  solution,  the  product  being  an  oil.  It  was  not  found  to  be  con¬ 
verted  into  atractylol  (by  taking  up  water)  when  it  was  heated  with 
sulphuric  acid  and  water  in  the  presence  of  much  acetic  acid  (Abstr., 
1893,  i,  101).  The  nitrosochloride  and  nitrosate  could  only  be 
obtained  as  unstable  oils. 

Experiments  were  also  made  with  caryophyllene,  patchouli-alcohol, 
(guaiol  tiglic  aldehyde,  champacol),  and  oil  of  Carlina  acaulis,  but  no 
new  results  of  importance  seem  to  have  been  obtained.  C.  F.  B. 

Ethereal  Oil  of  Calamintha  Nepeta,  called  “  Marjolaine  ”  in 
the  South  of  Prance.  Paul  Gen  vresse  and  E.Chablay(CWip£.  rend., 
1903,  136,  387 — 389).— Schimmel's  “  Marjolaine  ”  is  extracted  from 
Origanum  Major  ana,  and  Tombarel’s  from  Calamintha  Nepeta.  The  oil 
from  the  source  last  mentioned,  separated  by  distilling  in  steam,  soon 
becomes  yellow,  has  a  sp.  gr.  0*904  at  16°,  and  aD  18°39'  at  15°  in 
chloroform  solution.  On  fractional  distillation,  £-pinene,  a  new  ketone, 
calaminthone,  and  pulegone,  were  isolated.  Calaminthone,  ClOH10O, 
obtained  in  a  pure  state  from  its  oxime,  is  a  colourless  liquid  boiling  at 
208 — 209°  under  745  mm.  pressure,  has  a  sp.  gr.  0*930  at  20°,  aD  11°10' 
at  21°  in  chloroform  solution,  and  a  mol.  refraction  45*385  ;  it  forms  an 
additive  compound  with  bromine.  The  oxime  crystallises  in  white 
needles  melting  at  88 — 89°  and  has  a0  -  6°7'  ;  its  hydrochloride  melts 
at  165°.  The  semicarbazone  forms  yellow  crystals  melting  at  165°. 
On  reduction,  the  ketone  is  converted  into  menthol.  K.  J.  P.  O. 
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Peppermint  Oil  from  Piedmont.  Carlo  Edoardo  Zay  ( Ckem . 
Centr.,  1903,  i,  331 — 332  ;  from  Staz.  sperim.  agrar.  ital.,  35,  816 — 823). 
— An  examination  of  three  1901  Italian  peppermint  oils  gave  the 
following  data.  The  first  is  described  as  extra  refined,  whilst  the  two 
last  are  crude  oils.  The  oils  had  respectively  sp.  gr.  at  15°,  0  916, 
0*9 1  Tl,  0  9256  ;  acid  number,  0*18,  0  76,  2  03;  saponification  number, 
45*2,  30*0,  33‘7  ;  ether  number,  45*0,29*2,  21*6;  iodme  number,  147*1, 
125*2,  13T9  ;  nD  at  16°,  T468,  1*467,  T468  ;  rotatory  power  (100  mm. 
tube),  -2*34°,  -10*41°,  -7*4°;  [a]D*  at  16,° -2*55°,  -11*4°,  -7*9°; 
and  contained  45*78,  51*5,  38*99  per  cent,  of  free  menthol,  and  9*72,  7*10, 
6*01  of  combined  menthol.  The  original  paper  also  contains  a  descrip¬ 
tion  of  the  physical  properties  of  the  oils  and  their  behaviour  towards 
acetic  anhydride,  Tollen’s  reagent,  &c.  Adulteration  of  the  refined  oil 
with  American  turpentine  may  be  readily  recognised  by  the  iodine 
number,  by  the  polarimetric  rotation,  and  by  the  behaviour  of  the  oil 
with  potassium  iodide  in  Marpmann’s  test  (Pharm.  Zeit.,  1893,  466). 

E.  W.  W. 

Mecca  Balsam.  Eduard  Hirschsohn  ( Chem .  Centr.,  1903,  i, 
459 — 460  ;  from  Pharm.  Centr. -Halle,  44,  33 — 35). — The  behaviour  of 
three  samples  of  Mecca  balsam  of  1891 — 1895  and  three  of  previous 
years  towards  various  solvents  and  reagents  has  been  investigated. 
All  the  samples  were  found  to  contain  castor  oil,  and  hence  were 
probably  prepared  by  digesting  the  plant  or  the  resin  with  this  oil. 
One  sample  appeared  to  contain  Canada  balsam,  and  another  to  be 
identical  with  Chios  turpentine.  E.  W.  W. 

Two  New  Glucotannoids.  Eugene  Gilson  ( Compt ,  rend,,  1903, 
136,  385 — 387). — Two  new  glucotannoids,  glucogallin  and  tetrarin, 
have  been  obtained  from  Cninese  rhubarb.  Glucogallin,  C13H16O10, 
forms  colourless  or  pale  yellow  crystals  melting  and  decomposing  at 
about  200°  and  soluble  with  a  brownish-red  coloration  in  potassium 
hydroxide,  with  a  brownish-yellow  coloration  in  sodium  carbonate,  and 
with  a  rose-red  coloration  in  ammonia.  With  ferric  salts,  it  gives 
a  blue-black,  and  with  potassium  cyanide  a  pale  rose,  coloration. 
With  both  normal  and  basic  lead  acetates  and  with  tartar  emetic,  the 
aqueous  solution  gives  precipitates,  but  not  with  gelatin  or  proteids. 
Glucogallin  differs  from  gallic  acid  by  its  insolubility  in  ether.  By 
dilute  sulphuric  acid,  it  is  decomposed  into  mol.  proportions  of  gallic 
acid  and  d-dextrose. 

Tetrarin,  C32H320J2,  crystallises  in  colourless,  transparent  plates 
melting  and  decomposing  at  about  204 — 205°,  and  is  soluble  in  alkali 
hydroxides  and  ammonia.  By  acids,  it  is  decomposed  into  dextrose, 
gallic  acid,  cinnamic  acid,  and  rheosmin. 

Pheoamin,  (J10H12O2,  crystallises  in  rhombic  needles  melting  at  79*5° 
and  is  soluble  m  alkali  hydroxides,  but  is  reprecipitated  by  carbon 
dioxide ;  it  has  all  the  properties  of  an  aldehyde,  reducing  ammoniacal 
silver  oxide,  giving  a  crystalline  compound  with  sodium  hydrogen 

d  d  2 
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sulphite,  and  an  oxime  with  hydroxylamine,  and  resinifying  under 
certain  conditions. 

Besides  glucogallin  and  tetrarin,  a  catechin  was  isolated  from  the 
rhubarb.  K.  J.  P.  0. 

Aloins  of  Natal  Aloes.  Eugene  Leger.  (/.  Pharm.  Chim.,  1903, 
[vii],  17,  13 — 17.  Compare  Abstr.,  1902,  i,  685). — The  composition 
and  properties  of  nataloin  are  best  expressed  by  the  formula  C23H26O10 ; 
it  is  sparingly  soluble  in  water  and  ether,  soluble  in  ethyl  acetate, 
alkali  hydroxides,  ammonia,  and  pyridine,  and  in  concentrated  hydro¬ 
chloric  and  hydrobromic  acids.  Telrabenzoylnataloin  is  amorphous, 
yellow,  and  insoluble  in  water,  soluble  in  alcohol  and  ether ;  hexa- 
benzoylnataloin  forms  yellow,  non-crystalline  grains,  soluble  in  ether, 
sparingly  so  in  cold  alcohol.  Sodium  peroxide  gives  nataloemodin 
methyl  ether,  which  forms  pale  orange-yellow  needles  melting  at  238°, 
and  gives  violet  and  orange-red  colorations  with  concentrated 
sulphuric  acid  and  sodium  hydroxide  respectively.  On  distillation 
with  zinc  dust,  methylnataloemodin  gives  a  methylanthracene,  and  on 
heating  at  170°  with  concentrated  hydrochloric  acid,  nataloemodin, 
which  forms  long,  orange-red  needles  melting  at  220‘5°,  and  giving  a 
red  coloration  with  concentrated  sulphuric  acid  and  a  violet  with 
sodium  hydroxide. 

Homonataloin  closely  resembles  nataloin,  forming  similar  tetra  and 
hexa-benzoyl  derivatives.  Both  homologues  give  a  green  colour  with 
concentrated  sulphuric  acid  and  manganese  dioxide  or  potassium 
dichromate  and  a  violet  colour  on  addition  of  ammonium  persulphate 
to  their  solutions  in  sodium  hydroxide.  The  latter  colouring  matter 
dyes  silk,  but  not  mordanted  cotton.  G,  D.  L. 


Constitution  of  the  Aloins.  Eugene  TAger  (J.  Pharm.  Chim.> 
1903,  [vii],  17,  52 — 55.  Compare  Abstr.,  1902,  i,  685), — The  two 
nataloins  are  regarded  as  condensation  compounds  of  trihydroxy- 
methylanthraquinone  and  a  pentose,  the  latter  group  being  apparently 
less  stably  attached  than  in  other  aloins.  These  two  aloins,  on  treat¬ 
ment  with  nitric  acid,  give  oxalic  and  picric  acids,  and  not  nitrohydroxy- 
anthraquinones  like  barbaloin. 

The  differences  between  the  barbaloins  and  the  isomeric  frangulin  are 
explained  by  assigning  to  the  latter  a  structure 

C1sH702(0H)2-0'CH<J  l  33  3 

(compare  barbaloin,  loc.  cit .). 

G.  D.  L. 


Constituents  of  Cathartic  Drugs.  O.  A.  Oesterle  ( Chem . 
Centr .,  1903,  i,  297  ;  from  Schweiz.  Woch.  Pharm.,  40,  600 — 602). — By 
the  action  of  chromic  acid  on  aloemodin  in  presence  of  glacial  acetic 
acid,  a  compound  is  formed  which  appears  to  be  identical  with  Tschirch 
and  Heuberger’s  rhein  (this  vol.,  i,  107) ;  it  crystallises  from  pyridine 
in  reddish-yellow  needles,  melts  at  314°,  and  is  insoluble  in  chloroform. 
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This  compound  was  also  isolated  from  the  alochrysin  residues  (Abstr., 
1899,  i,  538)  containing  aloxanthin  (Tilden,  Abstr.,  1897,  ii,  266).  The 
acetyl  derivative  crystallises  from  glacial  acetic  acid  in  yellow  needles 
and  melts  at  240°  ;  the  somewhat  darker  diacetyl  derivative  melts  at 
263°.  E.  W.  W. 


Polymerisation  and  Fission  of  the  Molecule  in  the  Pyranol 
Series.  Robert  Fosse  ( Compt .  rend.,  1903,  136,  379 — 381). — It  has 
previously  been  shown  that  naphthyloldinaphthapyran  (the  esoanhydr- 
ide  of  2:2':  2"-trihydroxy-l  :  1'  :  T'-trinaphthylmethane  ;  Abstr.,  1902, 
i,  449)  breaks  up  into  bromonaphthol  and  dinaphthapyryloxonium 


bromide,  CH 


XO10h/ 


OBr ;  in  a  similar  manner,  bisdinaphthapyryl 


naphthylethane),  0<pi°5J«>CH-CH<| 
^10“6 


r  :  1"  :  l'"-tetra- 
[fV>0,  yields  2  mols.  of  di- 
prepared  by 


(the  eso&n hydride  of  s-2  :  2' :  2"  :  2'"-tetrahydroxy-l 

C10He 

naphthapyryloxonium  bromide.  Bisdinaphthapyryl  is 
heating  a  solution  of  dinaphthapyryloxonium  bromide  with  a  small 
quantity  of  zinc  dust  in  glacial  acetic  acid  solution,  and  crystallises  in 
prisms  melting  and  decomposing  at  about  300° ;  when  heated  with  mol. 
proportions  of  bromine  in  solution  of  carbon  disulphide,  it  is  recon¬ 
verted  into  the  oxonium  salt.  As  previously  stated,  bisdinaphthapyryl 
is  also  formed  by  treatment  of  dinaphthapyranol, 


(this  vol.,  i,  49),  with  zinc  dust. 


oh-ch<^°J!6>o 


K.  J.  P.  O. 


Constitution  of  Nencki  and  Sieber’s  “  Resacetein,”  C]fiH1204 
Carl  Bulow  ( Ber .,  1903,  36,  730 — 736). — The  properties  of  “res¬ 
acetein”  (Abstr.,  1881,  811)  point  to  its  being  7 -hydroxy-2-o^-dihydroxy- 
phenylA-methylene-l  :  4 -benzopyranol, 

OH-C8H4<°~j^^>C-C6Hs(OH)2, 

formed  by  the  loss  of  2H20  between  2  mols.  of  resacetophenone  ;  it  is 
best  prepared  by  boiling  resorcinol  with  glacial  acetic  acid  and  anhydr¬ 
ous  zinc  chloride  for  2  hours  at  158 — 160°,  and  gives  a  picrate, 
^16^12^4  ,C6H307N3,H20,  which  crystallises  in  reddish-brown  needles. 
When  slowly  distilled  with  aqueous  sodium  hydroxide,  it  is  resolved 
into  resorcinol  and  resacetophenone. 

Similar  pyranol  derivatives  are  obtained  by  heating  phenol  or 
orcinol  with  acetic  anhydride  and  zinc  chloride.  W.  A.  D. 


Alkaloids  of  Isopyrum  and  Isopyroine.  George  B.  Frank- 
forter  (J.  Amer.  Chem.  Soc.,  1903,  25,  99 — 102). — From  the  roots  of 
Isopyrum  biternatum,  isopyroine  hydrochloride ,  melting  at  255 — 257°, 
was  prepared.  The  platinichloride  melts  at  238°.  Isopyroine , 
C28H4609K,  crystallises  from  alcohol  and  melts  at  160°;  it  is  not 
identical  with  the  isopyrine  or  the  ^-isopyrine  of  Hartsen  (this  Journal, 
1873,  511).  The  methiodide  was  also  prepared,  A.  McK. 
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Action  of  Nitrous  and  of  Hydrochloric  Acids  on  Papaverine. 
Am^i  Pictet  and  G-.  H.  Kramers  [Arch.  Sci.  phys.  nat.,  1903,  [iv],  15, 
121 — 131). — Bj  the  action  of  sodium  nitrite  on  papaverine  hydro¬ 
chloride,  papaveraldoxime  is  formed. 

When  nitrous  fumes  are  led  into  a  boiling  solution  of  papaverine 
hydrochloride  in  chloroform,  nit/rosopapaverine  nitrite  is  produced, 
and  forms  straw-yellow  prisms  melting  and  decomposing  at  179°. 
Nitrosopapaverine  melts  at  18T5°,  forms  colourless,  silky  needles, 
becoming  green  on  exposure  to  light,  and  does  not  give  Liebermann’s 
reaction. 

Of  the  salts  of  nitrosopapaverine,  the  hydrochloride,  nitrate,  and 
platinichloride  melt  and  decompose  at  181°,  183°,  and  235°  respectively  ; 
the  picrate  melts  at  120°. 

On  boiling  papaverine  with  an  excess  of  concentrated  hydrochloric 
acid,  dimethylpapaveroline ,  C16H0N(OMe)2(OH)2,  is  obtained  as  a 
colourless  substance,  soluble  in  alcohol,  sparingly  so  in  ether,  and  in¬ 
soluble  in  light  petroleum,  giving  a  greenish-yellow  colour  with  ferric 
chloride  and  reducing  ammoniacal  silver  solutions.  The  free  compound 
undergoes  oxidation  by  air  with  great  ease,  resinifying  and  becoming 
green,  probably  on  account  of  the  two  hydroxy-groups  being  in  the 
ortho- position.  The  picrate  forms  yellow  needles  melting  at  104°; 
the  platinichloride  is  colourless  and  amorphous. 

By  heating  papaverine  hydrochloride  at  195 — 200°,  methyl  chloride  is 
set  free  and  trimethylpapaveroline  is  obtained ;  it  crystallises  in  colourless 
tablets,  decomposes  without  fusion  at  240°,  is  sparingly  soluble  in  cold 
alcohol  or  chloroform,  almost  insoluble  in  benzene,  light  petroleum,  or 
ether,  does  not  give  a  coloration  with  concentrated  sulphuric  acid  or  sul¬ 
phuric  acid  containing  ferric  chloride,  but  yields  a  red  tint  with 
Mandelin’s  reagent.  The  hydrochloride  separates  from  water  in  a  hydrated 
form  melting  at  65°,  whilst  the  anhydrous  salt  melts  at  192°.  The 
platinichloride  is  orange-yellow  and  melts  and  decomposes  at  231°;  the 
mercurichloride  forms  colourless  needles  melting  and  decomposing  (in  the 
anhydrous  state)  at  155°;  the  picrate  forms  yellow  tablets  melting  at 
206'5°;  the  sodium  derivative  melts  between  160°  and  175°.  The  meth- 
iodide  and  methochloride both  crystallise  in  tetrahedra,  meltingat  63 — 64° 
and  70 — 71° respectively.  On  reduction  of  the  methochloride  with  tin 
and  hydrochloric  acid,  a  base,  is olaudanine,  isomeric  with  laudanine 
and  having  many  similar  properties,  is  obtained  ;  it  melts  at  76°  and 
differs  further  from  laudanine  in  developing  blue  colorations  with 
sulphuric  acid  containing  ferric  chloride  and  with  Frohde’s  and 
Lafon’s  reagents,  each  of  which  gives  a  red  colour  with  laudanine. 

Gr.  D.  L. 

Preparation  of  ^-Tropine.  Emanuel  Merck  (D.R-P.  133564). — 
Tropidine  may  be  largely  converted  into  i/^-tropine  by  the  action  of 
hydrolytic  agents  on  its  hydrogen  haloid  additive  compounds  at  a  high 
temperature. 

The  compounds  used  as  a  starting  point  are  obtained  by  heating 
tropidine  with  haloid  acids  in  closed  vessels. 

Hydriodotropidine  hydriodide  crystallises  from  hot  water  in  four¬ 
sided  tables  melting  with  decomposition  at  19  7°,  the  free  hydriodotropidine 
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is  a  heavy,  colourless  oil,  soluble  in  water,  hydrobromotropidine  is 
also  an  oil,  boiling  at  109°  under  17  mm.  pressure. 

Dilute  acids  or  solutions  of  salts  may  be  employed  as  hydrolytic 
agents,  the  reacting  substances  being  heated  together  in  closed 
vessels  at  180 — 220°.  Some  tropidme  is  regenerated  at  the  same 
time  by  elimination  of  the  hydrogen  haloids,  but  this  may  be  removed 
by  distillation  in  a  current  of  steam.  0.  H.  D. 


Syntheses  in  the  Tropine  Group.  IV.  Monocyclic  Alk- 
amines  of  the  Tropine  Group  and  a  Second  Synthesis  of 
Tropidine.  Richard  Willstatter  ( Annalen ,  1903,  326,  1 — 22). — 

CIR-CH — CH0 


Attempts  have  been  made  to  synthesise  tropine,  NMe 


CHyOH- 


CH*OH> 

-CH„ 


from  the  synthetic  methyltropidine  (dimethylamino-A2  4-cycfohepta- 
.  CH2:CH(NMe2VCH  ,  „ 

diene),  '  U  ,  by  forming  an  additive  product  with 

vO()  vlli  vJLl  ti 


hydrogen  chloride, 


CH2-CH(NMe2)-CH2 


CHn 


-CJH'CH _ CHCr  which’  on  treatment  with 


aqueous  sodium  carbonate,  yields  ^-methyltropine  (i^-dimethylamino- 


A4-c?/c/oheptenol), 


CH2-CH(NMe2)-CH2 
CH„ — ch:ch — CH-OH' 


The  latter  forms  a  di- 


bromo-additive  product  which,  as  free  base,  undergoes  an  isomeric 
change  into  the  quaternary  2-bromotropinemethylammonium  bromide 
(the  methobromide  of  2-bromotronanol), 


CHy-CH(NMe2)— CH2 
CH2-CHBr-CHBr-CH-OH 


CHyCH- 


JSTMe2Br 


CH2-0H- 


i  2 
CH-OH 

-CHBr 


Although,  on  reduction  with  zinc  dust  and  hydnodic  acid,  the  tropan 
ring  is  not  affected,  the  compound  is  not  converted  into  tropine,  but 
water  and  bromine  are  eliminated,  a  tropidine  methiodide  being 
CHyCH - CH2 

formed, 


CH2*CH 


NMe2I  CH  ,  which  can  be  converted^ into  tropidine  by 
-CH 


the  removal  of  methyl  iodide.  These  reactions  afford  a  second  com¬ 
plete  synthesis  of  this  base  from  suberone  (cycfoheptone)  (compare 
Abstr.,  1901,  i,  225). 

Methyltropine  (3-dimethylamino-A4-cycfoheptenol), 

CHy  CH(NMe2)  •  CH2 


ch2—oh:ch -CH-OH 

(compare  Merling,  Abstr.,  1882,  216  ;  and  Ladenburg,  ibid.,  670),  boils 
at  247 — 248°  (eorr.)  under  the  ordinary  pressure  and  at  130 — 131°  under 
12 — 12'5  mm.  ;  the  platinichloride  melts  and  decomposes  at  161°,  and 
the  aurichloride  melts  at  96c ;  this  base  is  easily  converted  by  warming 
with  benzoic  anhydride  in  benzene  solution  into  a  benzoyl  derivative, 
the  hydrochloride  of  which  crystallises  in  clusters  of  slender  prisms  or 
needles  melting  at  171 — 172°.  The  hydrobromide  of  methyltropine 
dibromide,  prepared  from  methyltropine  hydrobromide  and  bromine 
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water,  crystallises  in  prisms  or  plates  melting  and  decomposing  at  178°. 
The  free  base  changes  into  the  isomeric  2 -bromotropinemethylammonium 
bromide ,  which  is  best  prepared  by  adding  a  chloroform  solution  of 
bromine  to  a  solution  of  methyltropine  in  aqueous  hydrobromic  acid  ; 
the  mixture  is  now  made  alkaline  with  sodium  carbonate,  and  the 
chloroform  layer,  which  contains  the  methyl  ammonium  bromide, 
separated;  the  latter  crystallises  in  lustrous  leaflets  or  needles  melting 
and  decomposing  at  233°.  The  corresponding  iodide,  C8H14ONBr*MeI, 
crystallises  in  prisms  or  needles  less  soluble  in  water  than  the  bromide, 
and  melting  and  decomposing  at  233 — 234°.  On  reduction  by  most 
agents,  the  tropan  ring  is  broken  and  methyltropine  is  formed  ;  with 
zinc  dust  and  hydriodic  acid,  tropidine  methiodide  is  produced  (see 
above). 

A  detailed  account  of  the  conversion  of  ^-methyltropine  (synthesised 
from  methyltropidine  or  dimethylamino-A2:4-cyc?oheptadiene)  into  the 
corresponding  2-bromo-i^-tropinmethylammonium  bromide  is  given 
(compare  Abstr.,  1901,  i,  225).  The  hydrochloride  of  the  benzoyl 
derivative  of  ^-methyltropine  crystallises  in  four-sided  plates  or  short 
prisms  melting  at  166 — -1 67°.  Z-Bromo-yp-tropinemethylammonium  iodide, 
OH,,-CH - CHBr 

1  2  i  i 

|  NMe2I  CH'OH,  crystallises  in  four-sided  plates  or  short  prisms 

OH2-CH - ch2 

melting  and  decomposing  at  238°. 


.  A,  .  ,  0  .  CH2-CH(NHMe)-CH2 

\-Methylamino-br-cyc\oheptene-%-ol,  1^ _ hhttt  ntT-OTT’  “as 


-CHICH-CH-OIT 


been  prepared  by  forming  the  additive  product  of  hydrogen  chloride  and 
methylaminocycfoheptadiene  and  replacing  the  chlorine  by  hydroxyl  by 
means  of  sodium  hydrogen  carbonate ;  an  oily  mixture  of  two  isomerides 
is  obtained,  from  which  one  separates  in  crystals ;  when  pure,  the 
latter  forms  prisms  melting  at  103 — 104°  and  absorbs  moisture  and 
carbon  dioxide.  It  forms  an  additive  product  with  bromine,  which, 
however,  differs  from  the  corresponding  derivatives  of  methyltropine 
and  methyl-i/r-tropine  in  not  yielding  a  dicyclic  tropan  derivative ;  on 
reduction  of  this  additive  product,  an  isomeride  of  methylaminocycfo- 
heptenol  melting  at  127 — 129°  is  obtained.  K.  J.  P.  O. 


Synthesis  of  Tropine.  Richard  Willstatter  ( Annalen ,  1903, 
326,  23 — 42.  Compare  preceding  abstract). — Since  the  author  de¬ 
monstrated  that  i^-tropine  could  be  obtained  from  tropidine  (Abstr., 
1901,  i,  744)  and  that  i^-tropine  can  be  oxidised  to  tropinone,  which 
can  then  be  reduced  to  tropine  (Abstr.,  1900,  i,  404),  Ladenburg 
has  also  prepared  tropine  from  tropidine  by  use  of  the  author’s 
method  (Abstr.,  1902,  i,  390,  639),  as  the  means  formerly  employed 
by  him-to  effect  this  change  (Abstr.,  1890,  i,  1167,  1333)  were  not 
free  from  objection. 

With  hydrogen  iodide,  tropidine  hydriodide  forms  an  additive  pro¬ 
duct,  3-iodotropan  hydriodide,  melting  and  decomposing  at  197°, 
which  is  identical  with  the  compound  obtained  by  the  action  of  red 
phosphorus  and  hydriodic  acid  on  tropine  (Ladenburg,  Abstr.,  1883, 
670).  Tropidine  hydrobromide  does  not  form  the  additive  product, 
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3-bromotropane  hydrobromide,  with  hydrogen  bromide  in  the  cold,  but 

CH.-CH - CH2 

i  1  i  i  £ 

only  at  50°.  3-Bromotropane,  NMe  CHBr,  prepared  by  the  ac- 

CH2-CH - CH? 

tion  of  alkalis  on  the  additive  product,  is  an  insoluble  oil  boiling  at 
109 — lOO’S0  under  17’5  mm.  pressure  and  having  a  sp.  gr.  P3682  at 
15‘750/4°  (compare  van  Son,  Abstr.,  1898,  i,  282,  and  1899,  i,  311); 
the  platinichloride  crystallises  in  thin  prisms  melting  and  decomposing 
at  210 — 211°,  the  aurichloride  in  prisms  melting  at  157 — 158°.  The 
methiodide  forms  aggregates  of  sparingly  soluble  prisms  and  is  converted 
on  reduction  into  A3-methyltropan ;  the  methobromide  crystallises  in 
prisms  or  leaflets  ;  the  platinichloride  obtained  from  it  crystallises  in 
long,  orange-red  prisms  melting  and  decomposing  at  247 — 248°. 

A  detailed  account  of  the  conversion  of  3-bromotropan  into 
^-tropine  is  given  (compare  Abstr.,  1901,  i,  744) ;  the  yield  of  ^-tropine 
amounts  to  24  per  cent,  of  the  theoretical. 

A  comparison  has  been  made  between  the  behaviour  of  tropine  and 
that  of  i^-tropine  ;  when  distilled  in  steam,  tropine  is  slowly  volatilised, 
whilst  pure  i/r-tropine  is  non-volatile.  From  a  mixture  of  tropine  and 
its  stereoisomeride,  i^-tropine  can  be  isolated  by  this  means  in  a  pure 
state,  but  with  considerable  loss,  as  some  of  the  ^-tropine  distils  with 
the  tropine.  As  has  been  previously  shown,  a  complete  separation 
can  be  effected  by  means  of  the  picrate  (Abstr.,  1900,  i,  404); 
Ladenburg’s  statement  (Abstr.,  1902,  i,  390)  that  such  is  not  the 
case  being  incorrect.  K.  J.  P.  O. 

Synthesis  of  r-Cocaine.  Richard  WillstXtter  and  Adolf 
Bode  ( Annalen ,  1903,  326,  42 — 78). — The  main  points  of  this  paper 
have  been  published  (Abstr.,  1901,  i,  482)  ;  in  this  communication,  the 
subject  is  dealt  with  in  greater  detail,  and  the  crystallographic 
characters  of  ecgonine  (d,  l,  and  r)  and  its  salts  and  of  r-cocaine  are 
given.  The  hydrochloride  of  r-cocaine  crystallises  in  rhombic  plates 
or  leaflets  melting  and  decomposing  at  205 — 205  ’5°;  the  nitrate  forms 
oblong  leaflets  or  plates  melting  and  decomposing  at  172°.  The 
aurichloride  crystallises  with  2HaO  and  melts  at  65 — 70°  when 
hydrated,  and  at  164 — 165°  when  anhydrous.  All  attempts  to 
decompose  r-cocaine  into  the  d-  and  l-  forms  by  means  of  its  salts 
with  active  acids  (malic,  quinic,  camphoric,  and  tartaric  acids)  were 
unsuccessful.  K.  J.  P.  O. 

Oxidation  of  2  : 4-Dimethylpyrrole.  Giuseppe  Plancher  and 
F.  Cattadori  ( Atti  R.  Accad.  Lincei,  1903,  [v],  12,  i,  10 — 13). — The 
principal  product  of  the  oxidation  of  2  :  4-dimethylpyrrole  by  means  of 
sulphuric  acid  and  potassium  dichromate  is  citraconimide  (methyl- 
aleinimide.  T.  H.  P. 

Synthesis  of  Ecgonic  Acid.  Richard  Willstatter  and  Charles 
Hollander  (Annalen,  1903,  326,  79 — 90). — r- Ecgonic  acid  (1-methyl- 
pyrrolidone-2-acetic  acid)  can  be  synthesised  from  /3-bromoadipic  acid 
(prepared  by  addition  of  hydrogen  bromide  to  AP-hydromueonic  acid) 
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by  heating  it  with  methylamine  in  benzene  solution  (compare  Abstr., 
1901,  i,  561).  A  complete  crystallographic  comparison  of  the  synthetical 
acid  with  the  acid  obtained  from  tropine  has  been  made.  The  crystals 
of  the  characteristic  copper  salt  have  also  been  measured.  The  methyl 
ester  is  an  oil  which  is  completely  miscible  with  water  and  boils  at 
165 — 170°  under  19  mm.,  and  at  159°  under  13  mm.  pressure; 
the  boiling  point  (275°  under  13‘5  mm.)  given  by  Willstatter  and  Bode 
(Abstr.,  1901,  i,  291)  is  erroneous.  K.  J.  P.  O. 


Synthesis  of  Hygric  and  of  2-Pyrrolidinecarboxylic  Acids. 


Richard  Willstatter  and  Friedrich  Ettlinger  ( Annalen ,  1903, 
326,  91 — 128). — The  main  reactions  in  the  synthesis  of  hygric  acid 
(l-methylpyrrolidine-2-carboxylic  acid)  from  ethyl  a.8-dibromopropyl- 
malonate  and  methylamine  have  been  previously  described  (Abstr., 
1900,  i,  405).  When  excess  of  methylamine  was  used,  the  pyrrolidine- 
carboxylic  acid  formed  only  a  small  portion  of  the  products  of  the 
reaction  ;  it  was  thought  that  the  other  substances  produced  were 
six-membered  ring  compounds,  namely,  the  methylamide, 
^NMe-COvp/NHMe 
UM2\cH2-CH2^^CO-NHMe> 

which,  on  hydrolysis  with  baryta,  lost  1  mol.  of  methylamine  yielding 
the  corresponding  acid.  Further  investigation  (compare  Abstr.,  1902, 
i,  233)  showed  that  this  methylamide  was  converted  by  treatment  with 
hydrochloric  acid  into  hygric  acid  with  elimination  of  2  mols.  of 
methylamine.  The  methylamide  is,  therefore,  a  pyrrolidine  derivative, 


CII  *NMe 

I  2  )>C(CO-NHMe)2,  which,  on  treatment  with  baryta,  yields 
the  acid,  l-methylpyrrolidine-2-carboxymethylamido-2-dicar  boxy  lie  acid, 


CH;Me  C02H  ......  ......  .,  . 

CH  -CH9^C<^C0-NHMe '  the  latter  1S  converted  into  hygnc 
amide  on  heating  or  on  boiling  with  water  or  dilute  acids,  carbon 


dioxide  being  eliminated. 

Ethyl  8-bromopropylmalonate  (Abstr.,  1900,  i,  405)  boils  at  153 — 154° 
under  9  mm.,  and  at  164 — 166°  under  16  mm.  pressure  ;  ethyl  aS-di- 
bromomalonate  (loc.  cit.)  is  a  sweet-smelling  oil  boiling  at  176 — 177‘5° 
under  13  mm.  pressure,  and  is  converted  into  ethyl  aS-dibromovalerate 
by  heating  with  aqueous  hydrobromic  acid  underpressure ;  the  diamide 
of  pyrrolidine-2  : 2-dicarboxylicncid(/oc.w£.),preparedfromthecompound 
last  mentioned  by  the  action  of  ammonia,  crystallises  in  prismsytf  cubical 
aspect  belonging  to  the  rhombic  system  ( a  :  6  =  0'8461  : 1)  and  melting 
at  162 — 162-5°;  the  platAnichloride  forms  easily  soluble,  microscopic 
tetrahedra,  and  the  aurichloride,  rhombic  plates  melting  at  180’5°  ; 
the  picrate,  which  is  very  insoluble,  crystallises  in  yellow,  four-  or 
eight-sided  prisms  terminating  in  pyramids,  melting  and  decomposing 
at  234 — 235°.  On  hydrolysis,  the  diamide  yields  2-pyrrolidinecarb- 
oxylic  acid  (m.  p.  203 — 203‘5°;  compare  Fischer,  Abstr.,  1901,  i,  191), 
which  gives  a  characteristic  copper  salt  and  forms  a  hygroscopic 
hydrochloride  melting  at  158 — 159°;  the  aurichloride  forms  leaflets 
melting  at  160 — 162°;  the  ethyl  ester,  which  has  been  previously 
described  {loc.  cit.),  gradually  changes  on  keeping  into  a  solid  which 
crystallises  in  needles  melting  at  185  —  186°, 
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The  dimethylamide  of  l-methylpyrrolidine-2  : 2-dicarboxylic  acid, 
previously  thought  to  be  a  six-membered  ring  compound  (Abstr.,  1900, 
i,  405),  crystallises  in  rectangular  plates  or  four-sided,  monoclinic 
prisms  [a  :  6  :  c=  1  *1 127  : 1  :  M56  ;  /?  114°33']  melting-  at  122-5—123°, 
and  is  volatile  without  decomposition  ;  the  aurichloride  forms  small,  pale 
yellow,  right-angled  prisms  melting  at  181°.  On  cautious  hydrolysis 
with  alkalis,  the  monomethylamide  of  l-methylpyrrolidine-2 : 2-di¬ 
carboxylic  acid,  previously  described  as  a  methylaminomethylpiper- 
idone  ( loc .  cit.),  is  formed  ;  it  metallises  from  water  in  large  plates  or 
short,  rhombic  prisms  melting  and  decomposing  at  137°,  and  is  neutral 
in  reaction  ;  it  forms  a  characteristic  copper  salt  crystallising  in  blue- 
violet,  right-angled  plates  with  3|H90  and  decomposing  at  120°. 

Its  ethyl  ester,  ^_CH  ><KCoWe’  18  prepared  by  hea‘mg 

ethyl  l-methylpyrrolidine-2 : 2-dicarboxylate  with  methylamine  in 
benzene  solution  at  150°  under  pressure,  hygric  acid,  its  methylamide, 
and  the  dimethylamide  of  l-methylpyrrolidine-2  : 2'-dicarboxylie  acid 
being  formed  at  the  same  time  ;  it  crystallises  in  six-sided  prisms 
melting  at  1 99 *5 — 200°  and  distils  without  decomposition. 

CH  *NMe 

Ethyl  1  -methylpyrrolidine-2  :  2-dicarboxylate,  ■  2  ^>C(C02Et)5!, 

O H  2  vy-tig 

can  be  prepared  from  the  dimethylamide  by  prolonged  boiling  with 
alcoholic  hydrochloric  acid, and  more  readilybytreating  ethyl  aS-dibromo- 
propylmalonate  with  methylamine  in  benzene  solution  at  the  ordinary 
temperature  ;  it  forms  a  colourless  oil  boiling  at  130-5 — 131*5°  under 
13  mm.  pressure  (compare  loc.  cit.),  and  yields  a  picrate  crystallising 
in  four-sided  plates  melting  at  86 — 87°. 

The  methylamide  of  l-methylpyrrolidine-2-carboxylic  acid  (hygric 

methylamide),  V^2J^^e]>C*CO’NHMe,  is  formed  when  the  mono- 
O  lie,  O  i-L  2 

methylamide  of  l-methylpyrrolidine-2  : 2  dicarboxylic  acid  is  boiled 
in  aqueous  solution  or  with  dilute  acids,  and  is  always  present  in 
varying  quantities  in  the  product  of  the  reaction  of  methylamine  on 
ethyl  aS-dibromopropylmalonate  ;  it  is  very  difficult  to  isolate,  owing 
to  its  great  solubility  in  water,  but  can  easily  be  obtained  in  the  form 
of  the  picrate,  from  which  it  can  be  obtained  as  slender,  hygroscopic 
needles  melting  at  44 — 46° ;  the  picrate  crystallises  in  insoluble, 
flattened  prisms  or  plates  melting  and  decomposing  at  214 — 216°; 
the  aurichloride  crystallises  in  dark  yellow  plates  melting  at  149 — 150° ; 
the  platinichloride  crystallises  in  orange-red  crystals  melting  and 
decomposing  at  197 — 198°. 

Hygric  acid  ( 1-methyl pyrrolidine-2-carboxylic  acid,  loc.  cit.)  can  be 
prepared  by  hydrolysing  the  dimethylamide  of  1-methylpyrrolidine- 
2 : 2-dicarboxylic  acid  with  concentrated  hydrochloric  acid  under 
pressure  at  125°,  or  by  heating  ethyl  l-methylpyrrolidine-2  :  2-di¬ 
carboxylate  with  water  under  pressure  at  160°;  in  addition  to  the 
derivatives  already  prepared  by  Liebermann  (Abstr.,  1895,  i,  310) 
from  the  hygric  acid,  obtained  by  oxidising  hygrine,  the  aurichloride 
is  described,  crystallising  in  lustrous  prisms  melting  and  decomposing 
at  190 — 195°;  the  ethyl  ester  is  an  oil  with  a  strong  alkaline  reaction 
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boiling  at  75 — 76°  under  12  mm.  pressure;  the  aurichloride  of  the 
ester  crystallises  in  small  prisms  melting  at  110*5°.  The  methiodide, 

^  2  ^^^^>CH*C02Et,  prepared  from  the  ester,  crystallises  in 

O  LJ  2 

colourless  prisms  softening  at  82°  and  melting  at  88 — 89°.  The 
methiodide  of  ethyl  l-methylpyrrolidine-2  :  2-dicarboxylate, 
VH«>c(c02Etv 

is  not  prepared  so  easily  as  that  of  ethyl  hygrate ;  it  forms  leaflets 
softening  at  90°  and  melting  at  98°.  Both  these  methiodides  are 
hydrolysed  by  boiling  with  sodium  hydroxide,  giving  the  sodium  salt 

of  the  methiodide  of  hygric  acid,  ~^^e^^^>CH‘C09iN'a,  which 

Oxig  V-H-2 

crystallises  in  needles  softening  at  205°  and  melting  at  213 — 214°. 

K.  J.  P.  0. 


Method  of  Preparation  of  Betaines.  Hans  Meyer  (Ber.,  1903, 
36,  616 — 618.  Compare  Abstr.,1901,  i,  190). — Pyridinecarboxylic acids 
react  with  alkyl  iodides  in  the  presence  of  aqueous  sodium  carbonate, 
giving  nearly  quantitative  yields  of  betaines  ;  under  these  conditions, 
2  :  6-disubstituted  pyridinecarboxylic  acids  are  not  changed.  When 
the  dry  potassium  or  silver  salts  of  such  acids  are  subjected  to 
prolonged  treatment  with  methyl  iodide,  they  are  converted  into  the 
methyl  esters.  Betaines  are  thus  obtained  from  picolinic,  nicotinic, 
isonicotinic,  cinchoninic,  quinolinic,  and  cinchomeronic  acids.  Pyridine- 
3-sulphonic  acid  also  yields  a  betaine.  The  dicarboxylic  acids,  lutidine* 
dicarboxylic,  collidinedicarboxylic,  and  dipicolinic  acids,  are  not 
converted  into  betaines. 

The  pyridinecarboxylic  acid  obtained  by  Ramsay  from  lutidine  was 
held  by  Weidel  and  Herzig  ( Monatsh .,  1880,  1,  4;  Abstr.,  1886,  477), 
to  be  impure  wocinchomeronic  acid,  and  by  Epstein  (Abstr.,  1885,  815) 
to  be  dipicolinic  acid  (2  :  6-pyridinedicarboxylic  acid).  As  this  acid 
yields  a  methyl  ester  when  treated  with  methyl  iodide,  and  not  a 
betaine,  it  must  be  dipicolinic  acid — a  view  completely  confirmed  by  a 
comparison  of  the  acid  chlorides,  diamide,  and  methyl  ester. 

K.  J.  P.  O. 


Occurrence  of  a-Picoline  in  Brown-Coal-Tar.  Hans  Erese  (Zeit. 
angew.  Chem.,  1903,16, 11  —  12). — The  bases  are  extracted  from  brown- 
coal-tar  by  means  of  ten  per  cent,  sulphuric  acid ;  the  solution  is  then 
distilled  in  steam  until  it  is  odourless.  After  making  alkaline  with 
sodium  hydroxide,  the  bases  are  distilled  in  steam ;  about  14  kilos,  of 
anhydrous  bases  are  obtained  from  1000  zentners  (cwts.)  of  tar.  From 
the  fraction  boiling  at  128 — 134°,  which  amounts  to  150  grams,  a-pico- 
line  can  be  prepared.  The  mercurichloride  melts  at  154°,  but  the 
platinichloride  was  found  to  melt  at  183°,  whilst  in  the  literature 
melting  points  ranging  from  178°  to  217°  are  recorded.  K.  J.  P.  O. 
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Oximes  of  Quinoline-  and  m>Quinoline-bromoacetophenone. 
H.  Ihlder  [Arch.  Pharm 1902,  240,  691 — 707.  Compare  also  van 
Ark,  Inaug-Diss.,  Marburg,  1896  ;  Scheda,  Inaug-Diss.,  Marburg, 
1899), — Quinoline-acetophenone  bromide  ( quinolinephenacyl  bromide), 
C9H7NBr’CH2'CPh0,H20,  obtained  by  allowing  equivalent  amounts 
of  quinoline  and  bromoacetophenone  to  remain  together  in  ethereal 
solution,  melts  at  117 — 118°,  or  at  169°  when  anhydrous  (the  chloride , 
aurichloride ,  and  platinichloride  melt  at  193 — 197°,  157°,  and  240° 
respectively — van  Ark).  The  oxime,  CgHfNBr'CH^CPhlNOH,  was 
obtained  by  allowing  a  solution  of  quinoline-acetophenone  bromide 
to  remain  with  hydroxylamine  hydrochloride  and  sodium  hydrogen 
carbonate  in  equivalent  quantities  in  dilute  alcohol  solution ;  the 
liquid  was  afterwards  exactly  neutralised  with  hydrochloric  acid, 
evaporated  to  dryness,  and  the  residue  extracted  with  hot  water ;  the 
oxime  crystallises  from  the  solution ;  it  melts  at  207°.  When 
quinolinephenacyl  bromide  and  hydroxylamine  hydrochloride  are 
boiled  together  in  alcoholic  solution,  anhydro-quinoline-phenacyloxime 


hydrochloride,  • 


CJELN'CHn 


^>CPh,HCl,  is  formed  ;  this  can  be  titrated 


with  alkali ;  alkali  sets  free  the  base,  which  melts  at  72°  and  forms 


salts  with  acids;  of  these,  the  hydrochloride,  with  1H20,  hydrobromide , 
with  1H20,  aurichloride,  and  platinichloride  were  analysed  ;  the  last 
two  melt  at  159 — 163°  and  247°  respectively,  the  first  two  remain 
unmelted  at  250°.  Along  with  the  anhydro-hydrochloride,  some 
hydrochloride  of  quinoline-phenacyloxime  chloHde, 

C9H7N  Cl*  CH2*  CPh :  N  OH,  HC1, 1  ^H20, 
is  formed  ;  this  melts  at  182°,  evolves  hydrogen  when  heated,  leaving 
the  anhydro-hydrochloride,  and  loses  hydroxylamine  when  treated  with 
phosphorus  pentachloride  or  even  with  gold  or  platinum  chloride. 
Phosphorus  pentachloride  has  no  action  on  the  anhydro-hydro¬ 
chloride. 


isoQuinoline-acetophenone  bromide  (isoquinolinephenacyl  bromide), 
with  ^H20 , chloride,  with2H20,  aurichloride,  platinichloride,  and mercuri- 
chloride  melt  at  202°,  185— 189°,  140— 145°,  232—239°,  and  240—241° 


respectively — Scheda.  The  oxime  of  the  bromide  melts  at  195 — 205°. 
Anhydroisoquinolinephenacyl  oxime  hydrochloride  and  platinichloride  do 
not  melt  at  250°;  the  aurichloride  melts  at  167 — 169°,  the  base  itself 
at  121°;  half  the  chlorine  in  the  hydrochloride  can  be  titrated  with 
an  alkali.  Along  with  the  hydrochloride  just  mentioned,  some 
\&oquinolinephenacyloxime  chloride,  CgH7NCl,CH2‘CPh!N0H,l^H20,  is 
formed  ;  this  melts  at  147°  and  is  neutral  in  reaction  ;  when  heated  at 


100°,  it  is  transformed  into  the  anhydro-hydrochloride,  and  gold  and 
platinum  chlorides  eliminate  hydroxylamine  from  it.  Phosphorus 
pentachloride  has  no  action  on  the  anhydro-chloride  ;  with  the  oxime 
chloride,  it  yields  a  substance  which,  judging  from  the  analysis  of  its 
aurichloride  (this  does  not  melt  at  250°),  may  be  dichloroisoquinoline- 
chloroacetanilide,  C9H7NCl*CH2*CCl2*NHPh. 

When  pyridineacetonyl  chloride,  C5H5NCl*CH2*CMeO,  is  boiled  with 
an  equivalent  amount  of  hydroxylamine  hydrochloride  in  aqueous 
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solution,  pyridineacetonyloxime  chloride,  C6H5NCl*CH2*CMelNOH,  is 
formed  (Knuttel,  Abstr.,  1899,  229).  C.  F.  B. 

Benzylquinoline  Chloride  and  d-Camphorsulpbonate. 
Albert  Reychler  {Bull.  Soc.  chim .,  1903,  29,  [iii  ]-,  134 — 137). — 
Benzylquinoline  chloride  was  prepared  by  heating  together  at  100° 
molecular  quantities  of  benzyl  chloride  and  quinoline  mixed  with  water 
and  alcohol  in  a  vessel  communicating  with  the  air  by  a  narrow  tube. 
The  product,  recrystallised  from  alcohol,  acquires  a  pink  tint  at 
130 — 140°,  melts  and  decomposes  at  about  170°,  and  contains  about  1 *3 
per  cent,  of  water  of  crystallisation  (compare  Claus  and  Himmelmann, 
Abstr.,  1881,  182). 

Benzylquinoline  d-camphorsulphonate,  prepared  by  the  addition  of 
silver  d-camphorsulphonate  to  the  foregoing  salt  dissolved  in  alcohol, 
crystallises  in  brilliant  laminse,  melts  at  122°,  and  is  readily  soluble 
in  water  or  alcohol,  slightly  so  in  ether  or  benzene  ;  it  contains  in  this 
form  3‘3  to  4 ’2  per  cent,  of  water,  and,  when  anhydrous,  becomes 
coloured  at  130 — 140°  and  melts  to  a  reddish  liquid  at  150 — 156°. 
Fractional  crystallisation  of  the  hydrated  salt  from  a  mixture  of 
ethyl  acetate  and  acetone  did  not  effect  any  separation  into  isomerides, 
the  fractions  having  [a]D  +  11*20  to  +11*56  in  water  and  +24*33  in 
alcohol,  which  would  give  [a]D  +23*2  and  +49*1  respectively  for  free 
camphorsulphonic  acid  in  these  solvents,  the  values  found  being  some¬ 
what  lower,  namely,  +21*5  and  +  43*5,  whence  it  is  concluded  that  the 
nitrogen  atom  in  this  salt  is  inactive  (compare  this  vol.,  i,  23). 

T.  A.  H. 

3  : 7-Dimethylacridine.  O.  Haase  {Ber.,  1903,  36,  588 — 590). — 
2  : 8-I)iamino-3  :  7-dimethylacridine, 

CMelCH’C’C  H'CH’CHICMe 

nh2*c=— ch  cn—  ch*ch:c*nh2  ’ 

prepared  by  heating  tetra-aminoditolylmethane  with  dilute  hydrochloric 
acid,  crystallises  from  dilute  alcohol  in  yellow  tablets  and  melts  above 
300°  ;  the  hydrochloride  forms  orange-yellow  needles.  3  ;  7 -Dimethyl- 
C  H 

acridine,  C6H3Me<^_J>C6H8Me,  prepared  by  treating  the  preceding 

compound  with  nitrous  acid,  crystallises  from  dilute  alcohol,  forms  colour¬ 
less  needles,  and  melts  at  176°.  T.  M.  L. 

7-Pbenylbydro-/3-naphtbacridine  and  its  Nitro-derivatives. 
O.  Haase  {Ber.,  1903,  36,  591 — 594). — 7 -Fhenylhydro-fi-naphthacridine, 

C10H6<^^>C10H6,  prepared  by  boiling  an  alcoholic  solution  of 

/3-naphthylamine  and  benzylidene-/3-naphthylamine,  or  by  heating  in 
an  autoclave  a  mixture  of  /3-naphthylamine,  its  hydrochloride  and 
benzaldehyde,  crystallises  from  alcohol  in  colourless  needles  and  melts 
at  230° ;  it  separates  from  pyridine  in  yellow  flakes  containing 
pyridine  of  crystallisation  and  melting  at  200° ;  it  has  no  basic  pro¬ 
perties  and  is  very  readily  oxidised  to  the  corresponding  acridine. 

C  H  v 

7 -\>-Mtrophenylhydro-p-naphtkacridine,  NH<^r,lu  h°^>CH*C6H4*N02, 

U10X16 
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prepared  by  a  similar  method,  crystallises  from  acetic  acid  in  yellowish- 
red  needles  and  melts  at  291°.  The  m-mtfro-compound  crystallises 
from  acetic  acid  in  red  prisms  and  melts  at  270°.  It  is  prepared 
from  m -nitrobenzylidenenaphthylamine,  a  compound  which  crystallises 
from  alcohol  in  yellow  tablets  and  melts  at  90°.  o-Nitrobenzylidene- 
naphthylamine  crystallises  from  alcohol  in  yellow  flakes,  melts  at  91°, 
and  could  not  be  converted  into  a  hydronaphthacridine.  T.  M.  L. 

Decomposition  of  Phenylhydrazones.  Otto  Anselmino  ( Ber ., 
1903,  36,  580 — 582). — Salicylaldehydephenylhydrazone,  when  heated 
at  294°,  suddenly  decomposes,  the  temperature  rises  to  380 — 390°,  and 
the  products  formed  distil ;  they  consist  of  benzene,  ammonia,  o-cyano- 
phenol  (as  ammonium  salt),  and  aniline.  Some  of  the  aniline  combines 
with  o-cyanophenol  to  form  ctniline-o-cyanophenoxide , 
CN-C6H48>NH3Ph, 

which  crystallises  from  water  in  long,  flat  needles  and  melts  at  78°. 

W.  A.  D. 

Reduction  of  Ketohydrazines.  Benzhydrylhydrazine. 
August  Darapsky  ( J .  pn\  Chem.,  1903,  [ii],  67,  112 — 136). — Benz¬ 
hydrylhydrazine,  CHPh2*NH*NH2,  prepared  by  reduction  of  diphenyl- 
methylene  hydrazine  with  sodium  amalgam  in  alcoholic  solution  in  the 
cold  and  isolated  by  means  of  its  nitrate,  is  a  white,  crystalline  solid 
melting  at  58 — 59°  and  distilling  at  188°  under  12  mm.  pressure;  it 
forms  a  thick,  colourless  oil,  which,  on  exposure  to  the  air,  solidifies 
and  rapidly  becomes  yellow.  The  nitrate,  which  is  sparingly  soluble 
in  cold  water,  melts  and  decomposes  at  182 — 183°,  the  hydrochloride 
at  209°,  the  picrale  at  160°,  the  oxalate  at  169°,  and  the  nitrite  at 
84°;  all  form  well-characterised,  crystalline  compounds. 

Although  benzhydrylhydrazine  distils  unchanged  under  reduced 
pressure,  it  decomposes  when  heated  at  the  ordinary  pressure,  forming 
tetraphenylethane  and  diphenylmethane.  When  heated  with  dilute 
hydrochloric  acid,  it  breaks  up  almost  quantitatively  into  a-chlorodi- 
phenylmethane  and  hydrazine  chloride.  Tetraphenylethane  is  also 
formed  on  oxidation  with  mercuric  oxide  in  benzene  solution. 

Nitrosobenzhydrylhydrazine,  OHPh2,N(NO),IS[H[2,  obtained  by  acting 
on  the  chloride  with  sodium  nitrite  and  acetic  acid  at  low  temperatures, 
melts  at  92°.  E.  E.  A. 

Reduction  of  Ketohydrazines.  Benzhydrylhydrazine  and 
syw.-Dibenzhydrylhydrazine.  August  Darapsky  (./.  pr.  Chem,, 
1903,  [ii],  67,  164 — 192.  Compare  preceding  abstract). — Benzylidene- 
nitrosobenzhydrylhydrazine,  CHPh2*N(NO),N!CHPh,  formed  by  the 
action  of  benzaldehyde  on  nitrosobenzhydrylhydrazine,  or  of  nitrous 
acid  on  benzylidenebenzhydrylhydrazone,  crystallises  in  slender,  yellow 
needles  and  melts  and  decomposes  at  96°.  o -Hydroxybenzylidenenitroso- 
benzhydrylhydrazine,  formed  by  the  action  of  salicylaldehyde  on  nitroso¬ 
benzhydrylhydrazine,  crystallises  in  slender,  yellow,  glistening  needles 
and  melts  and  decomposes  at  100°. 

Attempts  to  prepare  benzhydrylazoimide  by  heating  nitrosobenz¬ 
hydrylhydrazine  with  dilute  sulphuric  acid  resulted  in  the  formation 
of  benzhydrol,  benzhydrylamine,  and  azoimide  of  benzhydrol  ether, 
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and  of  a  thick,  colourless  oil,  which  boiled  at  185°  under  40  mm. 
pressure,  gradually  solidified,  and  melted  at  45°,  contained  about  half 
the  nitrogen  required  for  benzhydrylazoimide,  and  evolved  azoimide 
when  boiled  with  dilute  sulphuric  acid.  When  heated  with  phosphoric 
acid  or  acetic  acid,  nitrosobenzhydrylhydrazine  yields  benzhydrol  and 
benzhydrylamine.  The  action  of  sodium  nitrite  on  benzhydrylhydr- 
azine  hydrochloride  in  presence  of  ^excess  of  sulphuric  acid  leads  to  the 
formation  of  nitrosobenzhydrylhydrazine  and  of  a  slowly  solidifying 
oil,  which  boils  at  170°  under  16  mm.  pressure,  and  contains  about 
half  the  amount  of  nitrogen  required  for  benzhydrylhydrazine. 

Biacetylbenzhydrylhydrazine,  CHPh2*N2HAc2,  formed  by  the  action 
of  acetic  anhydride  on  benzhydrylhydrazine,  crystallises  in  thick, 
glistening  plates,  melts  at  197 — 198°,  and  is  easily  soluble  in  chloro¬ 
form,  warm  benzene,  or  alcohol. 

Dibenzoylbenzhydrylhydrazine  crystallises  in  leaflets,  melts  at  262°, 
and  is  easily  soluble  in  warm  acetic  acid,  but  only  slightly  so  in  other 
solvents. 

Benzhydrylsemicarbazide,  CIIPh^NH'NH'CO'NH^,  formed  by  the 
action  of  potassium  cyanate  on  benzhydrylhydrazine  hydrochloride  in 
aqueous  solution,  crystallises  in  colourless  leaflets,  sinters  at  150°, 
is  completely  melted  at  160°,  and  is  easily  soluble  in  alcohol,  acetic 
acid,  or  chloroform,  but  less  so  in  water  or  benzene. 

BmzhydrylAphenylthiosemicarbazide,  CHPh2 -FH *NH  •  CS  ‘NHPh, 
formed  by  mixing  benzhydrylhydrazine  and  phenylthiocarbimide  in 
alcoholic  solution,  crystallises  in  clusters  of  white  prisms,  melts  at 
163 — 164°,  and  is  easily  soluble  in  benzene,  chloroform,  or  warm 
alcohol. 

With  acetylacetone,  benzhydrylhydrazine  condenses  to  form 
l-benzhydryl-3  :  5  dimethylpyrazole,  which  crystallises  in  white,  matted 
needles,  melts  at  108 — 109°,  and  is  easily  soluble  in  alcohol,  ether, 
chloroform,  benzene,  or  boiling  light  petroleum,  and  possesses  basic 
properties,  being  soluble  in  dilute  hydrochloric  acid.  It  does  not  give 
Knorr’s  pyrazoline  reaction. 

When  warmed  with  ethyl  acetoacetate,  benzhydrylhydrazine  forms 
\-benzhydryl-Z-methyl-5-pyrazolone,  which  crystallises  in  colourless, 
glistening  prisms,  begins  to  sinter  at  190°,  is  completely  melted 
at  195°,  and  is  easily  soluble  in  glacial  acetic  acid  or  warm  chloroform 
or  benzene  ;  it  is  easily  soluble  in  alkalis,  less  easily  so  in  dilute  acids. 
4:-isoj¥itroso-l-benzhydryl-3-7nethyl-5-pyrazolone,  formed  by  the  action  of 
nitrous  acid  on  benzhydrylmethylpyrazolone,  crystallises  from  alcohol 
in  glistening,  yellow  needles,  which  contain  C2H60  and  melt  and 
decompose  at  182°. 

\-BenzhydrylA-benzylidene-Z-methylpyrazolone,  formed  by  heating 
the  pyrazolone  with  benzaldehyde  at  150°,  crystallises  from  alcohol  in 
slender,  yellowish-red  needles,  melts  at  176°,  and  is  soluble  in  benzene 
and  chloroform.  1  -Benzhydryl-i-p-tolylkydrazoneS-methylpyrazolone, 
formed  by  the  action  of  toluenediazonium  sulphate  on  benzhydryl¬ 
methylpyrazolone  in  alkaline  solution,  crystallises  in  long,  yellowish- 
red  needles,  melts  at  162 — 163°  to  a  scarlet-red  liquid,  and  is  easily 
soluble  in  ether,  chloroform,  or  benzene. 

Benzylidembenzhydrylhydrazone  is  formed  when  benzhydrylhydrazine 
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hydrochloride  is  shaken  with  benzaldehyde  in  aqueous  solution.  It 
crystallises  from  alcohol  in  glistening,  colourless  needles,  melts  and 
decomposes  at  85°,  is  easily  soluble  in  ether,  chloroform,  benzene, 
glacial  acetic  acid,  or  warm  alcohol,  and,  when  exposed  to  the  air, 
gradually  decomposes  into  a  yellow  mass,  which  smells  of  benz¬ 
aldehyde. 

Benzophenonebenzhydrylhydrazone  is  formed  when  benzhydrylhydr- 
azine  is  heated  with  benzophenone  at  150°.  It  crystallises  in  colour 
less  prisms,  melts  at  91°,  yields,  with  acetic  anhydride,  an  acetyl 
derivative,  CHPh2‘NAc‘N!CPh2,  which  crystallises  in  small,  thick, 
glistening  plates  and  melts  at  145°,  and  with  sodium  nitrite  in  glacial 
acetic  acid  solution  it  forms  a  mtroso-derivative, 
CHPh2-N(NO)-N:CPh2, 

which  crystallises  in  light  yellow  needles  and  melts  and  decomposes 
at  80—81°. 

Reduction  of  benzophenonebenzhydrylhydrazine  with  sodium  amal¬ 
gam  leads  to  the  formation  of  ^-dibenzhydrylhydrazine, 
CHPh2-NH-RTH*CHPh2, 

which  is  also  formed  along  with  benzhydrylamine  by  reduction  of  di- 
phenylketazine  with  sodium  amalgam ;  it  crystallises  in  long,  colour¬ 
less,  glistening  needles,  commences  to  sinter  at  120°,  is  completely 
melted  at  133°,  and  is  easily  soluble  in  glacial  acetic  acid  or  warm 
alcohol. 

Dibenzhydrylhydrazine  is  converted  into  tetraphenylethane  when 
heated  at  150 — -160°,  when  heated  with  mercuric  oxide  in  alcohol  or 
benzene,  or  when  treated  with  amyl  nitrite  in  hot  glacial  acetic  acid 
solution. 

Dibenzhydrylhydrazine  hydrochloride  crystallises  in  small,  glistening 
leaflets,  melts  and  decomposes  at  205°,  and  is  insoluble  in  water  or 
ether,  but  easily  soluble  in  alcohol.  When  boiled  with  excess  of 
dilute  hydrochloric  acid,  dibenzhydrylhydrazine  yields  a-chlorodiphenyl- 
methane  and  hydrazine  hydrochloride,  but  more  slowly  than  does 
monobenzhydrylhydrazine. 

Nitrosodibenzhydrylhydrazine ,  CHPh2*N(NO)*NH*CHPh2,  formed 
by  the  action  of  sodium  nitrite  on  dibenzhydrylhydrazine  in  glacial 
acetic  acid  solution  or  by  the  action  of  amyl  nitrite  in  the  cold,  crys¬ 
tallises  in  slender,  white  needles,  sinters  and  melts  and  decomposes  at 
135°,  and  closely  resembles  dibenzhydrylhydrazine  in  its  solubilities, 
but  is  only  sparingly  soluble  in  cold  glacial  acetic  acid. 

Acetyldibenzhydrylhydrazine  crystallises  in  white  needles,  melts  at 
158°,  and  is  easily  soluble  in  benzene,  chloroform,  or  hot  alcohol. 
Benzoyldibenzhydrylhydrazine,  formed  by  the  action  of  benzoyl  chloride 
on  dibenzhydrylhydrazine  in  benzene  solution  in  presence  of  sodium 
carbonate,  crystallises  in  thick,  colourless  prisms,  sinters  at  150°,  and 
melts  at  155°.  When  heated  with  benzoyl  chloride,  dibenzhydryl¬ 
hydrazine  is  converted  into  dibenzoylbenzhydrylhydrazine,  which 
melts  at  262°. 

When  reduced  with  zinc  dust  and  glacial  acetic  acid  in  alcoholic 
solution,  diphenylketazine  yields  benzhydrylamine  and  benzpinacone, 
the  latter  resulting  from  an  intermediate  formation  of  benzhydryl¬ 
amine.  G.  Y. 
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Preparation  of  1 -Phenyl -5-metliyl- 3-pyrazolone  and  its  Deri¬ 
vatives,  Karl  Mayer  ( Ber .,  1903,  36,  717 — 718). — l-Phenyl-5- 

methyl-3-pyrazolone,  NPh<^.^_^Q ,  can  be  prepared  in  good  yield 


by  the  action  of  phosphorus  trichloride  on  a  mixture  of  benzoyl-  or  acetyl- 
phenylhydrazine  and  ethyl  acetoacetate.  It  is  converted  by  heating 
with  phosphorus  oxychloride  into  the  corresponding  5-chloropyrazole, 


NPh< 


N=CMe 

CCliCH 


,  which  yields  a  methiodide  and  methoehloride,  from 


which  isoantipyrine  and  isothioantipyrine  can  be  prepared.  T.  M.  L. 


New  Synthesis  of  o-Diazine  [Pyridazine].  R.  Marquis  ( Compt . 
rend.,  1903,  136,  368 — 370.  Compare  Abstr.,  1902,  i,  483). — The 
acetin  of  nitrosuccinaldehyde,  CHO,CH(N02)*CHICH,OAc,  is  con¬ 
verted  by  hydrazine  in  methyl  alcoholic  solution  into  pyridazine, 

CH<^CH‘CH^N;  in  all  probability,  maleic  aldehyde  or  f umaraldehyde 

is  formed  as  an  intermediate  product.  Pyridazine,  which  was  prepared 
by  Tauber  (Abstr.,  1895,  i,  301),  melts  at  —8°,  boils  at  205°  (corr.) 
under  755*5  mm.  pressure,  has  a  sp.  gr.  1*1108  at  15°,  and  forms  an 
aurichloride  melting  at  170°  (Tauber;  110°).  The  picrate  melts  and 
decomposes  at  169° ;  the  platinichloride,  (C4N2H4)2PtCl4,  forms  pale 
yellow,  insoluble  crystals,  whilst  the platinichloride,  (C4N2H4)2,H2PtCl6, 
crystallises  in  soluble,  orange-yellow  prisms.  Attempts  to  reduce  the 
pyridazine  by  sodium  and  alcohol  to  an  isomeride  of  piperazine  were 
unsuccessful ;  it  was  mainly  decomposed  with  the  formation  of 
ammonia  and  a  small  quantity  of  tetramethylenediamine. 

K.  J.  P.  O. 


Action  of  Mercurous  Nitrate  and  of  Neutral  Mercuroso- 
mercuric  Reagent  on  Antipyrine.  A.  Moulin  {Bull.  Soc.  chim., 
1903,  [iii],  29,  201 — 203). — When  solutions  of  antipyrine  and  of 
mercurous  nitrate,  each  dissolved  in  saturated  aqueous  solutions  of 
potassium  nitrate,  are  mixed,  there  is  precipitated  the  compound 
CnH120N2,Hg(N03)2,  which  separates  from  warm  alcohol  in  small, 
white  crystals,  is  soluble  in  alcohol,  dilute  nitric  acid,  and  solution  of 
sodium  hydroxide,  slightly  so  in  water.  The  neutral  mercuroso- 
mercuric  reagent  is  prepared  by  dissolving  mercury  (5  grams)  in 
50  c.c.  of  nitric  acid  diluted  with  a  like  quantity  of  water ;  a  current 
of  air  is  then  aspirated  through  the  solution  to  remove  nitrogen  oxides, 
the  liquid  diluted  with  400  c.c.  of  a  saturated  aqueous  solution  of  potass¬ 
ium  nitrate,  and  neutralised  by  the  addition  of  excess  of  yellow  mercuric 
oxide.  This  reagent,  when  added  to  solutions  of  antipyrine,  gives,  in 
addition  to  the  product,  CnH12ON2,Hg(N03)2,  already  described,  a 
precipitate  consisting  of  the  compound  CuH120N2,Hg2(N02)2,  a  bril¬ 
liant  red  powder  insoluble  in  water,  but  slightly  so  in  nitric  acid,  and 
the  substance  CnH120N2,Hg(N02)2,  a  yellowish-brown,  crystalline 
powder,  slightly  soluble  in  water  and  readily  so  in  nitric  acid.  Both 
these  compounds  explode  when  heated  to  205 — 210°,  producing  a 
voluminous  charred  residue  and  gaseous  products  having  an  alliaceous 
odour.  T.  A.  H. 
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,  [Phenyldiethyltriazine.]  Eugen  Bamberger  and  Mich.  Tich- 
vinsky  ( Ber .,  1903,  36,  662 — 663). — A  reply  to  C.  Harries  (compare 
this  vol.,  i,  293).  Purely  polemical.  J.  J.  S. 

Action  of  Alkalis  and  Alcohols  on  oj-^o-Chloronitrobenzene. 
K.  Brand  (J.  pt\  Chem.,  1903,  [ii],  67,  145 — 163). — When  reduced 
with  a  large  excess  of  a  concentrated  solution  of  sodium  methoxide, 
o-chloronitrobenzene  yields  o-chloroazobenzene.  If  the  excess  of 
sodium  methoxide  is  slight,  the  product  is  o-dichloroazoxybenzene, 
but  if  the'solution  of  sodium  methoxide  is  dilute,  o-azoxyanisole  (Starke, 
Abstr.,  1899,  i,  589)  is  obtained. 

o -Dichloroazobmzene  crystallises  in  red  needles,  melts  at  136°,  and 
is  easily  soluble  in  hot  alcohol,  o -Dichloroazoxybenzene  crystallises  in 
delicate,  light-yellow  needles,  melts  at  56°,  and  is  easily  soluble  in  cold 
alcohol.  Reduction  of  o-chloronitrobenzene  with  sodium  ethoxide 
results  chiefly  in  the  formation  of  o-chloroaniline,  along  with  a  small 
quantity  of  o-dichloroazobenzene  if  the  solution  is  concentrated, 
o-dichloroazoxybenzene  if  the  solution  is  dilute. 

By  reducing  o-chloronitrobenzene  with  aqueous  methyl-alcoholic 
potassium  hydroxide,  o-nitroanisole,  with  aqueous  ethyl-alcoholic 
potassium  hydroxide,  o-nitrophenetole,  is  obtained. 

Electrolytic  reduction  by  Boehringer’s  method  (Chilesotti,  Abstr., 
1901,  i,  587)  of  o-dichloroazo-  and  azoxy-henzenes  leads  to  the  forma¬ 
tion  of  o-chloroaniline  and  o -dichlorobenzidine,  which  forms  greyish- 
white,  small  crystals,  melts  at  133°,  and,  when  diazotised  and  coupled 
with  “R”  salt,  yields  a  red  dye. 

o-Azoxyanisole,  which  can  be  formed  by  the  action  of  sodium  meth¬ 
oxide  on  o-nitrophenetole  (compare  Gattermann  and  Ritschke,  Abstr., 
1890,  1119),  is  electrolytically  reduced  to  o-anisidine  and  o-dianisidine. 

o-Nitroanisole  is  electrolytically  reduced,  in  presence  of  sodium 
acetate,  to  o-azoxyanisole,  in  presence  of  stannous  chloride  or  copper 
powder  and  hydrochloric  acid  to  chloro-o-anisidine,  and  in  presence  of 
copper  and  sulphuric  acid  to  o-anisidine.  G.  Y. 

Formation  of  Azo-compounds.  Reduction  of  o-Nitrobenzyl 
Alcohol.  Paul  Ereundler  ( Compt .  rend.,  1903,  136,  370 — 373). — 
Although,  on  reducing  by  sodium  hydroxide  and  zinc  dust  in  the  presence 
of  alcohol  a  mixture  of  nitrobenzene  and  the  acetal  of  jp-nitrobenzalde- 
hyde,  benzeneazo-£>-benzaldehyde  is  formed,  the  reduction  of  a  mixture 
of  nitrobenzene  and  o-nitrobenzyl  alcohol  yields  only  azobenzene.  When 
o-nitrobenzyl  alcohol  is  reduced  under  the  same  conditions,  a  mixture 
of  eight  substances  is  obtained.  1.  o-Aminobenzaldehyde  is  formed  in 
very  small  quantity.  2.  o-Aminobenzyl  alcohol.  3.  Bisanhydroamino- 

bmzaldehyde,  C6H4<^.^^>C6H4,  crystallises  in  white  needles  melt¬ 
ing  at  84°,  boiling  at  212 — 216°  under  19  mm,  pressure,  and  is  insoluble 
in  dilute  acids  and  water,  but  soluble  in  concentrated  hydrochloric  acid 
with  a  yellow  coloration  ;  the  platinichloride  is  decomposed  by  water  ; 
no  benzoyl  derivative  could  be  obtained.  4.  A  compound  identical 
with  that  obtained  by  Friedlander  (Abstr.,  1884,  1019)  by  the  action 
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of  dilute  hydrochloric  acid  on  o-aminobenzaldehyde ;  it  is  a  yellow 
resin  of  basic  properties,  soluble  in  concentrated  hydrochloric  acid,  does 
not  form  a  hydrazone,  and  reduces  ammoniacal  silver  oxide  slowly  when 
heated  ;  it  is  probably  represented  by  the  formula 

c6h(<£Wh>C6h(; 

and  not  the  formula  CHO,C6H4*NICH*C6H4'lSrH2,  suggested  by  Fried- 
lander,  as  when  distilled  under  a  pressure  of  17  mm.  the  bisanhydro- 
aminobenzaldehyde,  mentioned  above,  is  formed  with  elimination  of 
water,  and  distils  at  250°.  5.  Indazyl-o-benzoic  acid, 

P  FT 

crystallises  in  plates  melting  at  203 — 204°,  on  oxidation  with  chromic 
acid  yields  o-azobenzoic  acid,  and  resembles  very  closely  indazyl- 
m-benzoic  acid  (Abstr.,  1893,  i,  210).  6.  A  very  small  quantity  of  the 

acid,  0H-CH2‘06H4-N2-06H4*C02H,  which  formed  led  crystals  melting 
at  195°.  7.  Anthranilic  acid.  8.  The  amide,  (C14H802N2)4,  is  a  yellow, 

neutral  substance,  which  sublimes  and  melts  at  294° ;  it  is  converted 
by  alcoholic  sodium  hydroxide  into  an  amino-acid.  K.  J.  P.  0. 

Decomposition  of  Diazonium  Salts  with  Phenols.  James  F. 
Norris,  B.  G.  Macintire,  and  W.  M.  Corse  (Amcr.  Chem.  J.,  1903, 
29,  120 — 129). — It  has  been  shown  by  Hirsch  {J.  pr.  Chem.,  1885, 
[ii],  32,  117)  that  in  the  preparation  of  phenol  from  aniline  by  means 
of  the  diazo-reaction  ^-dihydroxydiphenyl  is  formed. 

If  a  phenol  is  mixed  with  a  small  quantity  of  water  at  90°  and 
treated  cautiously  with  a  solution  of  a  benzenediazonium  salt,  a 
vigorous  reaction  occurs  and  a  dark,  heavy  oil  separates.  When 
phenol  is  used,  the  product  consists  of  p-hydroxydiphenyl,  o-hydroxy- 
diphenyl,  phenyl  ether,  and  tarry  substances.  The  yield  of  /»-hydroxy- 
diphenyl  from  40  grams  of  aniline  was  20  grams,  and  that  of  the 
o-compound  1-5  grams.  The  diphenyl  compounds  are  best  separated 
from  the  mixture  by  distillation  with  superheated  steam. 

.In  the  case  of  catechol,  the  chief  products  are  dihydroxydiphenyl, 
o-hydroxydiphenyl  ether,  and  an  oil ;  this  oil  yields  a  small  quantity 
of  a  crystalline  substance  which  melts  at  147‘5  — 148'5°  and  is  probably 
an  isomeride  of  the  dihydroxydiphenyl. 

o -Hydroxydiphenyl  ether  crystallises  from  hot  water  in  long  needles, 
melts  at  105 — 106°,  has  an  aromatic  odour,  and  is  readily  soluble  in 
carbon  disulphide,  benzene,  or  glacial  acetic  acid ;  the  yield  from  40 
grams  of  aniline  amounted  to  4-6  grams.  The  acetyl  derivative  is  a 
thick  oil  which  boils  at  358 — 360°  (uncorr.).  The  methyl  ether  forms 
long,  flat,  six-sided  crystals  and  melts  at  77°. 

Dihydroxydiphenyl  melts  at  136 — 136’5°,  boils  above  360°,  and 
is  very  soluble  in  alcohol,  chloroform,  or  ether,  and  less  so  in 
carbon  disulphide,  light  petroleum,  or  hot  water  ;  its  solubility  in  cold 
water  is  1-6  grams  per  litre.  It  gives  a  light  green  coloration  with 
ferric  chloride,  which  is  changed  to  a  deep  violet  on  addition  of  sodium 
carbonate.  The  yield  of  this  substance  from  40  grams  of  aniline 
amounted  to  9  grams.  The  diacetyl  derivative  forms  long,  six-sided 
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crystals  and  melts  at  77 — 77'5°.  The  compound  is  probably  3  :4-di- 
hydroxydiphenyl. 

When  resorcinol  was  treated  with  a  benzenediazonium  salt,  no 
diphenyl  derivatives  could  be  isolated.  In  the  case  of  quinol,  the 
reaction  proceeds  in  a  manner  analogous  to  that  of  catechol ;  the 
chief  product,  however,  is  />hydroxyphenyl  ether.  E.  G. 


Preparation  of  Mixed  Aminoazo-compounds.  Aktien-Gesell- 
schaft  fur  Anilin-Fabri  ration  (D.R.-P.  131860). — The  condensation 
products  from  primary  aromatic  amines,  formaldehyde,  and  sulphur¬ 
ous  acid  or  the  hydrogen  sulphites  have  the  general  formula 
R'NlI’CHySOgH.  They  readily  allow  the  entry  of  the  diazo-group 
in  the  o-  or  ja-position,  and  the  'CH2*S03H  group  may  then  be  elimin¬ 
ated  by  warming  with  alkalis,  alkali  carbonates,  or  mineral  acids. 

Thus  the  sodium  salt  of  methylaniline-w-sulphonic  acid  with  2?-nitro- 
benzenediazonium  chloride  yields  y>-nitrobenzeneazoaniline, 
N02-C6H4*N2-CfiH4-NH2, 

melting  at  210 — 212°  (Noelting  and  Binder,  Ber.,  1887,20,  3015,  give 
203 — 205°).  \>-Nitrobenzeneazo-o-toluidine  melts  at  200 — 201°. 

The  corresponding  compound  from  methyl-o-toluidine-w-sulphonic  acid 
and  /J-naphthalenediazonium  chloride  melts  at  175°. 

The  mixed  fefraso-compound,  C12H8(hT2‘06H4,NH2)2,  from  methyl- 
aniline-w  sulphonic  acid  and  methyl-o-toluidine-w-sulphonic  acid  with 
diazotised  benzidine,  melts  at  160°. 

These  colouring  matters  closely  resemble  aminoazobenzene  in  their 
properties.  C.  H.  D. 


The  Albumin  Reaction  of  Acids.  Fr’anz  Mylius  {Ber.,  1903, 
36,  775 — 778). — Egg  albumin  is  not  precipitated  by  orthophosphoric, 
orthotelluric,  boric,  oxalic,  acetic,  formic,  or  benzoic  acid,  but  is  readily 
precipitated  from  dilute  solution  by  a  number  of  complex  acids,  includ¬ 
ing  metaphosphoric,  molybdic,  tungstic,  phosphotungstic,  aWotelluric, 
and  tannic  acids.  It  is  stated  that  the  acids  contained  in  the  first 
group  all  have  simple  compositions  in  aqueous  solution,  whereas  the 
acids  of  the  second  group  have  complex  compositions  in  aqueous  solu¬ 
tion,  in  fact  contain  “  paired  ’’  molecules. 

A  number  of  common  acids  precipitate  egg  albumin  if  a  sufficiently 
strong  solution  of  the  acid  is  taken.  The  following  numbers  indicate 
the  minimum  concentration  (in  percentages)  of  each  acid  required  to 
produce  an  immediate  precipitate  at  18°.  Nitric,  2  ;  chloric,  3  ;  bromic, 
20 ;  iodic,  20  ;  hydrochloric,  8  ;  hydrobromic,  3 ;  hydriodic,  3 ;  hydro¬ 
fluoric,  20;  sulphuric,  20;  selenic,  27  ;  chromic,  0-5. 

The  time  required  for  the  precipitation  to  be  complete  varies  with 
the  concentration  of  the  acid  and  al&o  with  the  temperature. 

The  precipitates  are  regarded  as  unstable  saline  derivatives  of  an 
insoluble  modification  of  the  albumin.  As  a  rule,  this  modification 
remains  behind  when  the  acid  is  removed  by  washing  with  water. 

J.  .J.  S. 


374 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Carbohydrates  from  the  Globulins  of  Blood- serum.  Leo 

Langstein  {Ghent.  Centr.,  1903,  i,  239  ;  from  Munch,  med.  Woch.,  49, 
1876 — 1877.  Compare  Abstr.,  1901,  i,  108;  1902,  i,  65). — By  means 
of  hydrogen  bromide,  certain  carbohydrates  can  be  split  off  from  the 
globulins  of  the  blood ;  one  contains  nitrogen,  but  it  is  not  glucos¬ 
amine  ;  it  yields  a  crystalline  benzoyl  compound.  Another  is  leevo- 
rotatory,  non-fermentable,  and  yields  a  crystalline  osazone.  The  third 
and  most  important  is  dextrose.  W.  D.  H. 

Mucoids.  William  J.  Gies  ( Proc .  Amer.  Physiol.  Soc.,  1902,  xiii ; 
Amer.  J.  Physiol.,  8). — Osseo-mucoid  is  a  normal  constituent  of  all 
bones.  Connective  tissue  mucoid  combines  with  other  proteids  ;  thus, 
an  alkaline  solution  of  potassio-mucoid  and  gelatin  yields,  with  acid, 
a  precipitate  more  promptly  than  a  solution  of  the  mucoid  salt  alone. 
Acidification  of  tissue  extracts  will  not  completely  precipitate  the 
mucoid.  Precipitated  mucoid  shows  no  combining  power  with  acids  ; 
in  the  hydration  of  mucoid  by  pepsin-acid,  however,  the  acid  combines 
with  the  dissolved  proteid  products  formed  in  the  process.  The  blood- 
serum  of  a  rabbit  which  had  been  treated  with  several  subcutaneous 
or  intraperitoneal  injections  of  potassio-mucoid  produced  precipitates 
in  neutral  and  slightly  acid  solutions  of  the  latter  proteid  substance. 

W.  D.  H. 

Optical  Activity  of  Nucleo-proteids.  Arthur  Gamgee  and 
Walter  Joxes  {Amer.  J.  Physiol.,  1903,  8,  44). — Whereas  all  simple 
proteids  are  Itevorotatory,  haemoglobin  is  dextrorotatory,  although  its 
proteid  globin  is  lasvorotatory  (Gamgee  aud  Croft  Hill).  In  the 
present  research,  six  preparations  of  nucleo-proteid  from  pancreas, 
thymus,  and  suprarenal  were  obtained  in  a  pure  condition.  They 
are  all  dextrorotatory,  the  specific  rotation  varying  from  +  37’5°  to 
+  97  9°.  W.  D.  H. 

Glucothionic  Acid.  Phoebus  A.  Levene  {Proc.  Amer.  Physiol. 
Soc.,  1902,  xi ;  Amer.  J.  Physiol.,  8). — In  the  preparation  of  nucleic 
acid  by  the  picric  acid-alcohol  method,  a  carbohydrate  is  precipitated 
with  the  acid.  In  yeast,  bacteria,  pancreas,  and  liver,  this  resembles 
glycogen.  In  the  spleen,  it  resembles  chondroitin-sulphuric  acid ;  it 
contains  sulphuric  acid  in  organic  combination,  and  gives  the  barium 
test  for  glycuronic  acid ;  it,  however,  contains  3  per  cent,  of  sulphur 
and  5'4  per  cent,  of  nitrogen.  It  also  differs  from  chondroitin- 
sulphuric  acid  in  that  the  purple  colour  given  with  orcinol-hydro- 
chloric  acid  remains  unchanged  for  days,  and  does  not  soon  change 
into  green.  It  is  considered  probable  that  the  substance  from  the 
spleen  is  not  unlike  the  glucosamic  acid  of  Fischer  combined  with 
sulphuric  acid.  W.  D.  H. 

Glucophosphoric  Acid.  Phoebus  A.  Levene  {Proc.  Amer.  Physiol. 
Soc.,  1902,  xi — xii ;  Amer.  J.  Physiol.,  8). — The  phosphorus-containing 
substance  first  obtained  by  Palladin  from  seeds  can  be  decomposed,  so 
that  30  per  cent,  of  its  organic  part  can  be  split  off  as  a  pentose.  It 
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yields  neither  glycerol  nor  purine  bases;  it  contains  about  15  per 
cent,  of  organic  phosphorus,  1*8  per  cent,  of  nitrogen,  and  50  per 
cent,  of  ash,  mainly  calcium-magnesium  phosphate.  W.  D.  H. 

Nucleic  Acid.  Phoebus  A.  Levene  (Proc.  Amer.  Physiol.  Soc ., 
1902,  xii ;  Amer.  J.  Physiol .,  8). — Attention  was  directed  towards  the 
presence  or  absence  of  glycerol,  carbohydrate,  and  pyrimidine 
derivatives  in  the  nucleic  acid  of  spleen  and  pancreas.  Glycerol  was 
not  found ;  carbohydrate  could  not  be  isolated,  but  five  nucleic  acids 
were  obtained,  which  all  gave  furfuraldehyde  reactions;  thymin  was  also 
isolated.  A  substance  was  also  obtained  as  a  picrate  which  could  be 
transformed  into  a  hydrogen  sulphate ;  in  elementary  composition,  it 
is  not  unlike  Kossel’s  cytosine,  but  is  nearer  to  episarcine ;  it  is 
perhaps  amino-hydroxypyrimidine.  W.  D.  H. 

[Chlorophyll  and  Haemoglobin.]  Nadine  Sieber-Schumoff 
( Chem .  Centr.,  1903,  i,  239  ;  from  Munch,  med.  Woch.,  49, 1874 — 1876). 
— A  resume  of  work  by  Nencki ;  haemoglobin  yields  hsematoporphyrin, 
Ci6Hi803N2,  and  mesoporphyrin,  C16H1802N2;  chlorophyll  yields  phyllo- 
porphyrin,  C10H18ON2.  From  both  mesoporphyrin  and  phylloporphyrin 
hsemopyrrole,  CgH13N,  and  urobilin,  C32H10O7N4,  are  obtainable. 

W.  I).  H. 

Mesoporphyrin.  Jean  Zaleski  (Bull.  Acad.  Set.  Cracow,  1902, 
612—532). — The  hydrochloride  of  mesoporphyrin,  prepared  according 
to  Nencki  and  Zaleski’s  method  (Abstr.,  1901,  i,  434)  by  reducing 
hasmin  by  hydriodic  acid  and  phosphonium  iodide,  has  been  obtained 
in  better  yield  (40  per  cent.).  A  number  of  new  analyses  have 
led  to  the  formula  Cl7H20O2N2Cl,  which  now  lies  very  near  to  that 
of  the  hydrochloride  of  haematoporphyrin,  Cl7H20O3N2Cl.  Both 
hydrochlorides  crystallise  in  needles,  those  of  mesoporphyrin  generally 
forming  star-shaped  groups ;  both  belong  to  the  rhombic  system 
and  exhibit  polychroism,  transmitting  a  dark  brown  colour  in  the 
direction  of  greatest,  and  a  brown-yellow  in  that  of  least,  length. 
The  hydrochloride  of  hsematoporphyrin  is  more  soluble  than  that  of 
mesoporphyrin. 

The  esters  of  mesoporphyrin  are  well  charactei’ised,  whereas  those 
of  hsematoporphyrin  are  amorphous.  Mesoporphyrin  methyl  ester , 
Cl7H1802N2Me,  is  prepared  by  heating  the  hydrochloride  with  methyl 
alcohol  containing  5 — 12  per  cent,  of  hydrogen  chloride  for  4 — 9 
hours  at  100°;  it  crystallises  in  star-shaped  groups  of  needles  sinter¬ 
ing  at  190°  and  melting  at  213 — 214°.  The  corresponding  ethyl 
ester,  Cl7H1802N2Et,  forms  thin  plates  with  a  violet,  metallic  lustre 
melting  at  202 — 205°.  Both  esters  have  a  spectrum  identical  with 
that  of  the  hydrochloride  of  mesoporphyrin  in  alcoholic  solution. 
They  are  stable  towards  alkali  hydroxides  and  concentrated  ammonia, 
but  are  hydrolysed  by  boiling  acids. 

It  has  been  ascertained  that  treatment  of  hfematoporphyrin  with 
hydriodic  acid  and  phosphonium  iodide  leads  to  the  formation  of 
mesoporphyrin,  which  has  been  recognised  by  conversion  into  the 
ethyl  ester. 
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The  hydrochloride  of  mesoporphyrin  gives,  in  aqueous  solution, 
crystalline  precipitates  with  metallic  acetates ;  thus,  there  were  prepared 
ammonium,  potassium, sodium, calcium,  barium,  magnesium,  zinc,  copper, 
and  silver  salts.  The  ammonium  salt  crystallises  in  small  needles  and  in 
rhombs ;  the  zinc,  (Cl7H1802lSI2)2Zn,  and  the  copper  salt  do  not  melt  at 
310°.  The  esters  of  mesoporphyrin  also  form  salts  ;  they  all  crystallise 
well  and  are  soluble  in  organic  solvents  ;  the  copper  salt  of  the  ethyl 
ester,  (C19H2202N2)2Cu,  melts  at  211°. 

Mesoporphyrin,  Cl7H1902N2,  is  prepared  from  the  hydrochloride  by 
treatment  with  sodium  hydroxide  and  subsequent  precipitation  with 
acetic  acid  ;  it  is  soluble  both  in  dilute  alkalis  and  acids.  Crvoscopic 
determinations  of  the  mol.  weight  of  mesoporphyrin  and  the  ethyl 
ester  show  that  they  have  formulae  double  the  empirical  formulae 
given  above.  K.  J.  P.  0. 

Presence  of  Small  Quantities  of  Trypsin  in  Commercial 
Pepsins.  Emile  Bourquelot  and  Henri  Herissey  ( J .  Pharm.  Chim., 
1903,  [vii],  17,  164 — 169). — The  authors  have  studied  the  action  of 
commercial  pepsins  on  fibrin  liquefied  by  means  of  hydrochloric  or 
oxalic  acid.  The  small  amount  of  action  observed  in  the  solutions 
after  neutralisation  is  due  to  trypsins,  as  shown  by  the  brown  colour 
developed  in  them  by  tyrosinase  and  by  the  fact  that  after  preliminary 
treatment  with  acids,  whereby  the  trypsin  is  destroyed,  pepsins  do 
not  cause  any  digestion  in  the  neutral  solutions.  G.  D.  L. 

Extraction  of  the  Active  Substance  of  Suprarenal  Capsules. 
Jokichi  Takamine  (D.R.-P.  131496). — Adrenalin  (compare  Abstr., 
1902,  ii,  217)  is  prepared  by  concentrating  an  aqueous  extract  of  the 
suprarenal  capsules  and,  after  rendering  alkaline,  precipitating  by 
the  addition  of  an  ammonium  salt  or  by  passing  a  current  of  carbon 
dioxide.  The  crystalline  product  may  be  recrystallised  from  hot 
water.  C.  H.  D. 

Adrenalin.  John  J.  Abel  ( Proc .  Amer.  Physiol.  Soc.,  1902, 
xxix — xxx ;  Amer.  J.  Physiol.,  8). — More  than  thirty  analyses  of 
adrenalin  show  that  there  is  no  uniformity  of  composition ;  repeated 
precipitation  raises  the  amount  of  carbon.  The  extremes  found  are  : 
C,  56  5  to  58’9 ;  H,  4*7  to  7’2  ;  N,  7‘6  to  10  6  per  cent.  W.  D.  H. 

Behaviour  of  Suprarenal  Extracts  to  Fehling’s  Solution. 

John  J.  Abel  (Proc.  Amer.  Physiol.  Soc.,  1902,  xxx — xxxi ;  Amer.  J. 
Physiol.,  8). — Whilst  extracts  of  the  gland  require  prolonged  boiling 
to  effect  reduction  of  Fehling’s  solution,  salts  of  epinephrin  or 
adrenalin  reduce  Fehling’s  solution  rapidly,  even  below  the  boiling 
point.  W.  D.  H. 

Oxidation  of  Epinephrin  and  Adrenalin  with  Nitric  Acid. 
John  J.  Abel  (Proc.  Amir.  Physiol.  Soc.,  1902,  xxxi — xxxii ;  Amer.J. 
Physiol.,  8). — The  products  obtained  by  the  oxidation  of  epinephrin 
and  adrenalin  are  identical.  Special  attention  is  drawn  to  the  pro¬ 
ducts  obtained  by  the  use  of  nitric  acid ;  these  are  mainly  oxalic  acid 
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and  a  crystalline  hygroscopic  salt  ( 1  oxalate)  of  a  nitrogenous  base, 
called  the  coniine-piperidine-like  substance  on  account  of  its  offensive 
and  penetrating  odour ;  this  base  is  liberated  by  the  addition  of  alkali. 
When  fused  with  powdered  potassium  hydroxide,  an  odour  like  that 
of  pyrrolidine  is  obtained,  later  that  of  amines,  and  finally  pyrrole 
itself  is  evolved.  W.  D.  H. 

Influence  of  Carbon  Dioxide  on  Diastasic  Action.  Otto  Mohr 
( Chem .  News,  1903,  87,  39 — 40)  — In  the  author’s  experiments,  emul¬ 
sions  of  2  5  grams  of  the  air-dried  starch  in  200  c.c.  of  water  were 
treated  with  5  c.c.  of  cold  extract  of  malt  and  maintained  at  a  tem¬ 
perature  of  53 — 55°,  but  after  two  hours  were  plunged  into  boiling 
water.  In  some  experiments,  asparagine,  in  others,  lactic  acid,  was 
also  added.  The  experiments  were  made  in  duplicate,  one  series  being 
exposed  to,  the  other  protected  from,  carbon  dioxide.  Acid,  neutral, 
slightly  alkaline,  and  strongly  alkaline  starches  were  investigated : 
without  carbon  dioxide,  the  percentage  of  maltose  obtained  varied  from 
traces  in  the  alkaline  or  neutral,  to  10  per  cent,  in  the  acid  emulsion, 
but  in  the  presence  of  carbon  dioxide  the  numbers  ranged  from  25  56 
in  the  acid  emulsion  to  39-89  in  the  strongly  alkaline  starch. 

Asparagine,  added  in  quantities  of  from  0’4  to  20  per  cent,  of  the 
starch  used,  gave  rise  to  an  increased  production  of  maltose  in  the 
absence  of  carbon  dioxide,  which  the  presence  of  this  gas  stimulated 
in  the  case  of  the  smallest  addition  of  asparagine,  but  impeded  in  the 
other  cases.  In  all  instances,  however,  the  production  of  maltose  was 
greater  with  than  without  asparagine.  Lactic  acid,  added  in  the 
proportion  of  0'04  per  cent,  of  the  starch  used,  increased  the  yield 
of  maltose  except  in  the  case  of  the  strongly  alkaline  starch,  but  in 
larger  quantities,  0‘4  per  cent.,  arrested  saccharification,  but  not  lique¬ 
faction.  The  presence  of  carbon  dioxide  diminished  the  increments 
due  to  the  action  of  lactic  acid. 

Carbon  dioxide  only  acts  favourably  when  small  quantities  of  amyl¬ 
ase  are  used.  D.  A.  L. 

The  Function  of  Peroxides  in  the  Living  Cell.  IV.  Per- 
oxydases.  A.  Bach  and  Robert  Chodat  ( Ber .,  1903,  36,  600 — 605. 
Compare  Abstr.,  1902,  ii,  344  and  522). — Evidence  is  brought  forward 
that  two  different  substances  are  concerned  in  the  production  of 
peroxides  in  the  plant  and  in  rendering  them  active  in  oxidation.  A 
quantity  of  horse-radish  roots  was  powdered,  kept  until  the  hydrolysis 
of  glucosides  was  complete,  freed  from  ethereal  oil  by  digesting  with 
80  per  cent,  alcohol,  and  then  extracted  with  40  per  cent,  alcohol ; 
the  extract  was  concentrated  in  a  vacuum  at  30°,  filtered,  and  pre¬ 
cipitated  with  absolute  alcohol.  The  product  was  a  yellowish-white, 
gummy  mass,  exceedingly  soluble  in  water  and  readily  so  in  40 
per  cent,  alcohol;  it  reduced  Fehling’s  solution,  but  this  is  not  an 
essential  characteristic  and  can  be  got  rid  of  by  repeatedly  dissolving 
in  water  and  precipitating  with  alcohol ;  the  purest  specimen  contained 
6  per  cent,  of  ash,  including  0’8 — 1'4  per  cent,  of  aluminium  and  0'2 
to  0  6  per  cent,  of  manganese,  but  no  iron  ;  when  wanned  with  sodium 
hydroxide,  it  yielded  ammonia  and  a  base  with  an  odour  resembling  that 
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of  pyridine,  but  did  not  give  the  proteid  reactions.  The  substance  is 
a  very  powerful  peroxydase,  and  renders  hydrogen  peroxide  in  small 
quantities  very  active  towards  pyrogallol,  gallic  acid,  aniline,  dimethyl- 
aniline,  andjo-toluidine  ;  larger  quantities  of  hydrogen  peroxide  render 
the  compound  inactive  ;  it  also  becomes  inactive  when  heated  to 
boiling,  but  recovers  its  powers  after  some  hours;  further  boiling 
destroys  it.  It  renders  active  also  all  the  peroxides  formed  by  atmo¬ 
spheric  oxidation  of  organic  compounds,  such  as  ether,  alcohol,  and 
essential  oils.  A  still  more  important  property  is  its  power  of  in¬ 
creasing  the  activity  of  a  peroxide-producing  oxydase ;  in  a  test 
experiment,  the  peroxydase  solution  caused  the  absorption  by  aqueous 
pyrogallol  of  only  06  c.c.  of  oxygen,  an  oxydase  solution  caused  the 
absorption  of  14‘1  c.c.,  but  the  two  together  caused  an  absorption 
of  19-1  c.c.  T.  M.  L. 

Function  of  Peroxides  in  the  Living  Cell.  V.  Resolution  of 
so-called  Oxydases  into  Oxygenases  and  Peroxidases.  Robert 
Chodat  and  A.  Each  (Ber,,  1903,  36,  606 — 608). — By  fractional 
precipitation  with  alcohol  of  the  Lactarius  oxydase,  two  fractions  were 
obtained  :  the  first,  which  was  almost  insoluble  in  40  percent,  alcohol, 
has  very  little  oxidising  power  by  itself,  but  in  presence  of  a  “  per¬ 
oxydase  ”  becomes  a  vigorous  oxidiser ;  the  last,  which  is  soluble  in 
alcohol,  has  no  oxidising  power,  but  imparts  activity  to  hydrogen 
peroxide  and  feeble  oxydases  ;  it  is  thus  a  true  “  peroxydase.”  Most 
oxydases  contain  principles  of  both  types,  and  it  is  proposed  to  retain 
the  term  peroxydase  for  those  substances  (usually  containing  man¬ 
ganese)  which  are  not  themselves  oxidisers,  but  impart  activity  to, 
and  thus  destroy,  peroxides,  whilst  the  new  term,  “  oxygenase is 
proposed  for  those  substances,  now  isolated  for  the  first  time,  which 
are  capable  of  producing  hydrogen  peroxide,  but  leave  it  in  an  inactive 
condition.  The  oxygenases  are  probably  themselves  peroxides,  and  so 
are  very  liable  to  undergo  decomposition,  whilst  the  peroxydases  are 
very  stable  and  appear  to  be  present  in  most  vegetable  organisms. 

T.  M.  L. 

Influence  of  the  Stereochemical  Configuration  of  Glucosides 
on  the  Activity  of  Hydrolytic  Diastases.  Henri  Pottevin  (Ann. 
Inst.  Pasteur ,  1903,  17,  31  —  51.  Compare  this  vol.,  ii,  230). — The 
maltase  of  blood  (horse  and  rabbit)  and  of  human  urine  hydrolyses  not 
only  maltose  (Fischer,  Ber.,  1895,  28,  1429),  but  a-methyl-d-glucoside. 

The  following  revised  classification  of  the  diastases  and  the  gluco¬ 
sides  hydrolysed  by  them  is  given  :  invertin  ;  saccharose,  raffinose, 
and  gentianose.  Maltase  ;  maltose,  a-methyl-  and  a-ethyl-d-glucosides, 
glyceryl-glucoside,  trehalose,  benzyl-glueoside,  and  amygdalin. 
Emulsin ;  amygdalin,  amygdalic  nitrile,  coniferin,  arbutin,  picein, 
salicin,  helicin,  sesculin,  /?-metbyl-t?-glucoside,  /3-glyceryl-glucoside, 
thymol,  and  /S-carvacrol-glucoside.  /?- Lactase ;  lactose,  and  /3-methyl- 
d-galactose.  a- Lactase  ;  a-methyl-d-galactose.  N.  H.  J.  M. 

Hydrolysis  of  Carbohydrates  of  High  Molecular  Weight  by 
Soluble  Ferments.  Emile  Bourquelot  ( Gompt .  rend.  Soc.  Biol., 
1902,  54,  1140 — 1143). — Gentianose  (Abstr.,  1902,  i,  744)  is  only 
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completely  hydrolysed  to  simple  hexoses  when  invertase  and  then 
emulsin,  or  a  mixture  of  these,  is  added  ;  emulsin  by  itself  produces 
very  little  effect.  These  facts  favour  the  probability  that  in  the 
hydrolysis  of  starch  by  malt  diastase  several  ferments  take  part  in 
the  reaction,  and  further  show  that  before  concluding  that  any  complex 
substance  simply  renders  a  particular  ferment  more  active,  it  isnecessary 
to  be  sure  that  this  substance  does  not  itself  contain  a  ferment  capable 
of  acting  on  some  product  formed  by  the  action  of  the  ferment  which 
is  being  studied.  A.  H. 

Proteolytic  Enzyme  of  Yeast.  Julius  SchIItz  ( Beitr .  chem. 
Physiol.  Path.,  1903,  3,  433 — 438). — By  the  action  of  the  proteolytic 
enyzme  of  yeast  on  euglobulin,  pseudoglobulin,  crystalline  serum 
albumin,  and  gelatin  products  are  obtained  after  eight  days  which  are 
not  precipitable  by  tannic  acid,  and  are  simple  decomposition  products 
of  peptone  ;  at  this  time,  these  substances  contain  the  greater  part  of 
the  nitrogen  of  the  proteid  used. 

Pseudoglobulin  has  some  inhibiting  influence  on  the  autolytic  action 
of  the  enzyme  on  the  yeast  proteid.  Whether  the  ferment  is  identical 
with  trypsin  is  left  uncertain.  W.  D.  H. 

Some  Phosphorus  Acid  Derivatives  of  Benzophenone  and 
Methyl  Propyl  Ketone.  Charles  Marie  ( Compt .  rend.,  1903,  136, 
508 — 510). — By  heating  together  benzophenone  and  hypophosphorous 
acid  for  some  days,  a  homogeneous  mixture  is  obtained  ;  the  mass  is 
extracted  with  hot  water  and,  on  addition  of  lead  acetate  to  the  solu¬ 
tion,  the  lead  salt  of  an  acid  of  the  formula  0H’CPh2*P02H2,  is  pre¬ 
cipitated  ;  it  is  insoluble  in  water,  but  soluble  in  alcohol,  acetone,  or 
ether.  The  free  acid,  obtained  by  decomposing  the  lead  salt  with 
hydrogen  sulphide,  crystallises  from  water  in  thin  plates,  melts  at 
150 — 151°,  is  soluble  in  all  the  common  organic  solvents  except  ether, 
and  is  stable  in  presence  of  alkalis,  and  may  be  boiled  with  hydro¬ 
chloric  acid  without  decomposition.  When  oxidised  with  bromine,  it 
gives  the  hydroxy-phosphinic  acid,  0H,CPh2,P03H2 ;  this  crystallises 
from  water,  is  soluble  in  the  common  organic  solvents,  and  melts  at 
184 — 185°.  It  is  a  dibasic  acid  and  gives  insoluble  silver  and  barium 
salts. 

In  the  same  way,  methyl  n-propyl  ketone  and  hypophosphorous  acid 
give  the  acid  0H*CMePra,P02H2,  which  was  isolated  in  the  form  of 
the  lead  salt.  The  acid  is  a  non-crystallisable  syrup  identical  with 
that  already  described  (this  vol.,  i,  328),  is  easily  oxidised  by 
means  of  bromine  to  the  hydroxyphosphinic  acid,  0H,CMePra*P03H2, 
which  melts  at  139 — 140°,  is  soluble  in  the  common  organic  solvents 
except  ether,  is  a  dibasic  acid,  and  gives  insoluble  lead  and  silver  salts. 

J.  McC. 

Organic  Compounds  of  Phosphorus  with  Nitrogen.  August 
Michaelis  ( Annalen ,  1903,  326,  129 — 258). — In  the  introduction  to 
this  paper,  an  account  is  given  of  the  compounds  of  phosphorus  and 
nitrogen,  the  first  of  which  was  obtained  by  the  action  of  ammonia 
on  phosphorus  trichloride  by  Bose  (Ann.  Phys.  Chem.,  1832,  24,  308). 
A  system  of  nomenclature  is  suggested  in  which  these  substances  are 
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regarded  as  derived  from  phosphine,  and  not,  as  heretofore,  from 
phosphorous  acid  ;  in  physical  characters,  such  compounds  as  P(OPh)3 
and  (CgHjo’N^P  closely  resemble  the  phosphines  (as  PEt3).  Accordingly 
as  phosphorus  is  directly  united  with  oxygen,  nitrogen,  or  carbon,  a 
compound  would  be  denoted  as  an  O-phosphine,  an  W-phosphine,  or  a 
(7-phosphine.  Derivatives  of  phosphorus  trichloride,  phosphorus  oxy¬ 
chloride,  &c.,  which  contain  chlorine,  would  be  distinguished  as  0-,  N-, 
or  (7-chlorophosphines  or  -oxychlorophosphines ;  further,  the  words 
primary  and  secondary  would  denote  whether  one  or  two  chlorine 
atoms  are  replaced. 

Derivatives  of  Aliphatic  Amines. — [With  E.  Mentzel.] — Phosphorus 
trichloride  reacts  so  violently  with  primary  aliphatic  amines  that  only 
by  dilution  with  low-boiling  petroleum  can  the  W-ehlorophosphines  be 
prepared.  Ethylamine-^-chlorophosphine,  NHEfPCl2,  prepared  by 
adding  ethylamine  (2  mols.)  dissolved  in  petroleum  to  a  similar  cooled 
solution  of  phosphorus  trichloride  (1  mol.),  is  a  colourless  liquid  with 
a  disagreeable  aromatic  odour,  which  boils  at  92°  under  1 1  mm.  and 
at  222 — 225°  (with  decomposition)  under  the  ordinary  pressure ;  it  is 
slowly  decomposed  by  cold  water,  but  is  far  more  stable  than  phos¬ 
phorus  oxychloride.  With  increase  of  the  carbon  content  of  the  alkyl 
group,  the  stability  of  alkylamine-W-chlorophosphines  towards  water 
increases.  When  heated  with  sulphur  under  pressure,  a  small  quantity 
of  a  thiochlorophosphine  is  produced,  for  example,  NHEt-PSCl2. 
Propylamine-^ -ch lorophosphine,  NHPr*PCl2,  boils  at  97°  under  10  mm. 
pressure  and  has  asp.  gr.  P226  at  15° ;  isobutylamine^N-chlorophosphine 
boils  at  101°  under  10  mm.  pressure  and  has  a  sp.  gr.  1'213  at  15°; 
amylamine-lA-chlorophosphine  boils  at  101°  under  8  mm.  pressure. 
Secondary  A-chlorophosphines  could  not  be  prepared  in  a  pure  state, 
but  the  tertiary  compounds  could  be  more  easily  obtained ;  thus,  from 
fsobutylamine  (6  mols.)  and  phosphorus  trichloride  (1  mol.)  in  solu¬ 
tion  in  petroleum,  i&obutylaminechlorophosphine  was  prepared  as  a 
thick  liquid  which,  however,  could  not  be  distilled  under  diminished 
pressure.  Similarly,  from  benzylamine,  an  oily  liquid  is  formed  which, 
on  addition  of  water,  is  converted  into  benzylamine  phosphite,  melting 
at  186°. 

[With  J.  Schroembgens.] — Tetrabenzylamine-^ -phosphonium  chloride , 
(CH2Ph‘NH)4PCl,  is  prepared  by  heating  benzylamine  hydrochloride 
(3  mols.)  with  phosphoric  chloride  (1  mol.)  at  205°,  extracting  the 
product  with  benzene,  and  recrystaliising  the  residue  from  alcohol, 
when  it  separates  in  white  leaflets  melting  at  208°,  and  is  converted 
by  alcoholic  potassium  hydroxide  or  silver  oxide  into  tribenzylamine-W- 
phosphine  oxide,  (CH2Pn*NH)3PO.  The  platinichloride, 
[(CH2Ph-NH)4PCl]2,PtCl4, 

crystallises  in  long,  reddish-yellow  needles  melting  at  200°. 

[With  Th.  Schabhorn.] — The  A-chlorophosphines  of  secondary 
aliphatic  amines  are  formed  when  secondary  amines  are  added  to 
phosphorus  trichloride,  but  are  best  prepared  by  heating  the  hydro¬ 
chlorides  of  the  amine  with  a  large  excess  of  phosphorus  trichloride 
for  six  hours ;  from  the  product,  the  phosphorus  trichloride  is 
distilled,  and  then  the  residue  distilled  under  reduced  pressure;  the 
W-chlorophosphines  of  this  class  are  liquids  or  solids  with  a  characteristic 
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smell,  which  are  decomposed  by  water  and  are  converted  by  chlorine 
into  tetrachlorides  and  by  sulphur  into  thioehlorophosphines. 
Diethylamine-TS-chlorophosphine ,  NEt2‘P012,  is  a  clear  liquid  boiling  at 
72 — 75°  under  14  mm.  and  at  189°  under  the  ordinary  pressure;  it 
has  a  sp.  gr.  1‘196  at  15°.  With  ethoxyphosphorus  chloride,  PCl2*OEt, 
in  ethereal  solution,  diethylamine  forms  diethylamine-'N -ethoxy chloro- 
phosphine,  NEt2*PCl’OEt,  which  is  a  liquid  boiling  at  90 — 92° 
under  13  mm.  pressure,  is  readily  decomposed  by  cold  water,  and 
when  heated  at  170 — 190°  evolves  ethyl  chloride,  leaving  a 
residue  which  consists  of  red  phosphorus  and  phosphinediethylamine 
(m.  p.  102°) ;  probably  diethylamine-iV’-phosphine  oxide,  NEt2*PO  is 
first  formed,  which  then  reacts  with  the  still  undecomposed  ethoxy- 
compound.  Dipropylamine-'S-chlorophosphine,  NPr2*PCl2,  is  an  oil 
boiling  at  95°  under  11  mm.  and  at  220 — 223°  under  the  ordinary 
pressure  ;  diisobutylamine-'N-chlorophosphine,  N(C4H9)2*PC12,  is  a  crys¬ 
talline  solid  melting  at  37 — 38°  and  boiling  at  116 — 117°  under  10  mm. 
pressure,  and  readily  combines  with  sulphur  at  130 — 140°  producing 
a  thiochlorophosphine  ;  with  the  diphenol  derivative  of  phosphorus 
trichloride,  difsobutylamine  forms  the  phenyl  ester,  N(C4H9)2'P(OPh)2, 
which  is  a  pale  yellow  oil,  not  volatile  without  decomposition.  Di- 
amylamine-'N-chlorophosphine  is  a  liquid  boiling  at  140°  under  8  mm. 
pressure.  Piperidine-^ -chlorophosphine,  C5H]0N*PC12,  is  a  liquid 
boiling  at  94 — 95°  under  10  mm.  pressure,  and  is  more  stable  towards 
water  than  the  other  phosphines;  piper  idine-'N -ethoxy  chlorophosphine, 
C5H10N*PCl*OEt,  prepared  from  piperidine  and  ethoxyphosphorous 
chloride,  is  a  colourless  liquid  boiling  at  125°  under  25  mm.  pressure, 
and  is  decomposed  by  heat  in  the  same  manner  as  the  diethylamine 
derivative. 

When  the  N-chlorophosphines  are  treated  with  dry  chlorine  in 
chloroform  solution,  they  are  converted  into  tetrachlorides,  thus,  from 
the  propyl  derivative,  the  compound,  NPr2*PCl4,  is  obtained  as  a  white, 
crystalline  substance  which  fumes  in  the  air,  and  yielding  the  oxychloro- 
phosphine,  NPr2’POCl2,  which  is  also  formed  by  the  action  of  water. 
The  diiso butylamine  derivative  is  a  similar  substance.  Additive  com¬ 
pounds  of  these  tetrachlorides  and  phosphoric  chloride  are  produced 
when  the  hydrochlorides  of  secondary  amines  are  treated  in  chloroform 
solution  with  phosphoric  chloride ;  the  compound  from  dipropylamine, 
NPr2-PCI4,PG]5,  crystallises  in  white  needles  which  decompose  at 
220 — 221°,  and  fumes  in  the  air,  finally  liquefying  and  forming  the 
oxychlorophosphine  ;  the  same  reaction  takes  place  violently  when  the 
substance  is  added  to  water  ;  with  dry  sulphur  dioxide,  it  yields  the 
oxychlorophosphine,  phosphorus  oxychloride,  and  thionyl  chloride.  The 
methyl  compound  decomposes  at  242 — 244° ;  the  ethyl  derivative  forms 
white  crystals  decomposing  at  232 — 233° ;  the  iso  butyl  derivative 
decomposes  at  168 — 170c. 

[With  L.  Mottek.] — Secondary  N-chlorophosphines  of  the  type 
P(NR2)2C1  have  as  yet  been  obtained  only  in  the  form  of  the  ethoxy- 
or  phenoxy-derivatives ;  these  are  prepared  by  treating  ethoxy-  or 
phenoxy-chlorophosphine  with  slight  excess  of  the  secondary  amine  in 
ethereal  solution  and  purifying  by  distillation  under  reduced  pressure  ; 
$  hey  are  liquids  lighter  than  water  and  having  a  strong  phosphine-like 
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odour,  and  soluble  in  dilute  acids  without  change,  but  when  these  solu¬ 
tions  are  heated  are  decomposed  into  phosphorous  acid,  dialkylamine, 
and  alcohol ;  they  combine  with  oxygen,  sulphur,  and  methyl  iodide. 
Secondary  diethylamine-N- ethoxy  phosphine ,  P(NEt2)2‘OEt,  boils  at 
105 — 108°  under  28  mm.  pressure;  it  combines  with  sulphur  with 
evolution  of  heat,  forming  the  thiophosphine ,  PS(NEt2)2*OEt,  which 
is  purified  by  distilling  in  steam  and  then  under  reduced  pressure, 
and  is  a  yellow  oil  with  an  unpleasant  odour  boiling  at  149 — 151°  and 
stable  towards  water  and  dilute  acids.  With  methyl  iodide,  this 
compound  reacts  violently ;  when  diluted  with  ether,  the  phosphonium 
iodide,  P(NEt2)2,OEt,MeI,  is  obtained  as  an  oil  which  slowly  decom¬ 
poses  into  diethylamine  hydriodide  and  the  diethylamide  of  methylphos- 
phinic  acid,  P(NEt2)2'OMe,  which  is  probably  formed  from  the  methiodide 
by  the  elimination  of  ethyl  iodide ;  the  diamide  is  a  colourless  oil  with 
an  aromatic  odour,  boiling  at  145 — 148°  under  22  mm.  pressure. 
Secondary  dipropylamine-'iS-eihoxyphosphme,  P(NPr2)2*OEt,  is  a  colour¬ 
less  liquid  boiling  at  143 — 147°  under  29  mm.  pressure,  and  when 
heated  with  sulphur  gives  the  thiophosphine,  PS(NPr2)2*OEt,  which 
is  a  yellowish-brown  oil  with  an  unpleasant  odour  boiling  at  178 — 180° 
under  22  mm.  pressure ;  the  corresponding oxyphosphine,  PO(NPr2)2’OEt, 
can  be  readily  obtained  by  shaking  the  phosphine  with  30  per  cent, 
hydrogen  peroxide,  and  is  a  colourless  oil  boiling  at  164 — 166°  under 
20  mm.  pressure.  The  phosphine  combines  with  methyl  iodide,  the 
methiodide  being  unstable  and  rapidly  changing  into  the  dipropylamide 
of  methylphosphinic  acid,  P(NPr2)2*OMe  ;  the  latter  is  an  oil  boiling 
at  176 — 180°  under  25  mm.  pressure.  Secondary  piper idine-lH-ethoxy- 
phosphine,  P(C5H10l>r)2-OEt,  boils  at  152 — 154°  under  27  mm.  pressure  ; 
with  sulphur,  it  forms  the  thiophosphine,  PS(C5H1(VN)2*OEt,  which 
boils  at  198 — 210°  under  22  mm.  pressure,  and  with  hydrogen  peroxide 
the  corresponding  oxide,  PO(C5Hl0!N)2*OEt,  which  boils  at  176 — 180° 
under  20  mm.  pressure.  With  methyl  iodide,  a  stable  phosphonium 
iodide,  P(C5H10N)2,OEt,MeI,  is  obtained  ;  it  crystallises  in  hygroscopic 
needles,  and  is  converted  by  silver  oxide  into  the  phosphonium  hydroxide, 
P(C5H10N)2*OEt,MeOH ;  the  latter  forms  slender  needles  which  are 
faintly  alkaline,  and  does  not  yield  a  platinichloride.  [With  Th. 
Schalhobn.1 — Secondary  diisobutylamine-JH-phenoxyphosphine, 

PtNtc.H^yoPb, 

is  prepared  by  the  interaction  of  isobutylamine  and  phenoxyphosphorus 
chloride  in  ethereal  solution,  and  is  a  thick,  yellow  oil ;  when  heated 
with  methyl  iodide  at  100°,  it  is  converted  into  the  compound, 
P[N(C4H9)2]2MeI,  which  crystallises  in  small  needles  melting  at  132°. 

The  tertiary  N-phosphines  are  easily  prepared  from  phosphorus  tri¬ 
chloride  and  excess  of  secondary  amines,  and  are  oils  which  can  be 
distilled,  sometimes  under  the  ordinary  pressure,  and  are  lighter  than 
water ;  they  dissolve  undecomposed  in  dilute  acids,  are  oxidised  by 
the  air,  combine  readily  with  sulphur  and  methyl  iodide.  Diethylamine- 
^-phosphine,  P(NEt2)3,  is  a  colourless  liquid  boiling  at  80 — 90°  under 
10  mm.  and  at  245 — 246°  (with  decomposition)  under  the  ordinary 
pressure ;  the  methiodide,  P(NEt2)3,MeI,  is  a  colourless  oil  very 
soluble  in  water.  Dipropylamine-IS -phosphine,  P(I7Pra2)3,  boils  at 
160 — 165°  under  15  mm.  and  at  310 — 315°  under  the  ordinary 
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pressure ;  the  methiodide  crystallises  in  white  needles  melting  at 
83 — 84°.  Diiaopropylamine-Hf-phosphine,  P(NPrs2)3,  is  a  pale  yellow 
oil  boiling  at  190 — 200°  under  18  mm.  pressure;  the  methiodide 
crystallises  in  white  needles  melting  at  138°.  Diisobutylaminedi- 
piperidine-N -phosphine,  C4H9N*P(C5H10N)2,  is  obtained  as  a  thick  oil 
by  the  action  of  piperidine  on  the  primary  dnsobutylamine-N-chloro- 
phosphine ;  the  methiodide  is  crystalline.  Other  similar  tertiary 
N-phosphines  have  been  previously  described  (Abstr.,  1895,  i,  682  ; 
1898,  i,  416). 

The  primary  JV-oxychlorophosphines  are  formed  when  amines  act 
on  phosphorus  oxychloride  in  ethereal  solution,  but  are  best  prepared 
by  heating  the  amine  hydrochloride  (1  mol.)  with  phosphorus  oxy¬ 
chloride  (2  mols.) ;  the  clear  liquid  which  results  is  distilled  under 
reduced  pressure.  The  .A-oxychlorophosphines  of  the  primary  aliphatic 
amines  are  liquids  with  a  disagreeable  odour  and  are  decomposed  by 
cold  water  the  more  easily  the  less  the  number  of  carbon  atoms  in 
the  alkyl  group.  MethylaminedB -oxychlorophospliine,  NHMe*POCl2, 
boils  at  132°  under  27  mm.  pressure  and  is  very  unstable  towards 
water ;  the  corresponding  ethylamine  compound  boils  at  140°  under 
22  mm.  pressure;  the  dianilide ,  NHEt*PO(NHPh)2,  is  prepared  by 
mixing  ethereal  solutions  of  the  oxychlorophospliine  and  aniline,  and 
crystallises  in  needles  melting  at  147°  ;  th e  phenylhydrazide, 
NHEt-PO(N2H2Ph)2, 

melts  at  153°.  Propylamine-N-oxychlorophosphine,  NHPra*POCl2,  boils 
at  146°  under  16  mm.  pressure;  the  anilide  crystallises  in  white 
needles  melting  at  146°  ;  the  phenylhydrazide  melts  at  151°.  iso Butyl- 
amine-lB-oxychlorophosphine  boils  at  141°  under  14  mm.  pressure  ;  the 
anilide  melts  at  207°  and  the  phenylhydrazide  at  141°.  n -Amylamine- 
'R-oxychlorophosphine  boils  at  159°  under  17  mm.  pressure;  the  anilide 
melts  at  117°  and  the  phenylhydrazide  at  122°.  Benzylamine-^ -oxy- 
chlorophosphine  could  not  be  obtained  quite  pure,  as  it  does  not  distil 
without  decomposing  ;  with  benzylamine,  it  gives  the  tertiary  phos¬ 
phine  oxide,  PO(NH’CH2Ph)3 ;  th e phenyl  ester,  CH2Ph’NH>PO(OPh)2, 
is  prepared  by  the  action  of  benzylamine  on  diphenoxyphosphoric 
chloride,  POCl(OPh)2,  in  benzene  solution,  and  forms  stable,  white 
crystals  melting  at  104 — 105°  and  only  slowly  hydrolysed  by  alkalis. 

The  secondary  A-oxychlorophosphines  of  the  primary  aliphatic 
amines  are  prepared  by  mixing  phosphorus  oxychloride  and  some 
excess  of  the  amine  in  ethereal  solution,  and,  after  removing  the 
hydrochloride  of  the  amine  by  washing  the  product  with  water, 
crystallising  the  residue  from  ether  ;  they  are  also  formed  by  the 
action  of  the  primary  amine  on  the  primary  iV-oxychlorophosphine. 
Secondary  propylamine-~!$-oxychlorophosphine,  POCl2(NHPra)2,  crystal¬ 
lises  in  slender  needles  melting  at  88°  and  is  decomposed  only  slowly  by 
cold  water.  Secondary  isobutylamine-N -oxychlorophospliine  crystallises 
in  white  needles  melting  at  86°.  The  phenyl  ester  of  secondary 
benzylamine-iVr-oxychlorophosphine,  PO(NH>CH2Ph)2’OPh,  is  prepared 
by  the  action  of  benzylamine  (4  mols.)  on  phenoxyphosphoric  oxy¬ 
chloride  in  benzene  solution,  and  crystallises  in  long  needles  melting 
at  114°. 

The  tertiary  A-phosphine  oxides  of  the  primary  aliphatic  amines, 
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which  are  very  easily  obtained  from  the  amine  and  phosphorus  oxy¬ 
chloride,  are  nearly  odourless,  stable  oils.  Propylamine-^ -phosphine 
oxide ,  PO(NHPra)s,  is  a  thick,  nearly  colourless  liquid  ;  the  corre¬ 
sponding  iso butylamine  compound  is  a  waxy,  crystalline  mass  melting 
at  46 — 47°  ;  when  heated,  isobutylamine  distils  and  an  oxyphosphazo- 
compound  remains.  Tribenzylamine-N-oxy phosphine  oxide , 
PO(NH-CH2Ph)3, 

crystallises  in  long  needles  melting  at  98°. 

The  primary  W-oxychlorophosphines  of  the  secondary  aliphatic 
amines  (compare  Abstr.,  1896,  i,  344)  are  prepared  by  mixing  ethereal 
solutions  of  the  secondary  amine  and  phosphorus  oxychloride,  or  by 
heating  the  hydrochloride  of  the  amine  with  large  excess  of 
phosphorus  oxychloride ;  the  phosphine  is  finally  distilled  under 
reduced  pressure  ;  these  compounds  have  a.  strong  odour  resembling 
camphor  or  pepper.  Dimethylamine-H$-oxychlorophosphine,  NMe2*POCl2, 
is  a  colourless  liquid  boiling  at  90 — 91°  under  22  mm._and  at  194 — >195° 
under  the  ordinary  pressure ;  the  ethyl  ester,  NMe2*PO(OEt)2,  is  pre¬ 
pared  by  the  action  of  sodium  ethoxide  in  alcoholic  solution  on  the 
phosphine,  and  is  a  liquid  of  aromatic  odour  boiling  at  85 — 90° 
under  5  mm.  pressure ;  the  anilide ,  NMe2*PO(NHPh)2,  prepared 
from  aniline  and  W-oxychlorophosphine,  crystallises  in  white  needles 
melting  at  196°;  the  phenylhydrazide ,  NMe2’PO(N2H2Ph)2,  prepared 
in  a  similar  manner  by  the  use  of  phenyl  hydrazine,  forms  crystals 
melting  at  1 9  4 — 1 95°.  Diethylamine-N-oxychlorophosphine,  NEt2‘POCl2, 
is  a  colourless  liquid  boiling  at  100°  under  15  mm.  and  at  220°  under  the 
ordinary  pressure  ;  [with  A.  Schall.] — the  ethyl  ester,  NEt2*PO(OEt)2, 
is  a  colourless,  aromatic  liquid  prepared  in  similar  manner  to  the  corre¬ 
sponding  methyl  derivative  ;  it  boils  at  114 — 117°  under  25  mm.  and  at 
218 — 220°  under  the  ordinary  pressure.  When  this  A-oxychlorophos- 
phine  is  treated  with  potassium  cyanide  in  alcoholic  solution,  a  mixture 
of  the  ethyl  ester  and  a  compound ,  NEt2’PO(OEt),HCN,  is  obtained; 
the  latter  could  not  be  prepared  in  a  pure  state.  The  phenyl  ester, 
NEt2*PO(OPh)2,  prepared  from  the  W-oxychlorophosphine  and  sodium 
phenoxide,  is  a  liquid  having  a  sp.  gr.  1T157  at  15°,  which,  when  distilled 
under  reduced  pressure,  decomposes  into  triphenyl  phosphate  and 
the  tertiary  diethylaminephosphine  oxide.  The  diphenyl  derivative, 
NEt2*POPh2  (the  diethylamide  of  phenylphosphinic  acid),  is  prepared 
by  the  action  of  sodium  on  an  ethereal  solution  of  diethylamine- 
Ar-oxychlorophosphine  and  bromobenzene  ;  it  forms  colourless  crystals 
melting  at  138°,  and  is  converted  by  concentrated  hydrochloric  acid 
into  diethylamine  and  diphenylphosphinic  acid  (m.  p.  190°).  The  anilide , 
NEt2*PO(NHPh)2,  prepared  as  in  the  case  of  the  dimethyl  derivative, 
crystallises  in  slender  needles  melting  at  150°;  the  phenylhydrazide 
NEt2*PO(N2H2Ph)2,  forms  crystals  melting  at  184 — 185°. 

[With  M.  Gmeiner.] — Dipropylamine-Hl-oxychlorophosphine, 

NPr2-POCl2, 

is  a  liquid  boiling  at  123°  under  20  mm.  and  at  243 — 244°  under  the 
ordinary  pressure;  the  ethyl  ester  boils  at  105 — 110°  under  12  mm. 
pressure  and  has  a  sp.  gr.  0‘975  at  15° ;  the  anilide  (?)  forms  white 
needles  melting  at  220°;  the  p-toluidide  melts  at  168°,  and  the  phenyl¬ 
hydrazide  at  164°,  both  crystallising  in  white  needles.  Diisobutyl- 
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amine-N-oxychlorophosphine  crystallises  in  long,  flattened  needles  or 
plates  melting  at  54° ;  the  ethyl  ester  is  a  colourless  liquid  having  a 
sp.  gr.  0'9663  at  14°  ;  th e  phenyl  ester  forms  feathery  crystals  melting 
at  56°;  the  anilide  crystallises  in  needles  melting  at  202°;  the 
p -toluidide  melts  at  180°,  and  the  phenylhy  dr  azide  at  168°.  Diamyl- 
amine-'is -oxychlorophosphine  is  a  pale  yellow  liquid  with  an  aromatic 
odour,  boiling  at  150°  under  12  mm.  pressure  and  having  a  sp.  gr. 
l-0804  at  13°  and  nD  1  *4648.  [With  E.  Kahnemann.] — Piperidine- N- 
oxychlorophosphine  is  a  colourless,  oily  liquid  with  an  odour  of  pepper¬ 
mint,  boiling  at  124°  under  11  mm.  and  at  257°  under  the  ordinary 
pressure,  and  having  a  sp.  gr.  1'323  at  18°  and  l-498  ;  the  ethyl 
ester  is  a  liquid  and  the  phenyl  ester  a  solid,  forming  large,  colourless 
prisms  melting  at  70°;  the  o -toluidide  crystallises  in  rhombic  plates 
melting  at  173°.  [With  W.  Schutte.] — Tttrachlorohydroquinolined ST- 
oxychlorophosphine ,  CgNH^'POClg,  forms  large,  monoclinic  crystals 
melting  at  79° ;  the  ethyl  ester  boils  at  155°  under  8  mm.  pressure; 
the  phenyl  ester  is  a  liquid ;  the  anilide  crystallises  in  white  prisms 
melting  at  176°. 

[With  E.  Ratzlaff.] — The  monoethoxy-derivatives  of  the  primary 
W-oxychlorophosphine,  R2N*POCl*OEt,  are  prepared  by  the  action  of 
the  secondary  amine  on  ethoxyphosphorus  oxychloride  (ethyl-O-oxy- 
chlorophosphine),  OEt*POCl2,  in  the  presence  of  anhydrous  ether  and 
purified  by  distillation  under  reduced  pressure.  Diethylamine- jSP 
ethoxyoxychlorophosphine,  NEt2*POCl*OEt,  is  a  colourless  liquid  with  an 
odour  of  pepper  boiling  at  113°  under  18  mm.  pressure,  and  is  not 
decomposed  by  cold  water,  but  is  less  stable  than  the  W-oxychloro- 
phosphines.  When  heated  under  the  ordinary  pressure,  it  decomposes 
into  ethyl  chloride  and  phosphinodietkylamine ;  the  last-mentioned 

compound,  (NEt2’P02)3  or  NEt2*P0<^Q.pQ|^^2|^>0,  crystallises  in 

needles  melting  at  103°,  and  is  decomposed  by  acids  into  phosphoric 
acid  and  the  salts  of  the  amine  ;  with  phosphoric  chloride,  it  yields 
diethylamine-W-oxychlorophosphine  and  phosphorus  oxychloride;  by 
alcoholic  ammonia,  it  is  converted  into  a  compound ,  probably  an  amino- 
phosphinic  acid,  NEt2*PO(OH)*I7H2,  which  crystallises  in  slender 
needlesmelting  at  144°.  Dipropyiamine-~N -ethoxy oxychlorophosphine  is 
a  liquid  which  decomposes  when  an  attempt  is  made  to  distil  it  under 
reduced  pressure,  forming  ethyl  chloride  and  phosphinodipropylaniine, 
(NPra2*P02)3,  which  is  a  thick  liquid  boiling  at  240°  under  10  mm. 
pressure.  Dh&obutylamine-N-ethoxyoxychlorophosphine  also  suffers  decom¬ 
position  when  heated,  and  yields,  besides  ethyl  chloride,  phosphinodiiso- 
butylamine,  N(C4H9)2*P02,  which  forms  crystals  melting  at  79°  and 
boiling  at  255°  under  15  mm.  pressure. 

[With  A.  Schall.] — The  bromine  compounds  corresponding  with  the 
W-oxychlorophosphines  can  be  prepared  by  the  use  of  phosphorus  oxy- 
bromide  ;  they  are  not  volatile  without  decomposition.  Diethylamme- 
~N-oxybromophosphine,  NEt2*POBr2,  is  an  oily  liquid  with  an  odour 
resembling  camphor  and  decomposed  even  by  cold  water  ;  the  propyl 
derivative  has  similar  properties.  Dii&obutylamine-'N-oxybromojyhos- 
phine  crystallises  in  colourless  needles  melting  at  68°. 

The  thiocyano-compoxmd,  NEt2*PO(SCN)2,  is  formed  when  the 
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W-oxychlorophosphine  is  heated  with  silver  thiocyanate  at  100°,  and 
is  a  thick,  reddish-yellow  oil. 

The  simple  derivatives  of  secondary  A-oxychlorophosphines  and 
secondary  aliphatic  amines  could  not  be  prepared,  although  their  esters 
have  been  obtained  ;  the  piperidine  derivative  and  mixed  compounds 
containing  an  aromatic  amine  and  tetrahydroquinoline  are  described. 
[With  E.  Ratzlaff.] — Ethyl  diethylamine-N-phosphinate, 

PO(NEt2)2-OEt, 

is  a  colourless  liquid  with  an  odour  of  peppermint,  boiling  at  140° 
under  15  mm.  pressure,  and  is  soluble  in  water  and  immediately 
decomposed  by  acids.  Ethyl  diethyl  amine  piperidine-^  -phosphin  ate, 
NEt2‘PO(CflNH10)*OEt,  is  prepared  by  the  action  of  piperidine  on 
diethylamine-W-ethoxyoxychlorophosphine,  and  is  a  liquid  of  aromatic 
odour  boiling  a  little  higher  than  the  compound  last  mentioned.  [With 
E.  Kahnemann.] — Dipiperidine-^-oxychlorophos plane ,  (O5NH10)2POOl, 
prepared  by  the  action  of  piperidine  on  primary  piperidine- Woxy- 
chlorophosphine,  is  a  crystalline  mass  boiling  at  184°  under  12  mm. 
pressure  ;  [with  K.  von  Abend]  the  ethyl  ester,  PO(C5NH10)2*OEt,  pre¬ 
pared  from  the  substance  last  mentioned  and  sodium  ethoxide,  is  a 
yellow  liquid  boiling  at  160 — 165°  under  10  mm.  and  at  188 — 192° 
under  36  mm.  pressure,  and  is  soluble  in  cold  dilute  acids;  the  phenyl 
ester  is  a  liquid  boiling  at  215 — 216°  under  10  mm.  pressure;  the 
anilide,  (CsNH10)2P(>NHPh,  crystallises  in  hexagonal  prisms  melting 
at  159°,  the  o -toluidide  in  needles  melting  at  146°;  the  phenylhydrazide 
melts  at  155°.  [With  W.  Schutte.  ] — Tetrahydroquinolineaniline- 
Ei-oxychlorophosphine,  N H P h •  P O C 1  •  C9 NIT x 0 ,  prepared  from  aniline 
and  tetrakydroquinoliue-A-oxycklorophosphine,  crystallises  in  clusters 
of  needles  melting  at  174 — 175°,  and  is  converted  into  the  acid, 
RHPh*PO(C9NH10)'OH,  which  is  very  unstable  when  it  is  dissolved  in 
dilute  sodium  hydroxide.  Tetrahydroquinoline-o-toluidine-'N-oxychloro- 
phosphine  melts  at  122°. 

[With  K.  von  Abend.] — The  tertiary  phosphine  oxides,  (R2N)3PO, 
are  formed  on  oxidation  of  phosphines  and  are  prepared  by  prolonged 
heating  under  pressure  of  the  primary  W-oxychlorophosphines  with 
excess  of  the  amine  ;  they  are  weak  bases,  soluble  in  hydrochloric 
acid  and  forming  mercurichlorides.  Mixed  tertiary  phosphine  oxides 
are  very  easily  prepared  by  the  action  of  aniline  and  toluidine  on 
the  primary  W-oxychlorophosphines  and  have  been  described  above 
as  anilides  and  toluidides  of  the  latter.  Tertiary  diethylamine- 
!N -phosphine  oxide,  PO(NEt2)3,  is  an  oil  with  aromatic  odour,  and 
cannot  be  distilled,  even  under  reduced  pressure  ;  the  corresponding 
derivatives  of  dipropylamine  and  of  diisobictylamine  are  oils.  Tri- 
piperidine-~N -phosphine  oxide  has  been  previously  described  (Abstr., 
1895,  i,  662,  682),  but  the  hydrochloride  and  platinichloride  do  not 
exist  as  there  stated. 

The  primary  thiochlorophosphines  of  the  primary  aliphatic  amines 
are  very  stable  substances,  which  are  easily  prepared  by  mixing 
the  primary  amine  and  phosphorus  thiochloride  in  very  dilute 
ethereal  solution  or  by  heating  the  hydrochloride  of  the  amine  with 
excess  of  the  thiochloride.  [With  E.  Mentzel.] — Methylamine- 
N-thiochlorophosphine,  NHMe*PSCl2,  is  a  colourless  or  pale  yellow 
liquid  with  a  smell  resembling  camphor,  boiling  at  115°  under  33  mm. 
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pressure.  [With  Fr.  Muller.] — -The  ethylamine  compound  is  similar 
and  boils  at  105°  under  9  mm.,  at  115°  under  20  mm.,  and  at  216° 
under  the  ordinary  pressure;  the  ethyl  ester,  NHEt*PS(OEt)2,  pre¬ 
pared  by  the  action  of  sodium  ethoxide  on  the  last-mentioned  substance, 
is  a  colourless  substance  boiling  at  94°  under  12  mm.  pressure;  the 
phenyl  ester  is  also  liquid.  The  anilide ,  NHEt*PS(NHPh).2,  crystal¬ 
lises  in  needles  melting  at  106°,  the  ^-toluidide  melts  at  140°,  and  the 
piperidide  at  95°.  [With  E.  Mentzel.] — Propylamine-^ -thiochloro- 
phosphine,  NHPra,PSCI2.  is  a  colourless  liquid  boiling  at  121°  under 
17  mm.  pressure;  the  ethyl  ester  is  a  pale  yellow  oil  boiling  at  98° 
under  11  mm.  pressure  and  has  a  sp.  gr.  1'005  at  15°;  the  anilide 
crystallises  in  slender  needles  melting  at  116°.  [With  Fr.  Muller 
and  E.  Mentzel.] — isoButylamine-Hf-thiochlorophosphine  is  a  colour¬ 
less  liquid  boiling  at  116°  under  9  mm.,  at  123°  under  15  mm.,  and  at 
251°  under  the  ordinary  pressure  ;  the  ethyl  ester  boils  at  104°  under 
12  mm.  pressure  ;  the  anilide  forms  slender  needles  melting  at  118°; 
the  p -toluidide  melts  at  152°,  the  piperidide  at  106°,  and  the  phenyl- 
hydrazide  at  129°.  [With  E.  Mentzel.] — n -Amyl amine-1^ -thiochloro- 
phosphine  is  a  pale  yellow  liquid  boiling  at  140°  under  16  mm.  pressure  ; 
the  p -toluidide  crystallises  in  slender  needles  melting  at  129°.  [With 
J.  Schrombgens.1 — Benzylamine-N -thiochlorophosphine, 
CHPh-NH-PSCl2, 

which  is  a  pale  yellow  oil,  cannot  be  completely  purified  as  it  is 
not  volatile,  even  under  reduced  pressure ;  the  monophenyl  derivative, 
OH2Ph*NH*PSCl'OPh,  was  prepared. 

The  secondary  thiochlorophosphines  of  the  primary  aliphatic 
amines  could  only  be  obtained  in  the  form  of  esters.  The  diphenyl 
ester  of  secondary  dibenzylamine-iV-thiophosphine  (phenyl  dibenzyl- 
amine- W-thiophosphinate),  PS(NH,CII2Ph)2*OPh,  is  prepared  by 
the  action  of  benzylamine  (4  mols. )  on  a  benzene  solution  of  phosphorus 
thiochloride  (1  mol.),  OPh*PSCl2 ;  the  ester  crystallises  in  white 
needles  melting  at  73°. 

The  tertiary  iV-phosphine  sulphides  of  primary  aliphatic  amines  are 
very  readily  prepared  by  the  action  of  excess  of  the  primary  amines 
on  phosphorus  sulphochloride,  and  are  very  stable  substances.  [With 
Fr.  Muller.] — Tertiary  ethylamine-lA -phosphine  sulphide,  PS(NHEt)3, 
forms  white,  monoclinic  crystals  melting  at  68° ;  it  does  not  react  either 
with  methyl  iodide  or  acetic  anhydride.  The  corresponding  propyl¬ 
amine  derivative  crystallises  in  long  needles  melting  at  73°;  the  iso- 
butylamine  derivative  in  monoclinic  crystals  melting  at  78’5°;  on 
distillation,  the  latter  is  converted  into  the  thiophosphazo-compound, 
P2S2(C4H9N)2(NHC4H9)2.  The  phosphine  sulphide,  C4H9-NH-PlS-NHEt, 
prepared  by  the  action  of  isobutylamine  on  ethylaminethiochloro- 
phosphine,  crystallises  in  small  leaflets  melting  at  48'5°.  Amylamine- 
N -phosphine  sulphide  is  &  thick,  oily  liquid.  [With  J.  Schrombgens.] — 
Tribenzylamine-N -phosphine  sulphide  crystallises  in  long  needles  melting 
at  127°. 

The  primary  JV-thiochlorophosphines  of  the  secondary  aliphatic 
amines  are  prepared  from  the  secondary  amine  and  phosphorus  thio¬ 
chloride,  using,  however,  in  this  case,  less  diluent  than  with  the 
class  of  phosphines  just  described ;  they  are  also  prepared  from  the 
hydrochloride  of  the  amine ;  they  are  purified  by  distillation  under 
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reduced  pressure  and  converted  into  the  corresponding  oxychloropbos- 
phines  by  treatment  with  mercuric  oxide  in  benzene  solution.  Di- 
methylamine-N-thiochlorophosphine,  NMe2*PSCI2,  is  a  colourless  liquid 
boiling  at  85 — 90°  under  16  mm.  pressure  ;  the  ethyl  ester, 

NMea-PS(OEt)a, 

prepared  in  the  same  manner  as  the  corresponding  oxygen  compound, 
is  a  colourless  liquid  boiling  at  107°  under  45  mm.  pressure ;  the 
anilide,  NMe2*PS(NHPh)2,  crystallises  in  colourless  needles  melting  at 
209 — 210°.  [With  It.  Hulsbeiig.] — Biethylamine-H-thiochlorophos- 
phine,  NEt2*PSCl2,  is  a  colourless  liquid  boiling  at  107°  under  14  mm. 
pressure  and  having  a  sp.  gr.  1*105  at  15°;  the  ethyl  ester  boils  at  110° 
under  20  mm.  pressure  and  has  a  sp.  gr.  1  0056  at  15° ;  the  phenyl 
ester  forms  crystals  melting  at  70° ;  the  anilide  crystallises  in  white 
needles  melting  at  192°;  the  ip-toluidide  in  needles  melting  at 
166 — 167°;  the  dipiperidide  in  hexagonal  prisms  melting  at  126°, 
and  the  phenylhydrazide  in  cubic  forms.  D ipropylamine-Hi-thiu- 
chlorophosphine,  NPr2*PSCl2,  is  a  liquid  boiling  at  132 — 134°  under 
15  mm.  and  at  240 — 245°  (with  decomposition)  under  the  ordinary 
pressure;  it  has  a  sp.gr.  1*077  at  15°;  the  anilide  crystallises  in 
leaflets  melting  at  145°  and  the  phenylhydrazide  at  196°.  Dii&obutyl- 
amine-N-thiochlorophosphine,  N(04Hg)2*PSCl2,  crystallises  in  leaflets 
melting  at  36°  and  boiling  at  150°  under  10  mm.  pressure;  the  diamyl- 
amine  derivative  is  an  oil  boiling  at  160—163°  under  13  mm.  pressure 
and  has  a  sp.  gr.  1*0288  at  15°;  its  methyl  ester  is  a  yellow  oil  boiling 
at  118 — 121°  under  13  mm.  pressure  and  has  a  sp.  gr.  1*0024  at 
15° ;  the  phenyl  ester  crystallises  in  needles  melting  at  64°  ;  the 
anilide  melts  at  141°.  [With  O.  Steinkopf.] — Piperidinethiochloro- 
phosphine ,  C5NH10'PSC12,  purified  by  distilling  with  steam,  is  an  oil  with 
an  odour  of  camphor;  it  boils  at  146 — 149°  under  21  mm.  pressure 
and  has  a  sp.  gr.  1*3092  at  15°  ;  the  ethyl  ester  is  an  oily  liquid  boiling  at 
138°  under  10  mm.  pressure  and  has  a  sp.  gr.  1*0433  at  16°  ;  the  anilide 
forms  needles  melting  at  199°;  the  p  toluidide  melts  at  190°,  and 
the  phenylhydrazide,  which  crystallises  in  needles,  at  158°. 

[With  M.  Pape.] — The  W-thiobroinophosphines  are  prepared  in  a 
manner  similar  to  that  used  for  the  W-tliiochlorophosphines ;  they 
cannot  be  distilled  under  reduced  pressure.  Diethylamine-N-thio- 
bromophosphine,  NEt2'PSBr2,  is  a  pale  yellow  liquid  ;  the  dipjropylamine 
derivative  is  also  liquid  ;  the  di\hobutylamine  compound  crystallises  in 
white  leaflets  melting  at  66°. 

[With  O.  Steinkopf.] — The  secondary  rV-thiochlorophosphines  of 
the  secondary  aliphatic  amines  are  difficult  to  prepare.  Secondary 
piperidme-N-thiochlorophosphme,  PSC1(C5NH10)2,  crystallises  in 
rhombic  prisms  meltiDg  at  98°;  the  ethyl  ester  is  a  yellow  liquid  boiling 
at  191°  under  10  mm.  pressure  and  has  a  sp.  gr.  1*0633  at  16°;  the 
phenyl  ester  crystallises  in  long  needles  melting  at  108°,  the  anilide 
in  needles  melting  at  112°,  and  the  toluidide  at  157°. 

The  tertiary  W-phosphine  sulphides  of  secondary  aliphatic  amines 
are  prepared  in  the  same  manner  as  the  analogous  W-phosphine  oxides; 
they  are  colourless  liquids  which  cannot  be  distilled  under  reduced 
pressure.  Tertiary  diethyl  amine-TX -phosphine  sulphide,  PS(NEt2)3,  is  a 
colourless  oil;  the  diisi buiylamine  derivative,  which  has  a  sp.  gr. 
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0'9965  at  15°,  and  the  mixed  compound,  PS[N(C4HI9)2]2*NEt2,  which 
has  a  sp.  gr.  L0023  at  15°,  were  obtained.  The  'piperidine,  compound 
crystallises  in  leaflets  melting  at  120°  (the  crystals  have  been 
measured). 

Derivatives  of  Aromatic  Amines. — The  primary  chlorophosphines  of 
the  secondary  aromatic  amines  were  prepared  in  the  usual  manner  and 
are  liquids  of  disagreeable  odour,  very  readily  decomposed  by  moisture. 
[With  S.  Danziger.] — Methylaniline-IA-chlorophosphine,  NMePh’PClg, 
is  a  pale  yellow  liquid  boiling  at  138 — 140°  under  10  mm.  and  at 
251°  under  the  ordinary  pressure  ;  with  chlorine,  it  forms  a  tetra¬ 
chloride,  which  is  a  pale  yellow,  crystalline  mass  decomposed  by  water 
into  the  oxychlorophosphine  ;  with  sulphur,  the  dichloride  yields  a 
thiochlorophosphine.  [With  J.  Ottens.] — Ethy la n il ine- N - chlorophos- 
phine  boils  at  143°  under  12  mm.  pressure.  [With  H.  Wennckes.] — 
Diphenylamine  and  phosphorus  trichloride  only  react  when  heated 
together  at  a  high  temperature,  and  form  a  compound,  NPh.2-PO,  which 
crystallises  in  needles  from  water  with  H20 ;  it  melts  at  224°;  the 
same  compound  is  formed  by  the  interaction  of  phosphoric  chloride 
and  diphenylamine. 

[With  S.  Nathanson.] — The  primary  iT-oxychlorophosphines  of 
primary  aromatic  amines  are  prepared  by  the  action  of  phosphorus 
oxychloride  on  the  hydrochlorides  of  the  primary  aromatic  amines ; 
the  corresponding  acids,  CGH4Cl*NH*PO(OH)2,  are  only  stable  when 
chlorine  is  present  in  the  phenyl  nucleus.  AnilineW-oxychlorophos- 
pbine,  NPh*POCl2,  and  the  corresponding  phenyl  ester  chloride, 
NPh’POCPOPh  (Abstr.,  1894,  i,  128,  588),  are  here  described  in 
greater  detail ;  by  treating  the  latter  with  dilute  alkali,  it  is  converted 
mto  the  monophenyl  ester  of  anilineW-phosphinic  acid, 
NHPh’PO(OPh)'OH, 

which  crystallises  in  colourless  leaflets  melting  at  134°;  the  silver  salt 
is  a  white  precipitate  ;  th o  phenyl  ethyl  ester ,  NHPh*PO(OEt)*OPh,  is 
formed  when  an  alcoholic  solution  of  the  ester  chloride  is  evaporated, 
and  crystallises  in  needles  melting  at  120°.  m-Tolyl  phenyl  aniline-W- 
phosphinate,  NHPh’PO(OPh)-0*CGtf4Me,  is  formed  by  the  action  of 
sodium  »i-tolvloxide  on  the  ester  chloride  in  benzene  solution. 

[With  W.  Heinrici.] — Of  the  substances  containing  cliloroanilines 
(compare  Abstr.,  1895,  i,  364),  the  2  :  4 -dichloroaniline-'N.-oxychloro- 
phosphine,  CgHgClg'NH’POCJg,  which  is  prepared  by  heating  thejiydro- 
chloride  of  2  :  4-dichloroaniline  with  phosphorus  oxychloride  at  145°, 
forms  crystals  melting  at  126°  and  is  converted  by  dilute  alkalis  into 
the  salts  of  2  :  i-dichloroanilinephosphinic  acid,  C6H3012*NH,P0(0H)o, 
which  crystallises  in  small,  thick  prisms  melting  at  167°  ;  the  cojyyer  salt 
is  a  bluish-green  powder  ■  the  ethyl  ester,  produced  when  the  oxychloro¬ 
phosphine  is  warmed  with  alcohol,  forms  needles  melting  at  106°;  the 
phenyl  ester,  prepared  in  a  similar  manner  by  the  use  of  phenol,  crys¬ 
tallises  in  needles  melting  at  132°;  the  p -tolyl  ester  melts  at  162°. 
[With  Leo  Aschner.] — s-Trichlorocmiline-'N-oxychlorophosphine, 
CgH2CVNH-POCJ2, 

prepared  by  prolonged  heating  of  s-trichloroaniline  and  phosphorus  oxy¬ 
chloride,  forms  crystals  melting  at  128°  and  is  converted  by  alkalis 
into  the  salts  of  the  corresponding  phosphinic  acid,  which  cannot, 
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however,  be  isolated.  [With  E.  Silberstein.] — p- Bromoaniline-'^-oxy - 
chlorophosphine  forms  cubic  crystals  melting  at  98° ;  the  corresponding 
phosphinic  acid  forms  soft  scales  melting  at  158°;  the  phenyl  ester 
crystallises  in  plates  melting  at  112°;  the  monophenyl  ester  is  prepared 
from  the  ester  chloride  and  is  a  crystalline  powder  melting  at  164°; 
the  p -tolyl  ester  crystallises  in  needles  melting  at  138°,  and  the  corre¬ 
sponding  acid  ester  in  plates  melting  at  230°;  the  dipiperidide, 
C6H4Bi  •NH'PO(C5NH10),  prepared  from  piperidine  and  the  oxychloride, 
forms  aggregates  of  needles  melting  at  169°.  n -Bromoaniline-'N-oxy- 
chlorophosphine ,  C6H4Br*NH*POCl2,  melts  at  87°;  the  /?- naphthyl 
ester,  prepared  from  this  substance  and  /3-naphthol,  crystallises  in 
needles  melting  at  166'5°;  the  piperidide  forms  cubic  crystals.  [With 
Leo  Aschner.] — 2  :  i-Dibromoaniline-7$-oxychlorophosphine  forms  crys¬ 
tals  melting  at  134°;  the  W-phosphinic  acid  obtained  from  it  yields  a 
copper  salt  as  a  green,  insoluble  powder;  the  ethyl  ester  crystallises  in 
leaflets  melting  at  114°;  &  potassium  salt  of  an  acid  ester  has  been 
obtained  crystallising  in  leaflets ;  the  phenyl  ester  forms  needles 
melting  at  141°  ;  the  p -tolyl  ester  melts  at  158°  ;  the  anilide  crystallises 
in  needles  melting  at  228°;  the  ioluidkle  melts  at  214°  and  the 
piperidide  at  186°.  s-Tribromoaniline-'N -oxychlorophosphine, 
C6H2Br3-NH-POCI2, 

crystallises  in  needles  melting  at  148°.  The  W-oxychlorophosphines, 
obtained  from  in-  and  jo-nitroanilines,  crystallise  in  needles.  [With 
0.  Strebel.] — The  m-nitro- derivative  melts  at  94° ;  its  ethyl  ester 
forms  needles  melting  at  120°;  the  anilide  melts  at  177°;  the  p -nitro- 
derivative  melts  at  156°  and  its  anilide  at  242°;  the  o-nitro-compound 
could  not  be  obtained.  [With  S.  Nathansgn.] — The  phenyl  ester 
chloride  of  jp-toluidine-W-phosphinic  acid,  C6H4Me'NH’POCl'OPh,  is 
prepared  from  p-toluidine-iV-oxychlorophosphine  (Abstr.,  1894,  i,  128) 
and  crystallises  in  small  spikes  melting  at  77°.  3-Bromo-p-toluidine- 
7$ -oxychlorophosphine  crystallises  in  short,  thick  prisms  and  is  very 
easily  converted  by  alkalis  into  salts  of  [with  W.  Heinrici]  3 -bromo- 
p -toluidine-^f-phosphinic  acid,  C6H3BrMe*lSH,PO(OB[)2,  which  crys¬ 
tallises  in  small  prisms  melting  at  142°;  the  cop]jer  salt  is  a  green 
powder;  the  ethyl  ester  forms  long  needles  melting  at  102°;  the 
potassium  salt  of  the  monoethyl  ester  was  prepared  and  crystallised  in 
leaflets ;  the  phenyl  ester,  crystallising  in  long  needles,  melts  at  126° 
and  the  tolyl  ester  at  154°.  [With  W.  Herbst.] — Of  the  xylidine 
derivatives,  m-xylidine-7$-oxy  chlorophosphine,  C6H3Me2*NH*POCl2,  crys¬ 
tallises  in  white  needles  or  cubes  melting  at  79°  ;  the  ethyl  ester  melts 
at  96°,  and  the  phenyl  ester  at  115°.  The  p- xylidine  compound  forms 
needles  melting  at  119°,  and  the  o -derivative,  which  is  very  difficult  to 
prepare,  forms  needles  melting  at  7 6°.  [With  J,  Hofker.] — ip-Cumidine- 
N -oxychlorophosphine  melts  at  122°  and  the  mesidine  derivative  at 
155°. 

[With  K.  von  Arend.] — W-Oxychlorophosphines  are  obtained  by  the 
action  of  phosphoric  chloride  on  m-  and  p-aminobenzoic  acids.  In  the 
absence  of  a  solvent,  the  anhydride  of  the  acid  is  formed,  but  in  the 
presence  of  chloroform  the  7$ -oxychlorophosphine, 
C0C1-C6H4-NH-P0C12, 

is  produced  ;  it  crystallises  in  prisms  melting  at  109 — 110°  and  is 
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decomposed  by  water  into  the  phosphate  of  m-aminobenzoic  acid. 
Ethyl  m-aminobenzoate-N -phosphinate ,  C02Et*C6H4,NH'P0(0Et)2,  pre¬ 
pared  by  the  action  of  alcohol  on  the  compound  last  mentioned,  is  an 
oil  boiling  at  135°  under  35  mm,  and  at  232 — 234°  under  the  ordinary 
pressure  ;  the  corresponding  methyl  ester,  prepared  by  use  of  methyl 
alcohol,  is  a  colourless  liquid  boiling  at  184 — 186°.  Phosphoric 
chloride  acts  more  slowly  on  ^-aminobenzoic  acid  than  on  the  m-acid, 
producing  the  -oxychloride,  which  crystallises  in  prisms  of  little 
stability  melting  at  168° ;  by  water,  it  is  hydrolysed,  the  phosphate  of 
jo-aminobenzoic  acid  being  formed.  The  methyl  ester  boils  at  166 — 167° 
and  the  ethyl  ester  at  113 — 118°  under  45 — 50  mm.  and  at  206 — 207° 
under  the  ordinary  pressure. 

Secondary  W-oxychlorophosphines  of  aromatic  amines,  (NTJAr)2POCl, 
and  the  corresponding  monobasic  iV-phosphinic  acid,  (NHAr)2P(3(OH), 
have  been  previously  prepared  (compare  Abstr.,  1885,  1134;  1894,  i, 
588;  also  Autenrieth  and  Rudolph,  ibid.,  1900,  i,  570);  details 
are  here  given  of  the  preparation  in  quantity  of  dianiline-iV-oxy- 
chlorophosphine  and  the  corresponding  phosphinic  acids.  [With 
R.  Securius.] — Ethyl  dianiline-'N-oxypliosphinate,  PO(NHPh)2-OEt, 
prepared  by  adding  an  alcoholic  solution  of  the  oxychlorophosphine  to 
sodium  ethoxide,  or  from  ethoxyphosphorus  oxychloride  and  aniline, 
crystallises  in  plates  melting  at  114°;  the  phenyl  ester  was  also  pre¬ 
pared  by  two  methods  analogous  to  those  just  described,  and  also  by 
heatingoxyphosazobenzeneamlide,  NPh!PO‘NHPh,  with  phenol ;  when 
prepared  from  the  W-oxychloride,  the  substance,  which  crystallises  in 
needles,  melts  at  169°,  whereas  that  obtained  from  phenol  phosphoric 
chloride  melts  at  179 '5°.  p-Chlorophenyl  dianiline-N-phosphinate, 
P0(NHPh)2*0‘C6H4Cl,  melts  at  167 — 168°.  Ethyl  di-p-toluidine-N- 
phosphinate,  PO(NtI*C6H4Me)2,OEt,  crystallises  in  prisms  melting  at 
108°.  Phenyl  aniline-p-toluidine-N-phosphinate, 

C6H.Me-NH-PO(NHPh)-OPh, 

crystallises  in  needles  melting  at  136 — 137°.  Ethyl  di-o-toluidine-'R- 
phosphinate ,  prepared  from  the  corresponding  oxychlorophosphine, 
crystallises  in  needles  melting  at  115°  ;  the  phenyl  ester  forms  prisms 
melting  at  157-5°. 

Many  tertiary  Woxyphosphines  (the  anilides  of  orthophosphoric 
acid)  have  been  prepared  (compare  Autenrieth  and  Rudolf,  loc.  cit.). 
[With  W.  Herbst.] — Tri- m-xyl idine-N -phosphine  oxide, 
PO(NH*OeH3Me2)3, 

prepared  from  m-xylidine  and  phosphorus  oxychloride,  forms  slender 
needles  melting  at  198°  and  yields  a  nitro-derivative,  which  crys¬ 
tallises  in  reddish-brown  needles;  the  para -covipound  melts  at  247°; 
the  ortho-compound  cx’ystallises  in  rhombic  prismsmelting  at  183°; 
the  ifr-cumidine  compound  forms  needles  melting  at  217°,  and  the 
mesidine  derivative  melts  at  240°. 

[With  S.  Danziger.] — Of  the  primary  Woxychlorophosphines  of 
secondary  amines  (ai’omatic  and  aromatic-aliphatic),  diphenylamine- 
W-oxychlorophosphine,  NPb2*POCl2,  has  been  described.  Methyl- 
aniline -N -oxychlorophosphine,  N  PhMe*POCl2,  is  a  yellow  liquid 
boiling  at  150 — 151°  under  10  mm.  and  at  282°  under  the  ordinary 
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pressure ;  by  treatment  with  ammonia,  it  is  converted  into  methyl- 
aniline-ls  -aminophosphinic  acid,  NPhMe*PO(OH)NH2,  which  formed 
leaflets  melting  at  125°.  The  esters  derived  from  this  oxychloro- 
phosphine  are  unstable ;  the  phenyl  ester  crystallises  in  needles 
melting  at  50°.  The  anilide ,  NPhMe*PO(NHPh)2,  forms  white 
needles  melting  at  192°;  the  toluidide  melts  at  232°,  the  piperidide  at 
86°,  and  the  phenyl  hy  dr  azide  at  148°.  [With  J.  Ottens.] — Ethyl- 
aniline-N-oxychlorophosphine,  NPhEt*POCl2,  is  a  colourless  liquid 
boiling  at  159°  under  16  mm.  pressure. 

The  secondary  W-oxychlorophosphines  of  secondary  anilines  can  only 
be  obtained  as  mixed  compounds,  as  aniline-ethylaniline-'N-oxycldoro- 
phosphine,  NPhEt*PO(NHPh)Cl,  prepared  from  ethylaniline-iV-oxy- 
chlorophosphine  and  aniline,  forms  prisms  melting  at  113°.  [With 
S.  Danziger.] — As  an  example  of  the  tertiary  phosphine  oxides, 
methylaniline  N -phosphine  oxide,  PO(NPhMe)3,  which  crystallises  in 
needles  melting  at  1 62°,  and  ethylaniline-ls  -phosphine  oxide , PO(NPhEt)3, 
melting  at  182°,  are  described. 

[With  J.  Oitens.]— The  thiochlorophosphines  of  primary  aromatic 
amines  cannot  be  piepared,  but  the  derivatives  of  secondary  anilines 
are  easily  obtained  by  heating  the  corresponding  chlorophosphine  with 
sulphur.  Methylaniline-'N-thiochlorophosphine,  NPhMe*PSCl2,  is  a 
yellow  liquid  having  a  sp.  gr.  of  1-357  at  22°;  the  corresponding 
ethylaniline  derivative  is  similar  ;  it  yields  a  liquid  ethyl  ester,  an 
anilide  melting  at  140°,  and  a  toluidide  melting  at  158°. 

Tertiary  phosphine  sulphides  are  readily  prepared.  K.  J.  P.  0. 

Organo  mercury  Compounds  of  Salicylic  Acid.  G.  Buroni 
{Gazzetta,  1902,  32,  ii,  305 — 311). —  By  treating  yellow  mercuric 
oxide,  suspended  in  water,  with  salicylic  acid,  a  compound  known  as 
basic  or  secondary  mercury  salicylate  is  obtained,  in  which  the 
mercury  is  regarded  as  replacing  both  the  hydrogen  of  the  hydroxyl 
group  and  that  of  the  carboxyl.  The  author  shows,  however,  that  this 
compound  is  the  anhydride  of  a  hydroxymercurisalicylic  acid  and  has 

the  constitution  0PI'C6H3<^^>0 ;  an  improved  method  of  prepara¬ 
tion  is  given.  On  treating  the  anhydride  with  ammonium  carbonate, 
ammonium  liydroxymercurisalicylate  is  obtained,  which  has  a  caustic 
reaction. 

Chloromercurisalicylic  acid,  HgCl*CcH3(0H)’C02H,  prepared  by  the 
action  of  acetic  acid  on  the  corresponding  sodium  or  calcium  salt, 
separates  from  alcohol  in  mammillary  aggregates  of  needles.  The 
lithium  and  calcium  salts  were  prepared  and  analysed. 

Bromomer cur i salicylic  acid ,  (J7H503BrHg,  and  iodomercurisalicylic 
acid  crystallise  from  alcohol  in  colourless,  mammilhuv  masses. 

T.  H  P 


393 


Organic  Chemistry. 


Catalytic  Decomposition  of  Ethyl  Alcohol  by  Finely-divided 
Metals  ;  Regular  Formation  of  Aldehyde.  Paul  Sabatier  and 
Jean  B.  Senderens  ( Compt .  rend.,  1903,  136,  738 — 741). — At  500°, 
ethyl  alcohol  begins  to  decompose,  yielding,  on  the  one  hand,  ethylene 
and  water,  and  on  the  other  aldehyde  and  hydrogen ;  but  secondary 
reactions  also  take  place,  acetylene,  ethane,  benzene,  and  naphthalene 
being  formed  as  well  as  carbon  mono-  and  di-oxides  (Berthelot,  Traite  de 
Chimie  organique,  1872,  p.  164).  Jahn  (Abstr.,  1880,  794)  found  that 
in  the  presence  of  zinc  dust  ethyl  alcohol  decomposed  into  ethylene 
and  water  at  300 — 350°,  and  Ipatieff  (Abstr.,  1901,  i,  248  ;  1902,  i, 
4,  335)  showed  that  at  600°  aldehyde  and  hydrogen  were  formed  in 
the  presence  of  zinc  and  litharge ;  under  the  influence  of  other 
substances,  ethylene  and  water  were  produced. 

When  ethyl  alcohol  is  passed  over  heated  reduced  copper,  a  reaction 
begins  at  200°  and  is  very  vigorous  at  250°,  the  alcohol  being  decomposed 
exclusively  into  aldehyde  and  hydrogen.  Up  to  a  temperature  of  300°, 
the  same  change  occurs,  and  at  this  temperature  as  much  as  half  the 
alcohol  is  decomposed.  At  420°,  the  gas  evolved  consists  of  equal 
volumes  of  methane  ( 1 2 *5  per  cent.)  and  carbon  monoxide  (1 2*5  per 
cent.),  together  with  hydrogen  (75  per  cent.) ;  it  was  ascertained  that 
the  two  gases  first  mentioned  are  formed  at  the  expense  of  the  aldehyde, 
which,  in  the  presence  of  reduced  copper,  begins  to  decompose  at  400°. 

In  the  case  of  reduced  nickel,  decomposition  of  the  alcohol  begins 
at  150°,  and  is  rapid  at  170°;  from  a  given  quantity  of  alcohol,  the 
evolution  of  gas  per  minute  is,  at  178°,  8  c.c. ;  at  210°,  24  c.c.  ;  at  250°, 
95  c.c.  ;  and  at  325°,  74  c.c.  At  178°,  some  aldehyde  is  formed,  but 
part  (somewhat  less  than  a  half)  Is  already  destroyed ;  the  composition 
of  the  gas  evolved  at  this  temperature  is:  CO,  23;  CH4,  29;  and  H2, 
48  percent.  ;  the  excess  of  methane  over  carbon  monoxide  is  due  to  the  fact 
that  the  latter  is  partly  converted  into  the  former  by  hydrogen  in  the 
presence  of  nickel  (Abstr.,  1902,  i,  333).  At  230°,  decomposition  of  the 
carbon  monoxide  into  carbon  dioxide  and  carbon  begins  (Abstr.,  1902,  ii, 
317)  ;  this  decomposition  and  the  hydrogenation  of  the  carbon  monoxide 
are  both  very  rapid  at  300°,  and  accordingly  the  volume  of  gas  evolved 
decreases.  At  330°,  the  gas  consists  of  carbon  dioxide,  19’5  ;  methane, 
60*7  ;  and  hydrogen,  19 -8  per  cent. ;  no  aldehyde  was  obtained. 

Reduced  cobalt  acts  in  just  the  same  manner  as  nickel,  but  the 
secondary  decomposition  of  the  carbon  monoxide  begins  at  a  somewhat 
higher  temperature. 

Spongy  platinum  only  begins  to  decompose  the  alcohol  at  270°,  the 
action  increasing  regularly  with  the  temperature  ;  at  310°,  the  gas 
evolved  consists  of  carbon  monoxide,  30  ;  methane,  30  ;  and  hydrogen, 
40  per  cent.  Only  a  small  quantity  of  aldehyde  was  collected,  as 
three-fourths  had  been  destroyed  in  producing  the  methane  and 
carbon  monoxide.  K.  J.  P.  O. 

9  9 


VOL.  LX XX IV.  I. 


304 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Action  of  Hydrogen  Bromide  on  Nitroisobutyl  G-lycol. 
Nicolaus  I.  Demjanoff  (J.  Buss.  Phys.  Chem.  Soc.,  1903,  35,  23 — 26). 
— By  the  action  of  hydrogen  bromide  on  nitroisobutyl  glycol,  the 
hydroxyl  groups  are  not  replaced  by  bromine,  but  a  compound , 
C8H1304NBr2,  is  obtained  which  crystallises  from  alcohol  in  large, 
rhombic  plates  melting  at  115 — 116°;  it  is  a  neutral  substance,  is 
readily  soluble  in  methyl  alcohol  or  ethyl  acetate,  and  has  the  normal 
molecular  weight  in  freezing  acetic  acid  ;  it  contains  no  hydroxyl 
groups,  and  when  treated  with  potassium  hydroxide,  one  of  the  bromine 
atoms  is  removed  as  hydrogen  bromide  with  much  greater  readiness 
than  the  other,  the  resulting  compound,  C8H1204NBr,  which  crystallises 
from  alcohol  in  colourless  plates,  melts  at  78°  and  is  readily  oxidised 
by  permanganate  ;  reduction  with  sodium  and  alcohol  gives  the  amino- 
isobutyl  glycol  obtained  by  Piloty  and  Ruff  (Abstr.,  1897,  i,  586)  by 
the  reduction  of  nitroisobutyl  glycol.  T.  H.  P. 

Nitrates  of  Mannitol  and  Dulcitol.  John  H.  Wigner  (Per., 
1903, 36, 794 — 800). — Contrary  to  the  statement  of  Tichanowitsch  (Zeit. 
Chem.,  1864,  482),  dulcitol  hexanitrate  is  not  decomposed  by  prolonged 
heating  at  40°,  and  mannitol  hexanitrate,  whether  wet  or  dry,  is  only 
very  slowly  decomposed  at  100°,  the  melting  point  falling  one  degree 
in  15  minutes  and  four  degrees  in  45  minutes. 

Mannitol  pentanitrate  can  be  prepared  by  direct  nitration  of 
mannitol,  but  is  always  mixed  with  the  hexanitrate ;  a  separation  was 
effected  by  diluting  the  nitration  mixture  until  most  of  the  hexanitrate 
was  precipitated  and  then  evaporating  and  again  diluting.  The  best 
method  of  preparing  the  pentanitrate  is,  however,  by  dissolving  the 
hexanitrate  in  alcohol,  adding  pyridine  (in  place  of  the  ammonia  used 
by  Tichanowitsch),  and  boiling  for  an  hour ;  the  pyridine  is  removed 
by  pouring  into  water,  extracting  with  ether,  and  washing  the  ether 
with  water;  the  product,  when  recrystallised,  melts  at  81 — 82°  (Tich¬ 
anowitsch  gave  79°),  dissolves  in  3000  parts  of  water  at  15°,  has  a 
normal  molecular  weight,  and  crystallises  unchanged  from  acetyl 
chloride. 

Dulcitol  pentanitrate,  prepared  by  a  similar  method  and  recrystallised 
three  times  from  alcohol  and  water,  sinters  at  71°  and  melts  at  75°  ; 
like  mannitol  pentanitrate,  it  has  a  bitter  taste  and  strong  physiological 
action.  T.  M.  L. 

Preparation  of  some  Mixed  Ethers  of  Tertiary  Alcohols. 
K.  Lazinsky  and  W.  Swadkowsky  (J.  Buss.  Phys.  Chem.  Soc.,  1903, 
35,  100 — 103). — Methyl  ter  .-butyl  ether,  CMe3’OMe,  obtained  together 
with  isobutylene  by  the  action  of  a  methyl  alcoholic  solution  of 
potassium  hydroxide  on  ier.-butyl  chloride,  is  a  mobile  liquid  with 
a  characteristic  odour  resembling  that  of  camphor  ;  it  boils  at  53 — 54° 
and  has  the  sp.  gr.  O' 7642  at  0°. 

Ethyl  ter. -butyl  ether  may  be  prepared  in  the  same  way. 

T.  H.  P. 

Methyl  Sulphate  as  an  Alkylating  Agent.  Fritz  Ullmann 
(Annalen,  1903,  327,  104  119.  Compare  Abstr.,  1900,  i,  619). — 

Methyl  sulPhate  is  best  prepared  by  bringing  together  methyl  alcohol 
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(27  grams)  and  chlorosul phonic  acid  (100  grams)  at  - 10°  and  then 
distilling  the  mixture  under  20  mm.  pressure  at  a  temperature  of  140° ; 
the  yield  amounts  to  80 — 83  per  cent,  of  the  theoretical.  The  use  of 
Nordhausen  sulphuric  acid  only  gives  a  yield  of  42  per  cent.  (D.R.-P. 
113239). 

The  interaction  of  methyl  sulphate  and  aromatic  amines  does  not 
follow  the  course  described  by  Claesson  and  Lundvall  (Abstr.,  1881, 
240) ;  2  mols.  of  the  base  react  with  1  mol.  of  the  ester,  yielding  the 
salt  of  methyl  hydrogen  sulphate  and  a  secondary  methylamine,  thus : 
S04Me2  +  2R-NH2  =  R*NH2,MeHS04  +  R*NHMe.  When  methyl  sul¬ 
phate  is  added  to  an  ethereal  solution  of  aniline,  heat  is  developed,  a 
precipitate  of  aniline  methyl  sulphate  is  formed,  and  a  mixture  of 
methylaniline  and  a  smaller  amount  of  dimethylaniline  is  produced  in 
the  solution.  Both  o-  and  j9-toluidine  behave  in  a  similar  manner. 
The  same  reaction  takes  place  when  the  suspension  of  the  bases  in 
water  is  shaken  with  methyl  sulphate  ;  the  yield  is  better  with  the 
higher  homologues  of  aniline  than  with  aniline.  By  this  means  were 
prepared  nitrosomethyl-m-xylidine  and  nitrosomethylmesidine,  both  of 
which  are  yellow  oils.  Monomethylmesidine  is  a  liquid  boiling  at 
228 — 229°  under  739  mm.  pressure. 

When  dimethylanilines  are  heated  with  methyl  sulphate  in  benzene 
solution,  ammonium  bases  are  formed  and  isolated  as  salts  of  methyl 
hydrogen  sulphate;  thus,  from  dimethyl-o-toluidine,  trimethyl-o-tolyl- 
ammonium  methyl  sulphate  is  obtained,  and  from  dimethyl-jp-toluidine, 
trimethyl-^-tolylammonium  methyl  sulphate,  which  crystallises  in  hygro¬ 
scopic  scales. 

From  wi-nitroaniline,  both  the  monomethyl  and  the  dimethyl  deriv¬ 
atives  can  be  easily  prepared  ;  from  p-nitroaniline,  monomethyl-/)-nitro- 
aniline  was  obtained  in  the  form  of  its  nitroso-derivative  (m.  p.  104°). 
When  dimethylaminoazobenzene  is  heated  with  methyl  sulphate  in 
nitrobenzene  solution,  the  ammonium  compound  is  formed  and  isolated 
in  the  form  of  its  iodide.  From  diphenylamine,  methyldiphenylamine 
is  readily  obtained. 

Phenols  are  extremely  easily  methylated  by  shaking  their  alkaline 
solutions  with  the  calculated  quantity  of  methyl  sulphate  ;  thus,  from 
phenol,  96  per  cent,  of  the  theoretical  amount  of  the  methyl  ether  is 
obtained,  o-  and  js-Nitrophenols  gave  equally  good  results.  The  three 
dihydroxybenzenes  were  methylated  in  the  same  manner.  Pyrogallol 
gives  an  excellent  yield  of  the  trimethyl  ether.  Both  a-  and  /?-naph- 
thols  and  2  :  7-dihydroxy  naphthalene  can  be  methylated  in  this  way. 

The  aromatic  (benzene  and  naphthalene)  sulphonic  acids  can  be  con¬ 
verted  into  their  methyl  esters  by  adding  a  benzene  solution  of  methyl 
sulphate  to  their  dry  sodium  salts. 

Quinoline  and  quinaldine  are  both  quantitatively  converted  into  their 
ammonium  bases  by  treatment  with  methyl  sulphate  in  benzene  solu¬ 
tion  ;  both  salts  form  hygroscopic  crystals.  Phenylmethylacridinium 
methyl  sulphate  is  prepared  by  adding  methyl  sulphate  to  a  solution  of 
phenylacridine  in  nitrobenzene,  and  forms  yellow  leaflets,  dissolving  in 
alcohol  with  a  yellow  colour  and  a  green  fluorescence.  In  a  similar 
manner,  methyl  2  :  3 -diaminophenazonium  nitrate  was  obtained  ;  it  crys- 
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tallises  in  large,  dark  green,  lustrous  needles,  and  dissolves  in  alcohol 
to  an  orange-yellow  solution  with  a  green  fluorescence.  K.  J.  P.  0. 

Solubility  of  Sodium  Acetate  in  Water  and  Alcohol.  Guido 
Schiavon  ( Gazzetta ,  1902,  32,  ii,  532 — 535). — Tables  are  given  of 
measurements  of  the  solubility  of  crystallised  sodium  acetate,  at  various 
temperatures,  in  water,  and  of  the  anhydrous  salt  in  alcohol  of  different 
strengths.  T.  H.  P. 

Compounds  of  Plumbic  Acid  with  Organic  Acids.  Albert 
Colson  ( Gompt .  rend .,  1903,  136,  675 — 677). — The  preparation  of  lead 
tetra-acetate  and  tetrapropionate  by  the  action  of  acetic  and  propionic 
acids  on  red  lead  is  described.  [No  reference  is  made  to  the  prior  work 
of  Hutchinson  (Trans.,  1893,  63,  1136),  and  Hutchinson  and  Pollard 
(Trans.,  1896,  69,  212)  on  this  subject.] 

With  the  butyric  acids,  lead  tetrabutyrates,  Pb(C4H702)4,  are  obtained. 

J.  McC. 

Action  of  Metals  at  High  Temperature  on  Patty  Acids. 
Alexandre  Hebert  ( Compt .  rend.,  1903,  136,  682 — 684). — It  has 
already  been  shown  (Abstr.,  1901,  i,  251)  that  at  a  high  temperature 
zinc  acts  on  saturated  fatty  acids  giving  carbon  dioxide,  water, 
hydrogen,  and  hydrocarbons  of  the  olefine  series.  It  has  now  been 
found  that  the  easily  oxidisable  metals,  sodium,  magnesium,  aluminium, 
zinc,  iron,  and  tin,  react  with  saturated  fatty  acids  at  350°  giving 
the  same  products  as  have  already  been  noticed.  The  hydrocarbons 
obtained  from  stearic  acid  are  those  containing  from  22  to  28  carbon 
atoms  in  the  molecule.  Copper,  silver,  and  the  heavy  metals  do  not 
cause  this  decomposition. 

A  similar  decomposition  takes  place  with  unsaturated  acids : 
thus,  oleic  acid  and  zinc  powder  give  for  the  most  part  the  hydro¬ 
carbon  C18H38.  Laurie  acid  gives  hydrocarbons  with  Cs,  C20,  and  C26. 

It  has  been  proved  that  during  the  action  a  ketone  is  first  formed 
(stearone  was  isolated),  and  this,  at  the  high  temperature,  loses  carbon 
dioxide  and  gives  the  hydrocarbons  which  have  been  found. 

J.  McC. 

Chemistry  of  Brown-Coal-Tar.  Theodor  Rosenthal  (Zeif. 
angew.  Chem.,  1903,  16,  221 — 222,  Compare  Abstr.,  1901,  i,  581). — 
The  liquor  which  is  obtained  from  brown-coal  in  the  “  Schwel-prozess  ” 
contains  acetic,  propionic,  butyric,  and  valeric  acids.  Probably 
hexoic  and  undecoic  acids  are  also  present,  but  not  isobutyric  acid. 
The  presence  of  catechol  was  also  demonstrated.  K.  J.  P.  O. 

Hydrolysis  of  Organic  Peroxides  and  Peracids.  A.  M. 
Clover  and  G.  F.  Richmond  ( Amer .  Chem.  J.,  1903,29,  179 — 203). — 
Acetic  peroxide  may  be  obtained  in  nearly  theoretical  yield  by  the 
action  of  barium  dioxide  on  an  ethereal  solution  of  acetic  anhydride  at 
0°.  Its  solubility  in  water  at  25°  is  54  2  grams  per  litre.  The 
aqueous  solution  gradually  suffers  hydrolysis  with  formation  of 
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molecular  proportions  of  acetic  and  peracetic  acids  ;  in  a  5  per  cent, 
solution,  the  change  is  complete  in  48  hours.  The  peracetic  acid  slowly 
changes  into  acetic  acid  and  hydrogen  peroxide  ;  at  the  end  of  a 
month,  nearly  the  whole  of  the  active  oxygen  is  present  in  the  latter 
form.  If  a  solution  of  acetic  peroxide  is  left  for  24  hours,  the  un¬ 
changed  peroxide  is  then  extracted  with  light  petroleum,  and  the 
aqueous  solution  is  treated  with  acetic  anhydride,  acetic  peroxide  is 
regenerated  owing  to  the  action  of  the  acetic  anhydride  on  the 
per-acid.  When  a  similar  solution  is  treated  with  benzoyl  chloride,  a 
mixture  of  benzoic  and  benzoic  acetic  peroxides  is  produced. 

The  authors  were  unable  to  isolate  peracetic  acid.  Its  aqueous 
solution  slowly  bleaches  indigo,  but  more  rapidly  in  presence  of  dilute 
sulphuric  acid.  It  liberates  chlorine  from  hydrochloric  acid.  If  a 
drop  of  potassium  permanganate  solution  is  added  to  a  solution 
slightly  acidified  with  sulphuric  acid,  it  is  not  affected,  but  in  a 
strongly  acid  solution  it  is  soon  decolorised  owing  to  hydrolysis  of  the 
peracetic  acid  with  formation  of  hydrogen  peroxide.  It  does  not 
oxidise  alcohol.  When  silver  oxide  or  lead  monoxide  is  added  to  the 
solution,  a  rapid  evolution  of  oxygen  occurs,  whilst  manganese  dioxide 
is  oxidised  to  permanganic  acid. 

Propionic  peroxide,  prepared  in  the  same  manner  as  acetic  peroxide, 
is  soluble  in  water  to  the  extent  of  15f9  grams  per  litre,  and  is  miscible 
with  all  the  ordinary  solvents.  When  heated  at  80°,  it  slowly 
decomposes  with  evolution  of  hydrocarbons  and  carbon  dioxide  and 
formation  of  a  gummy  residue.  It  does  not  solidify  at  -  20°.  The 
aqueous  solution  slowly  undergoes  hydrolysis  with  formation  of  per- 
propionic  acid  ;  the  velocity  of  the  change  at  20°  was  determined. 
Perpropionic  acid  closely  resembles  peracetic  acid  in  its  chemical 
behaviour. 

Crotonic  anhydride,  obtained  by  the  action  of  acetic  anhydride  on 
crotonic  acid,  boils  and  decomposes  slightly  at  128 — 130°  under  19 
mm.  pressure,  has  a  sp.  gr.  T0338  at  29°/29°,  and  does  not  solidify  at 
—  15°.  The  peroxide  crystallises  in  needles  and  irregular  plates, 
melts  at  41°,  is  odourless,  explodes  gently  on  heating,  and  is  soluble 
in  all  the  usual  solvents.  In  aqueous  solution,  it  slowly  suffers  hydro¬ 
lysis  with  formation  of  percrotonic  acid.  A  hydrolysed  solution  was 
extracted  with  light  petroleum  to  remove  unaltered  peroxide,  and 
afterwards  with  ether  ;  on  evaporating  the  ethereal  solution,  a  crystal¬ 
line  residue  was  obtained  which  had  the  characteristic  per-acid  odour. 

Benzoic  acetic  peroxide  undergoes  hydrolysis  in  aqueous  solution 
with  production  of  perbenzoic  and  acetic  acids,  together  with  benzoic 
peroxide.  In  aqueous  solution,  perbenzoic  acid  is  slowly  converted 
into  benzoic  acid  and  hydrogen  peroxide  ;  the  rate  of  the  change  was 
determined.  Perphthalic  acid  is  hydrolysed  with  gi’eater  rapidity, 
the  change  in  this  case  being  complete  in  4  days.  E.  G. 

Structure  of  Hydroxystearic  Acids.  Al.  A.  Shukoff  and 
P.  I.  Schestakoff  (J.  Russ.  Phys .  Chem.  Soc  ,  1903,  35,  1 — 22). — 
The  authors  have  determined  the  structure  of  the  following  hydroxy¬ 
stearic  acids. 

i-Hydroxystearic  acid,  CH3-[CH2]7* CH(OH)-[CH2]8*  C02H.  This 
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acid,  which  was  formerly  known  as  /?-hydroxystearic  acid  and  melts  at 
83 — 85°,  is  the  one  obtained  from  sulpho-  or  iodo-derivatives  of  oleic 
acid,  and  is  best  prepared  by  the  action  of  sulphuric  acid  on  oleic  acid. 
When  oxidised  by  means  of  chromic  acid  in  glacial  acetic  acid  solution, 
it  yields  sebacie  and  azelaic  acids,  traces  of  suberic  acid  and  of  liquid 
monobasic  acids,  and  ketostearic  acid  identical  with  that  obtained  by 
Baruch  from  stearolic  acid  (Abstr.,  1894,  i,  170). 

K-Hydroxy stearic  acid,  CH3’[CH2]6‘CH(0H)'[CH2]9*C02H,  melting 
at  84 — 85°  and  known  previously  as  a-hydroxystearic  acid,  is  obtained 
from  tsooleic  acid  by  the  action  of  stearic  acid.  When  oxidised  in 
glacial  acetic  acid  by  means  of  chromic  acid,  it  yields :  (1)  sebacic  acid  ; 
(2)  nonylene-ai  dicarboxylic  acid,  C0aH,[CH2]9,C02H,  which  is  slightly 
soluble  in  water  and,  after  crystallisation  from  benzene  and  chloro¬ 
form,  melts  at  124° ;  (3)  K-ketostearic  acid,  CHg^CH^CO^CH^COgH, 
which  crystallises  from  alcohol  and  acetic  acid  in  large  plates  melting 
at  65°  and  is  readily  soluble  in  ether ;  the  calcium  salt  was  prepared 
and  analysed.  This  keto-acid  is  also  obtained  from  isooleic  acid  by 
converting  it  into  the  corresponding  dibromostearic  acid,  transforming 
this,  by  means  of  alcoholic  potassium  hydroxide,  into  isostearolic  acid, 
and  treating  the  latter  with  concentrated  sulphuric  acid.  From  the 
results  obtained,  the  authors  conclude  that  isooleic  acid  has  the  con¬ 
stitution  CH3-[CH2]6-  CH :  CH-  [CH2]8;  C0.2H. 

y-Hydroxystearic  acid  exists  only  in  the  form  of  the  corresponding 

OH  *CH 

lactone,  CH3*[CH2]13*CH<C_ _ 2__  l  2,  which  is  obtained  by  heating 

0  cu 

oleic  acid  with  anhydrous  zinc  chloride.  On  oxidation  with  chromic 
acid  in  acetic  acid  solution,  it  yields  liquid  monobasic  acids,  small 
quantities  of  dibasic  acids,  including  succinic  acid  and  y  ketostearic  acid, 
CH3’[CH2]l3,C0,[CH2]2'C02H,  which,  after  crystallisation  from  alcohol 
and  acetic  acid,  forms  large,  lustrous  leaves  melting  at  97°;  the  oxime 
of  the  latter  acid  is  deposited  from  alcohol  in  the  form  of  a  micro¬ 
crystalline  powder  which  melts  at  85°  and  is  readily  soluble  in  ether. 
When  heated  with  concentrated  sulphuric  acid,  this  oxime  is  transformed 
into  the  tetradecylamide  of  succinic  acid, 

CH8-[CH2]13-NH-C0-[CHJ2-C02H> 

which  crystallises  from  alcohol  in  long  needles  melting  at  123°  and  is 
readily  soluble  in  acetic  acid  or  ether  •  treatment  of  this  compound 
with  hydrochloric  acid  yields  succinic  acid  and  tetradecylamine. 

T.  H.  P. 

New  Derivatives  of  Cyanoacylacetic  Esters.  Ch.  Schmitt 
(Compt.  rend.,  1903,  136,  689 — 691). — By  the  action  of  acid  chlorides 
on  the  silver  salts  of  cyanoacylacetic  esters,  substances  of  an  enolic 
type  are  obtained.  The  following  substances  have  been  prepared. 
From  acetyl  chloride  and  silver  methyl  cyanobenzoylacetate,  methyl 
a-cyano-/3-acetoxy-fi-phenylacrylate,  OAc-CPh!C(CN)-C02Me,  which  is 
very  soluble  in  chloroform,  acetone,  or  alcohol,  less  so  in  ether  or 
benzene,  and  only  sparingly  so  in  toluene  or  light  petroleum.  It  forms 
monoclinic  crystals  and  melts  at  89°.  It  is  easily  saponified,  giving 
acetic  acid  and  methyl  cyanobenzoylacetate.  With  an  aqueous  solu- 
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t-iou  of  potassium  hydroxide,  it  gives  eyanoacetophenone  and  benzoic 
and  acetic  acids. 

Methyl  a-cyano-B-benzoyloxy-B-methylacrylate, 
OBz-CMe:C(CN)-C02Me, 

obtained  from  benzoyl  chloride  and  silver  methyl  cyanoacetoacetate, 
forms  slender  needles  which  melt  at  61  ‘5°. 

Methyl  a-cyano-fi-benzoyloxy-fi-phenylacrylale  forms  monoclinic  plates 
which  melt  at  83°  ;  the  ethyl  ester  melts  at  78 — 79°. 

Methyl  a-cyano-fi-methoxy-fi-phenylacrylate  melts  at  127 — 128°;  the 
ethyl  ester  melts  at  101 ‘5°. 

Methyl  a-cyano-fi-propyloxy-fi-phenylacrylate  melts  at  84°. 

From  these,  by  the  action  of  ammonia,  the  following  amino-com¬ 
pounds  have  been  obtained  :  methyl  fi-amino-a-cyanocinnamate, 
NH2-CPh:C(CN)-C02Me, 

which  melts  at  181 — 182°,  ethyl  B'am^n0aCyan0C^nnarna^e>  which 
melts  at  125°,  and  methyl  fi-ethylamino-a-cyanocinnamat»,  which  melts 
at  123°.  J.  McC. 

Hydration  of  Acetylenic  Acids.  New  Method  of  Synthesis 
of  Unsubstituted  Ketonic  Acids  and  Esters.  Charles 
Moureu  and  Raymond  Delange  ( Compt .  rend.,  1903,  136,  753 — 756). 
— The  preparation  of  /3-ketonic  acids  has  been  effected  by  the  addition 
of  the  elements  of  water  to  acetylenic  acids  in  the  same  manner  as 
the  ketones  of  the  type  R*00*CH2R'  have  been  prepared  from 
acetylene  hydrocarbons  ;  this  method  has,  up  to  the  present,  only  been 
used  by  Baeyer  in  obtaining  benzoylacetic  acid  from  phenylpropiolic 
acid  (Abstr.,  1883,  336).  Owing  to  the  readiness  with  which  the 
acetylenecarboxylic  acids  and  the  /2-ketonic  acids  lose  carbon 
dioxide,  the  hydration  of  the  former  was  difficult ;  it  was,  however, 
effected  by  boiling  the  acetylenic  acid  (1  mol.)  with  10  per  cent, 
alcoholic  potassium  hydroxide  (3  mols.)  for  8  to  10  hours  according  to 
the  particular  case ;  the  alkaline  liquor  was  extracted  with  ether  to 
remove  ketone  and  acidified  with  sulphuric  acid  and  then  again  ex¬ 
tracted  with  ether.  The  acid  was  obtained  by  evaporating  the  ether 
under  reduced  pressure,  either  as  an  oil  or  a  crystalline  mass;  the 
aqueous  solution  of  the  acid  always  gives  a  red  coloration  with  dilute 
ferric  chloride.  The  esters  can  readily  be  prepared  by  saturating  an 
alcoholic  solution  of  the  acid  with  hydrogen  chloride  or  by  adding 
sulphuric  acid  to  this  solution,  and  have  been  used  to  characterise  the 
ketonic  acids  which  have  been  prepared  from  the  acetylenic  acids 
recently  described  (this  vol.,  i,  312). 

Ethyl  butyrylacetate,  CH3*[CH2]2'C0’CH2'C02Et,  boils  at  94 — 96° 
under  15  mm.  pressure;  its  copper  salt  melts  at  125 — 126°  (compare 
Bongert,  Abstr.,  1902,  i,  73;  and  Blaise,  Abstr.,  1901,  i,  363). 
Ethyl  rsobutyrylacetate,  COPr^CHg’COgEt,  boils  at  76 — 78°  under 
10  mm.  and  at  86 — 87°  under  15  mm.  pressure,  and  has  a  sp.  gr. 
1*002  at  0°;  its  copper  salt  crystallises  in  white  prisms  (compare 
Bouveault,  Abstr.,  1900,  i,  474).  Ethyl  hexoylacetate  was  also  pre¬ 
pared  (compare  BoDgert,  loc.  cit.  ;  and  Bouveault,  loc.  cit.).  Methyl 
heptoylacetate  boils  at  132*5 — 134°  under  19  mm.  pressure,  and  has  a 
sp.  gr.  0  982  at  0°;  its  copper  salt  melts  at  98 — 99°;  the  ethyl  ester 
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boils  at  125 — 127°  under  10  mm.  and  at  132 — 133°  under  13  mm.  pres¬ 
sure,  and  has  a  sp.  gr.  0’9659  at  0°;  its  copper  derivative  melts  at  86°. 
Hexylpyrazolone,  CgH^-CgH^ON^,  prepared  by  the  action  of  hydrazine 
hydrate  on  these  esters,  melts  at  197°.  Ethyl  decoylacetate, 
C9HI9-C0-CH2-C02Et, 

boils  at  164 — 165°  under  13  mm.  pressure  and  has  a  sp.  gr.  0'9414  at 
0° ;  its  copper  derivative  melts  at  108 — 109°.  Ethyl  isoaeptenoylacetate 
[ethyl  rj-methyl- ^-hexenoylacetate],  CMe2tCH*CH2*0H2,C0*CH2,C02Kt) 
boils  at  127 — 130°  under  14  mm.  pressure. 

The  ketones,  It*  CO  Me,  which  are  always  formed  in  small  quanti¬ 
ties  in  the  preparation  of  these  /3-ketonie  acids,  become  the  main  pro¬ 
duct  of  the  reaction  when  the  acetylenic  acid  is  treated  with  aqueous 
instead  of  alcoholic  potassium  hydroxide.  The  ketones  have  been 
isolated  in  each  case.  Methyl  hexyl  ketone  yields  an  oxime  boiling  at 
1 1 6*5°  under  15  mm.  pressure  and  having  a  sp.  gr.  0'8886  at  0°;  the 
semicarbazone  melts  at  121°.  Although  these  acetylenic  acids  are 
generally  so  sensitive  to  treatment  with  alkali  hydroxides  that  their 
esters  cannot  be  hydrolysed,  yet  trimethyltetrolic  acid. 

CMe3-C:C-C02H, 

is  not  changed  by  large  excess  of  hot  alcoholic  or  aqueous  potassium 
hydroxide.  K.  J.  P.  O. 

/?-Hydroxy-/?-methyladipic  Acid.  Paul  Duden  and  It.  Fbeydag 
(Ber.,  1903,  36,  953 — 954). — When  finely-divided  zinc  is  added  to  a 
mixture  of  ethyl  lsevulate  and  ethyl  bromoacetate  and  the  temperature 

kept  at  100—120°,  the  ethyl  ester,  ??“~^)>CMe-CH2-C02Et,  of 

C-ti2,Co2 

the  lactone  of  (3-hydroxy- (3-  methyl  adipic  acid  is  obtained ;  it  boils  at 
160 — 162°  under  15  mm.  and  at  285 — 287°  under  atmospheric  pressure, 
and  dissolves  in  aqueous  alkali  hydroxides,  giving  solutions  from  which 
silver  nitrate  precipitates  the  gelatinous  silver  salt,  C9H1505Ag. 

W.  A.  D. 

Condensation  Product  from  Diacetyl  and  Ethyl  Oxalate. 
Otto  Diels  (Ber.,  1903,  36,  957 — 959). — The  product  of  the  sodium 
ethoxide  condensation  of  diacetyl  and  ethyl  oxalate  is  not  tetraketo- 
hexamethylene,  but  ethyl  hexane-a.y8£-tetrone-a£-dicarboxylate, 
C02EfC0-CH2-C0-C0*CH2-C0*C02Et, 
which  crystallises  from  ethyl  acetate  in  yellow  leaflets  and  melts  at 
126°  (corr.).  W.  A.  D. 

Methylation  and  Condensation  of  Ethyl  Glutaconate. 
Edmond  E.  Blaise  ( Compt .  rend.,  1903,  136,  692 — 694). — By  methyl¬ 
ating  ethyl  glutaconate  at  0°,  ethyl  dimethylglutaconate  is  obtained 
which  boils  at  130°  under  a  pressure  of  14  mm.  On  saponification,  this 
ester  gives  a  mixture  of  the  cis-  and  fr-oms-forms  of  aa-dimethylglut- 
aconic  acid  and  ay-dimethylglutaconic  acid. 

When  ethyl  glutaconate  (2mols.)  is  warmed  on  the  water-bath  with 
alcohol  containing  sodium  (1  mol.),  a  green,  fluorescent  solution  is  ob¬ 
tained  and  ethyl  glutaconylglutaconate, 

C02Et-C3H4-00-CH(C02Et)*0H:CH-C02Et, 
separates  ;  it  melts  at  77 — 78°,  is  soluble  in  solutions  of  alkali  hydr- 
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oxides  or  carbonates,  and  in  alcoholic  solution  gives  a  blue  coloration 
with  ferric  chloride  ;  when  titrated  in  alcoholic  solution,  it  behaves  as 
a  monobasic  acid.  Its  phenylhydrazone  melts  at  126 — 127°.  On 
hydrolysis  with  acid,  a  monobasic  acid  of  the  formula  G8H1204  is 
formed,  which  easily  loses  a  mol.  of  water  and  melts  at  66°.  Saponi¬ 
fication  in  the  cold  with  alkali  gives  diethyl  hydrogen  glutaconylglutacon- 
ate ,  which  melts  at  98 — 99°  and  gives  a  blue  coloration  with  ferric 
chloride.  By  careful  saponification  of  ethyl  glutaconylglutaconate 
with  alkali  at  a  higher  temperature,  ethyl  dihydrogen  glutaconyl¬ 
glutaconate,  C02H-CsH4*C0,CH(C02Et)‘CHiCH,C02H,  is  obtained, 
which,  when  slowly  heated,  melts  at  178°,  but  when  quickly  heated,  at 
218—220°. 

During  the  methylation  of  ethyl  glutaconate,  some  ethyl  glutaconyl¬ 
glutaconate  is  always  formed  as  well  as  an  oil,  which,  since  it  behaves 
as  an  a-disubstituted  /3-ketonic  ester,  is  probably  ethyl  methylglutaconyl- 
glutaconate.  J.  MoC. 

Oxidation  of  Aldehyde-Ammonia.  Ecjgen  Bamberger  and 
Richard  Seligman  (Her.,  1903,  36,  817 — 818). — It  was  thought  that 
ammonia  might  be  oxidised  by  Caro’s  persulphuric  acid  to  Angeli’s 
nitroxyl,  NOH,  and  that  this  could  be  detected  by  its  conversion  of 
acetaldehyde  into  acethydroxamic  acid.  The  latter  was  actually  formed, 
but  is  probably  a  direct  oxidation  product  of  aldehyde-ammonia. 

T.  M.  L. 

Oximes  of  Nitromalonic  Aldehyde.  Henry  B.  Hill  and 
William  J.  Hale  (Amer.  Chevi.  J.,  1903,  29,  253 — 274.  Compare 
Hill  and  Torrey,  Abstr.,  1899,  i,  788). — When  an  excess  of  hydro¬ 
chloric  acid  is  added  to  the  sodium  salt  of  nitromalonic  dialdoxime 
suspended  in  water,  a  bright  yellow,  crystalline  substance  is  formed 
which  gradually  decomposes  with  formation  of  /3-nitroisooxazole  and 
hydroxylamine.  If  exactly  the  calculated  quantity  of  hydrochloric 
acid  is  employed  in  dilute  solution,  and  the  /3-nitrot«ooxazole  extracted 
with  ether,  the  deep  red  aqueous  solution  is  found  to  contain  unaltered 
dialdoxime,  since,  on  addition  of  aniline  acetate,  nitromalonic  aldehyde 
aniloxime  is  precipitated.  When  the  red  solution  is  made  alkaline 
with  sodium  hydroxide  and  then  shaken  with  acetic  anhydride,  the 
sodium  salt  of  nitromalonic  diacetyldialdoxime  is  produced.  If  the 
solution  is  left  for  24  hours,  the  oxime  disappears  and  a  substance, 
which  is  isomeric  with  fulminuric  acid  and  is  converted  into  this  acid 
by  boiling  it  for  a  few  minutes  with  water,  is  deposited  in  slender, 
colourless  needles. 

The  disodium  and  disilver  salts  of  nitromalonic  dialdoxime  were 
prepared.  The  diacetyl  derivative,  OH*HOIC(CHIN’OAc).>,  crystal¬ 
lises  in  aggregates  of  colourless  needles,  melts  at  64 — 66°,  and  is 
readily  soluble  in  alcohol  or  chloroform )  its  sodium  salt  forms  pale 
yellow  needles  and  melts  and  decomposes  at  136 — 138°.  When  this 
sodium  salt  is  dissolved  in  warm  water,  it  suffers  decomposition  with 
formation  of  nitromalonic  acetylaldoxime  nitrile  and  acetic  acid  ;  the 
same  products  result  from  the  spontaneous  decomposition  of  the  di¬ 
acetyldialdoxime. 
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Nitromalonic  acetylaldoxime  nitrile,  CN*C(NO*OH),CH!N,OAc, 
crystallises  in  long  prisms,  melts  at  87 — 88°,  and  dissolves  readily  in 
alcohol,  ether,  benzene,  or  chloroform. 

Nitromalonic  aldoxime  nitrile,  CN,C(NO,OH)‘CH!N*OH,  obtained 
by  heating  its  acetyl  derivative  with  water  at  100°,  crystallises  in  long, 
colourless,  dendritic  needles  or  in  irregularly  aggregated  prisms,  melts 
at  143 — 144°,  and  is  readily  soluble  in  alcohol,  ether,  or  hot  water  ;  its 
barium  and  silver  salts  are  described.  If  aniline  hydrochloride  is  added 
to  an  alkaline  solution  of  the  aldoxime  nitrile,  nitromalonic  anil  nitrile 
is  formed.  When  the  aldoxime  nitrile  is  heated  with  excess  of  potassium 
hydroxide,  fulminuric  acid  is  produced.  On  addition  of  hydrochloric 
acid  to  a  solution  of  the  aldoxime  nitrile,  the  substance,  C3H303N3, 
identical  with  the  compound  formed  by  the  spontaneous  decomposition 
of  the  dialdoxime  in  aqueous  solution,  is  slowly  deposited.  This  com¬ 
pound  is  also  produced  together  with  fulminuric  acid  by  the  action  of 
hydroxylamine  on  /J-nitrofsooxazole.  It  melts  and  decomposes  at 
128°  to  140°  according  to  the  rate  of  heating,  and  is  sparingly  soluble  in 
cold,  but  readily  so  in  hot,  water ;  it  dissolves  in  solutions  of  alkali  car¬ 
bonates  with  formation  of  the  corresponding  salts  of  fulminuric  acid. 

The  acetyl  derivative  of  nitromalonic  aldehyde  aniloxime  crystallises 
in  yellow  needles  or  prisms,  melts  at  114 — 116°,  and  is  readily  soluble 
in  alcohol,  chloroform,  benzene,  or  glacial  acetic  acid.  When  heated 
with  Beckmann’s  mixture,  it  is  converted  into  nitromalonic  anil 
nitrile,  CN*C(NO*OH)*CH.‘NPb,  which  crystallises  in  short, 
yellow  prisms,  melts  at  215 — 216°,  and  dissolves  readily  in  hot  glacial 
acetic  acid  or  hot  ethyl  acetate. 

When  phenylhydrazine  is  added  to  an  alcoholic  solution  of  /?-nitro- 
isooxazole,  l-phenyl-4-nitropyrazole  and  hydroxylamine  are  produced. 
By  the  action  of  phenylhydrazine  hydrochloride  on  an  aqueous  solu¬ 
tion  of  the  sodium  salt  of  nitromalonic  dialdoxime,  the  unstable 
aldoxime  hydrazone  is  formed  as  an  orange-red,  crystalline  substance 
which  gradually  changes  into  4  nitro-l-phenylpyrazole. 

An  aqueous  solution  of  /3-nitrotsooxazole  rapidly  acquires  a  bright 
yellow  colour  and  an  acid  reaction  ■  if  aniline  or  aniline  acetate  is 
added  to  the  acid  solution,  nitromalonic  anil  nitrile  is  produced,  but  if 
the  solution  is  rendered  alkaline  with  sodium  hydroxide  before  the 
addition  of  the  aniline  salt,  nitromalonic  aldoxime  nitrile  is  formed. 
If  /8-nitrofsooxazole  is  heated  with  water  at  100°,  a  deep  yellow 
solution  is  obtained  containing  formic  acid  and  an  acid  which  yields 
a  bright  yellow,  crystalline  silver  salt,  C5H04N4Ag.  E.  Gr. 

Theory  of  the  Carbohydrates.  William  Kustfr  (Zeit.  physiol. 
Ghem.,  1903,  37,  221 — 224). — In  addition  to  the  transformation  of 
c?*glucuronic  acid  into  ^-xylose  (Salkowski  and  Neuberg,  this  vol.,  i,  7), 
several  other  similar  transformations  of  d-  into  Z-compounds  are 
mentioned.  J.  J.  S. 

Determination  of  the  Molecular  Weight  of  Nitro-starch. 
A.  V.  Saposchnikoff  ( J ,  Russ.  Phys.  Ghem.  Soc.,  1903,35, 126 — 128). — 
The  author  has  determined  the  molecular  weight  of  nitro-starch  in 
boiling  acetone,  an  ordinary  Beckmann  apparatus  being  employed. 


ORGANIC  CHEMISTRY. 


403 


Two  different  samples  of  the  nitro-compound  were  used,  one  prepared 
by  the  method  given  by  Will  and  Lenze  ( Ber .,  1898,  31,  87  ;  Abstr., 
1898,  i,  227),  and  the  other  by  treating  starch  with  a  mixture  of  1  part 
of  nitric  acid  of  sp.  gr.  1*48  and  3  parts  of  sulphuric  acid  of  sp.  gr. 
1*84  for  24  hours  and  then  removing  the  acid  and  drying.  The 
molecular  weights  obtained  for  the  two  samples  were  1824 — 1842  and 
1829 — 1884  respectively,  numbers  which  agree  well  with  the  formula 
C36H43(N03)  l7013  ;  this  formula  requires  1 3*35  per  cent,  of  nitrogen, 
the  numbers  actually  obtained  being  13 ‘44  and  13 ’43  respectively. 

T.  H.  P. 

Hensen’s  Method  of  Preparing  Glycogen.  Eduard  Pfluger 
( Pfiiiger's  Archiv,  1903,  95,  17 — 18). — Hensen’s  method,  published  in 
1857  ( Virchow's  Archiv,  11,  395),  does  not  seem  to  have  been  sub¬ 
sequently  tested.  The  material  obtained  is  impure,  but  not  markedly 
so.  W.  D.  H. 

Ethylenediamine  Compounds  of  Cadmium.  Philippe  Barbier 
(Compt.  rend.,  1903,  136,  688 — 689). — When  a  moderately  concen¬ 
trated  solution  of  cadmium  iodide  is  added  to  a  concentrated  solution  of 
ethylenediamine  hydrate,  a  precipitate  is  formed  which  dissolves  in  excess 
of  the  reagent.  On  spontaneous  evaporation  of  the  solution,  trans¬ 
parent,  prismatic  crystals  of  tetraethylenediamine  cadmium  iodide, 
4C2H4(NH2)2,CdI2,  separate.  When  these  crystals  are  moistened,  they 
become  opaque.  If  a  solution  of  this  salt  is  warmed,  large,  octahedral 
crystals  of  tetraethylenediamine  dicadmium  iodide,  4C2H4(NH2)2,2CdI2, 
separate  on  cooling.  This  salt  is  much  more  stablethan  the  monocadmium 
iodide,  but  is  decomposed  by  prolonged  boiling  with  water.  The  latter 
solution  yields,  on  concentration,  long,  opaque,  white  needles  of  tri- 
ethylenediamine  dicadmium  iodide,  3U2H4(NH2)2,2CdI2,  and  white, 
opaque,  tetrahedral  crystals  of  tetraethylenediamine  dicadmium  iodide, 
which  differ  from  those  already  mentioned  in  crystalline  form  and 
solubility.  J.  McC. 

Products  of  the  Action  of  Nitrous  Acid  on  Tetramethyl- 
enylmetbylamine.  [w-Aminomethylcyc?obutane  ]  Nicolaus  I. 
Demjanoff  and  M.  Luschnikoff  ( J .  Russ.  Rhys.  Chem.  Soc.,  1903, 
35,  26—42.  Compare  Abstr.,  1901,  i,  509). — The  authors  have  con¬ 
tinued  the  investigation  of  the  products  described  in  the  preliminary 
account  of  their  work  ( loc .  cit.). 

w-Aminomethylcycfobutane  boils  at  110°  under  753  mm.  pressure 
and  not  at  82 — 83°  as  was  stated  by  Freund  and  Gudemann  (Abstr., 
1888,  1271)  j  the  authors  show  that  it  has  the  constitution 

ch2<^>ch.ch2.nh2. 

When  the  hydrochloride  of  the  amine  is  triturated  with  silver 
nitrite  and  the  solution  of  the  nitrite  of  the  amine  thus  obtained  is 
heated,  the  principal  products  consist  of  : 

(i)  An  alcohol,  C5H9*OH,  which  boils  at  138°  under  733  mm.  and  at 
139°  under  757  mm.  pressure,  has  the  sp.  gr.  0  9556  at  0°/0°and  0'9442 
at  15°/0°,  and  nD  P452  at  20°.  Its  acetyl  derivative,  a  liquid  with  a 
pleasant,  fruity  smell,  boils  at  150 — 151°  under  736  mm.  pressure  and 
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has  the  sp.  gr.  0  9866  at  0°/0°,  and  0*9722  at  15°/0°,  and  nD  1*430  at  17°. 
On  heating  the  alcohol  with  fuming  hydrobromic  acid,  it  yields  mainly 
bromocycfopentane  together  with  small  quantities  of  other  products 
containing  a  larger  proportion  of  bromine.  When  oxidised  by  means 
of  chromic  and  sulphuric  acids,  the  alcohol  yields  ketopentamethylene 
and  an  aldehyde  which,  on  boiling  with  silver  oxide,  gives  tetramethyl- 
enecarboxylic  acid.  On  treating  the  alcohol  with  phosphorus  and  iodine 
and  transforming  the  iodo-compound  thus  obtained  into  the  correspond¬ 
ing  nitro-compound,  the  main  product  is  a  primary  derivative  mixed 
with  small  quantities  of  a  secondary  compound.  The  authors  hence 
conclude  that  the  alcohol,  CsH9'OH,  consists  of  a  mixture  of  two 
compounds  having  the  constitutions  : 

CH2<^CH-OH,OH  and  ^^CH-QH. 

(ii)  A.  hydrocarbon,  C5H8,  which  boils  at  43°  under  727  mm.  pressure 
and  has  the  sp,  gr.  0*790  at  0°/4°  and  0*773  at  18°/4°,  and  1*424 
at  18°,  agreeing  with  the  assumption  that  one  double  linking  is  present 
in  the  molecule.  With  bromine,  a  dibromo-derivative,  C5HsBr2,  is 
obtained  which  boils  at  192 — 193°  and  has  the  sp.  gr.  1*894  at  0°/0° 
and  1*869  at  17°/0°,  and  nD  1*547  at  17°;  when  heated  with  lead  oxide  in 
presence  of  water,  the  dibromide  yields  pentamethylene  glycol  together 
with  small  quantities  of  an  aldehyde.  The  bromide  is  hence  a  mixture  of 
dibromoc^cfopentane  and  a  dibromide  of  methylcyc/obutane.  When 
treated  with  sulphuric  acid,  the  hydrocarbon,  C5HS,  gives  a  mixture  of 
alcohols  similar  to  that  described  under  (i).  It  is  therefore  concluded 
that  the  hydrocarbon  consists  of  a  mixture  of  cycfopentene, 


CHL— CH 


>CH, 


and  methylenecu/cfobutane,  CH2*\q|^'2^>C!OH2. 

In  the  action  of  nitrous  acid  on  oj-aminomethylcycfobutane,  there  is 
a  partial  isomeric  transformation  of  a  ring  of  four  carbon  atoms  into 
one  containing  five  carbon  atoms.  T.  H.  P. 


ra-Heptyl  Thiocyanate  and  some  New  Alkyl  Esters  of 
Dithiocarbamic  Acid.  Marston  T.  Bogert  (./.  Amer.  Chem.  Soc., 
1903,  25,  289 — 291). — n -Heptyl  thiocyanate,  prepared  by  the  action  of 
normal  heptyl  bromide  on  potassium  thiocyanate,  is  a  colourless  oil, 
boiling  at  136°  (corr.)  under  28  mm.  pressure  and  having  the  sp.  gr. 
0*92  at  20°. 

n -  Heptanesulphonic  acid,  obtained  by  oxidising  the  thiocyanate  with 
nitric  acid,  yields  a  barium  salt  crystallising  in  pearly  white  scales. 

n -Heptyl  dithiocarbamate,  prepared  by  heating  the  thiocyanate  with 
hydrogen  sulphide  under  pressure  at  100°,  forms  large,  glassy,  steatitic 
prisms  melting  at  65°. 

n  Propyl  dithiocarbamate  was  obtained  in  analogous  fashion  ;  it 
forms  monoclinic  crystals  [a\b\c  =  0*8536  :  1  :  0*9447  ;  (3  —  77°7']  melt¬ 
ing  at  57°  (compare  Delepine,  this  vol.,  i,  236). 

isoA???2/^  dithiocarbamate,  crystallises  in  glassy,  micaceous  scales 
melting  at  51*5°.  A.  McK. 
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Reaction  between  Oximes  and  Thionyl  Chloride  and  on 
some  Physical  Constants  of  Camphoronitrile.  Bronislas  Paw- 
eewski  {Bull,  Acad.  Sci.  Cracow,  1903,  8 — 9). — Ketoximes  are,  as  a 
rule,  not  attacked  by  thionyl  chloride,  but  camphoroxime  and  the 
aldoximes  are  converted  into  the  corresponding  nitriles ;  thus,  benzald- 
oxime  furnishes  benzonitrile  and  a  small  quantity  of  a  solid  substance 
which  melts  at  224°.  Camphoronitrile,  prepared  by  this  method,  boils 
at  228 ’2°  under  760  mm.  pressure  and  has  the  sp.  gr.  0  9227  at  0°, 
0'9113  at  20°,  and  0’9098  at  40°.  The  specific  heat  between  0°  and  40° 
is0'476,the  specific  refraction  (n  —  1 ) /c2  0*5 1 5 8  and  [a]D  +  4‘02°at  20°. 

T.  A.  H. 

Action  of  Phosphorus  Trichloride  on  Ethylene  Glycol.  P.  Carris 
( Compt .  rend.,  1903,  136,  756 — 758). — Phosphorus  trichloride  reacts 
very  vigorously  with  ethylene  glycol,  1 — 2  mols.  of  hydrogen  chloride 
being  set  free.  When  the  two  reagents  are  diluted  with  ether,  two  sub¬ 
stances  can  be  isolated,  one  soluble  in  ether  and  the  other  insoluble.  The 
former,  which  represents  75  per  cent,  of  the  product  of  the  reaction, 
is  an  unstable  substance,  the  analyses  and  mol.  weight  determination 
(in  benzene)  of  which  lead  to  the  formula  P2C12(02!C2H4)2.  When 
decomposed  by  water,  it  yields  a  solution  containing  the  acid, 
P2(02IC2H4)2(0H)2>  which  behaves  as  a  dibasic  acid  towards  methyl- 
orange  and  phenolphthalein ;  its  calcium  salt,  P2(02lC2H4)202Ca,  was 
prepared.  But  when  the  temperature  used  in  decomposing  the  chloride 
with  water  was  high,  another  acid,  P2(02!C2H4)(0H)4,  was  obtained, 
glycol  being  eliminated;  this  acid  was  also  dibasic  towards  methyl- 
orange  and  phenolphthalein,  and  yielded  a  semicrystalline  calcium  salt, 
P2(02IC2H4)(0H)202Ca.  Boiling  water  completely  hydrolyses  both 
these  acid  esters. 

The  substance,  which  is  insoluble  in  ether,  0H*PC1*0'CH2*CH2C1, 
is  converted  by  boiling  with  water  into  phosphorous  acid  and  glycol 
chlorohydrin ;  when  hydrolysed  by  cold  water,  a  solution  of  the  acid, 
P(0H)2,0’CH2,CH2C1,  which  is  monobasic  towards  methyl  orange  and 
phenolphthalein  is  obtained  ;  its  barium  salt, 

[0H-P(0*CH2*CH2Cl)0]8Ba, 

has  been  prepared.  K.  J.  P.  O. 

Silicon  Compounds.  Walther  Dilthey^?’.,  1903, 30, 923 — 930). 
— Triacetylacetonylsilicon  chloride  hydrochloride,  SiCl(CHAc2)3,HCl,  ob¬ 
tained  by  mixing  anhydrous  chloroform  solutions  of  acetylacetone 
(3  mols.)  and  silicon  tetrachloride  (1|  mols.)  and  subsequently  adding 
ether  or  light  petroleum,  crystallises  in  thick,  colourless  prisms,  melts 
at  85 — 89°,  and  is  rapidly  decomposed  by  water  into  acetylacetone 
and  silicic  acid.  The  ferrichloride,  Si(CHAc2)3FeCl4,  prepared  by 
adding  anhydrous  ferric  chloride  to  a  solution  of  the  hydrochloride  in 
chloroform  or  glacial  acetic  acid,  crystallises  in  yellow  needles  with  a 
green  lustre  and  melts  and  decomposes  at  186  — 187°;  bromine  con¬ 
verts  it  into  a  substance  crystallising  in  chocolate-coloured  leaflets  and 
melting  at  157 — 158°.  The  aurichloride,  Si(CH Ac2)3AuCl4,  crystallises 
in  slender,  golden  needles  melting  at  162 — 163°,  and  the  platinicMoride, 
[Si(CHAc2)3]2PtCl6,  in  thick,  reddish-yellow  prisms;  the  stannochloride 
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forms  thick,  white  needles,  whilst  two  stannichlorides  are  described, 
one  crystallising  in  white  needles  melting  at  214 — 216°  and  the  other 
in  nacreous  leaflets  melting  at  140°. 

Acetylacetone  (3  mols.)  interacts  with  stannic  chloride  (2  mols.)  in 
cold  chloroform  solution  giving  a  substance  having  the  composition 
SnCl2(OHAcg)2,  which  is  probably  triacetylacetonyltin  stannichloride, 
[Sn(CHAc2)3J2SnCl6  ;  it  crystallises  from  hot  alcohol  in  white  prisms 
and  melts  and  decomposes  at  202°.  W.  A.  D. 

Colloidal  Copper  Acetylide.  Franz  K  us  pert  (Zeit.  anorg.  Ghem., 
1903,  34,  453 — 454). — If  an  ammoniaeal  solution  of  cuprous  chloride 
is  added  to  an  aqueous  solution  of  acetylene,  a  red  pseudo-solution  of 
copper  acetylide  is  formed.  This  solution  cannot  be  filtered,  but 
if  0'2  per  cent,  of  gelatin  is  added,  a  stable  colloidal  solution  is 
obtained.  J.  McC. 

Action  of  Auxochromic  Groups.  Hugo  Kauffmann  (Zeit. 
Farb.  Text.  Chem.,  1903,  2,  109 — 110). — A  theoretical  paper  unsuit¬ 
able  for  abstraction  (compare  Kauffmann  and  Beisswenger,  this  vol., 
i,  330).  W.  A.  D. 

Action  of  Dipropylamine  on  the  Isomeric  Nitrohalogen-benz- 
enes.  Elmara  Perna  (/.  Muss.  Phys.  Ghem.  Soc.,  1903,  35, 
114 — 119.  Compare  Nagornoff,  Abstr.,  1899,  i,  425). — Dipropyl¬ 
amine  (2  mols.)  reacts  with  the  nitrohalogen-benzenes  yielding  the 
halogen  hydracid  salts  of  dipropylamine  and  nitrodipropylaniline,  the 
velocity  of  the  reaction  depending  on  the  nature  of  the  halogen 
present  and  its  position  relatively  to  the  nitro-group  (see  Nagornoff,  loc. 
cit.).  The  author  has  studied  this  reaction  when  the  different  chloro-, 
bromo-,  and  iodo-nitrobenzenes  are  employed.  The  following  tables 
give  the  percentages  of  the  halogen  compounds  attacked  when  heated 
with  two  molecular  proportions  of  dipropylamine  at  130°  and  at  183° : 


At  130°. 

At  183°. 

Ortho. 

Meta. 

Para. 

Ortho. 

Meta. 

Para. 

C6H4Cl(NO->) . 

13-06 

0 

76-7 

0 

3-6 

C8H4Br(N03) . 

19  86 

0 

1-44 

88-6 

0 

21-3 

CfiH4I(NOa)  . 

32-05 

0 

1-17 

decomposed 

wm 

15-0 

T.  H.  P. 


Certain  Derivatives  of  Picric  Acid.  C.  Loring  Jackson  and 
It.  B.  Earle  (Amer.  Ghem.  J.,  1903,  29,  212 — 215). — Picryl  bromide 
(l-brorno-2  :  4  :  6 -trinitrobenzene),  C6H2Br(N02)s,  obtained  by  the  nitra¬ 
tion  of  l-bromo-2  :  4-dinitrobenzene,  crystallises  from  alcohol  in  long, 
yellowish- white  plates,  melts  at  122 — 123°,  and  is  freely  soluble  in 
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benzene  or  acetone;  by  the  action  of  sodium  methoxide,  it  is  con¬ 
verted  into  trinitroanisole. 

Phenyl  picrate,  first  prepared  by  Willgerodt  (Abstr.,  1879,  923), 
crystallises  from  a  mixture  of  alcohol  and  benzene  in  short,  thick, 
yellow  prisms,  melts  at  153°,  and  dissolves  readily  in  benzene,  acetone, 
or  hot  glacial  acetic  acid.  It  reacts  with  ethyl  sodioacetoacetate 
with  formation  of  ethyl  trinitrophenylacetoacetate  described  by 
Dittrich  {Abstr.,  1890,  1418). 

A-Bromo-2-nitrophenyl  picrate,  C6H2(N02)3*0*C6H3Br,N02,  obtained 
by  the  action  of  picryl  chloride  on  sodium  4-bromo-2-nitrophenoxide, 
crystallises  in  short,  thick,  yellowish-white  prisms,  melts  at  232°,  is 
soluble  in  acetone  or  hot  benzene,  and  turns  brown  on  exposure  to  the 
air ;  it  reacts  with  ethyl  sodioacetoacetate,  but  the  product  has  not 
been  investigated.  E.  G. 

3 : 5-Dinitrobenzenesulplionic  Acid.  G.  Loring  Jackson  and 
R.  B.  Earle  (Amer.  Chem.  J.,  1903,  29,  216 — 225). — 3 : 5-Dinitro- 
benzenesulphonic  acid,  prepared  from  1:3:  5-dinitroaniline  by  decom¬ 
posing  the  diazoethylxanthate  and  oxidising  the  product,  was  found  to 
be  identical  with  the  acid  first  obtained  by  Limpricht  (this  Journal,  1876, 
ii,  303)  by  the  nitration  of  m-nitrobenzenesulphonic  acid,  and  after¬ 
wards  studied  by  Sachse  (Abstr.,  1877,  ii,  751),  who  assigned  to  it  the 
constitution  [N02  :  N02  :  S03H  =  2:3:1].  The  sulphochloride  crystal¬ 
lises  in  yellowish-white  prisms  and  melts  at  98 — 99°.  The  sulphon- 
amide  forms  short,  slender,  yellow  prisms  and  melts  at  234 — 235°. 
The  barium  salt  crystallises  with  3H20.  3  :  5-Dibromobenzenesulphonic 

acid,  obtained  from  the  dinitrobenzenesul phonic  acid  by  the  method 
employed  by  Sachse,  was  converted  into  the  amide  which  melts  at  203°, 
and  is  soluble  to  the  extent  of  0*006  gram  in  100  grams  of  water  at 
18°  (compare  Lenz,  Abstr.,  1876,  ii,  199).  E.  G. 

The  Esters  of  p Toluenesulphonic  Acid  as  Alkylating  Agents. 
Fritz  Ullmann  and  P.  Wenner  ( Annalen ,  1903,  327,  120 — 124. 
Compare  this  vol.,  i,  394). — Both  methyl  and  ethyl  />-to]uenesul- 
phonates  are  excellent  alkylating  agents,  but  the  difficulties  which 
attend  their  preparation  will  limit  their  use,  especially  that  of  the 
methyl  ester.  Both  esters  are  prepared  by  treating  the  sulphonic 
chlorides  with  the  corresponding  alcohol  (1*5 — 2  mols.).  The  naphthols 
were  alkylated  by  shaking  their  alkaline  solutions  with  the  sulphonic 
ester,  and  gave  in  both  cases  nearly  theoretical  yields  of  the  correspond¬ 
ing  ethers.  When  phenylacridine  is  heated  with  methyl  jo-toluene- 
sulphonate  in  nitrobenzene  solution,  methylphenylacridinium  p-toluene- 
sulphonate  is  obtained  as  greenish-yellow  leaflets.  From  3-aeetamino- 
2-methyl-l  :2-naphthacridine,  3  acetylamino  2-methyl-\0-ethyl-l : 2-naphth- 
acridinium  \>-toluenesulphonate  was  prepared  in  a  similar  manner ;  it 
crystallises  in  yellow  leaflets.  From  2-methyl-3-amino-3-dimethyl- 
aminophenazine  (toluylene-red),  methyltrimethyldiaminophenazonium 
nitrate  was  obtained  in  dark  green  leaflets,  dissolving  in  alcohol  with  a 
red  coloration  and  a  reddish-violet  fluorescence  •  its  solution  in  sulphuric 
acid  is  bluish  green,  which  becomes  first  blue  and  then  reddish-violet 
on  addition  of  water.  In  the  same  manner  the  corresponding  ethyl 
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nitrate  was  prepared,  and  resembled  very  closely  the  substance  just 
described.  K.  J.  P.  O. 


Constitution  of  Derivatives  of  Acenaphthene  and  of  Naph- 
thalic  Acid.  Carl  Graebe  ( Annalen ,  1903,  327,  77 — 103). — The 
nitro-,  amino-,  acetyl,  and  benzoyl  derivatives  of  acenaphthene  have 
been  prepared,  and  the  substituting  group  has  been  shown  to  be  in  the 
4-position  in  the  naphthalene  ring  relatively  to  the  methylene  group,  as 
they  all  can  be  converted  into  a-naphthylamine. 

[With  N.  Briones.] — 4-Nitroacenaphthene  is  best  prepared  by  adding 
nitric  acid,  free  from  nitrous  acid,  to  a  solution  of  acenaphthene  in 
acetic  acid,  and  melts  at  106°;  Quincke  (Abstr.,  1888,  843)  records 
the  melting  point  101 — 102°.  The  nitro-derivative  is  best  reduced  to 
the  corresponding  amino-derivative  by  a  warm  solution  of  stannous 
chloride  ;  the  base  melts  at  108°,  and  its  acetyl  derivative  at  186° 
(compare  Quincke,  loc.  cit.,  who  records  the  melting  point  as  175°). 
Oxidation  of  4-nitroacenaphthene  by  means  of  chromic  acid  in  acetic 
acid  solution  is  recommended  as  the  best  method  of  preparing  4-nitro- 
naphthalic  acid  ;  the  ethyl  ester  of  the  latter,  prepared  only  from  the 
silver  salt,  melts  at  86a,  and  the  imide,  prepared  by  repeated  evapora¬ 
tion  of  the  solution  of  the  acid  with  ammonia,  at  284°.  4-Aminonaph- 
thalic  acid  is  obtained  by  reducing  4-nitrophthalic  acid  with  stannous 
chloride  in  alcoholic  solution,  and  melts  at  200°  ;  when  its  sodium  salt 
is  heated  with  calcium  hydroxide,  it  is  converted  into  a-naphthylamine. 
3-Nitronaphthalic  acid,  prepared  by  nitrating  naphthalic  acid  by  a 
mixture  of  nitric  and  sulphuric  acids,  melts  at  247°,  and  on  reduction 
with  stannous  chloride  yields  3-aminonaphthalic  acid,  from  which 
/3-naphthylamine  can  be  prepared. 

[With  M.  Guinsbourg.] — 4-Bromoacenaphthene  (Blumenthal,  Ber ., 
1874,  7,  1095)  is  best  prepared  by  brominating  acenaphthene  in  solu¬ 
tion  in  boiling  chloroform  ;  it  melts  at  52°  and  boils  at  335° ;  its 
picrate  crystallises  in  yellow  needles  melting  at  137°.  It  is  best 
oxidised  to  4-bromonaphthalic  acid  by  sodium  dichromate  in  acetic  acid 
solution ;  the  latter  can  easily  be  converted  into  1-bromonaphthalene. 
By  melting  with  potassium  hydroxide  at  290 — 300°,  the  acid  is  con¬ 
verted  into  4-hydroxynaphthalic  acid,  the  anhydride  of  which  melts  at 
257°.  When  oxidised  at  100°  in  acetic  acid  solution  with  sodium 
dichromate,  bromoacenaphthene  is  converted  into  k-bromoacenaphtha- 


quinone,  which  crystallises  in  yellow  needles  melting  at  194°  ;  the 
dioxime  was  prepared  ;  the  monophenylhydrazone  crystallises  in  reddish- 
brown  needles  melting  at  153°,  and  the  diphenylhydrazone  in  brown 
needles  melting  at  134°.  When  heated  with  concentrated  ammonia  at 
100°,  the  quinone  does  not  lose  bromine,  but  becomes  converted  into  the 


compound, 


(W^BmC- 


1  O,  which  is  a  red  powder  and  does  not  melt  at 

2 


300°.  On  heating  the  quinone  with  very  concentrated  potassium  hydr¬ 
oxide  at  150°,  bromine  is  replaced  by  hydroxy],  and  a  hydroxynaph- 
thaldehydic  acid,  CHO*C10H5(OH),CO2H,  is  formed,  melting  at  100° 
and  yielding,  under  the  action  of  acetic  anhydride,  a  diacetyl  de¬ 


rivative,  OAc,C10H5<Cp^^^C^^>O.  which  crystallises  in  needles  melt- 
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ing  at  183°.  The  phenylhydrazone  crystallises  in  yellow  needles 
melting  at  219°.  Bromophenylglyoxyldicarboxylic  acid , 

ch<ch:c(co:I)>c'co;co2h’ 

is  obtained  by  oxidising  bromonaphthalic  acid  by  potassium  perman¬ 
ganate  in  alkaline  solution,  and  forms  crystals  soluble  in  water  and 
melting  at  192°. 

Paul  Haas.] — i-Acetylacenaphthene,  OAc*C10H5 

pared  by  treating  acenaphthene  (1  mol.)  with  acetyl  chloride  (1  mol.) 
in  carbon  disulphide  solution  and  then  adding  aluminium  chloride  ;  the 
acetyl  derivative  is  finally  purified  by  distillation,  when  it  boils  at  361° ; 
it  forms  colourless  crystals  melting  at  75°;  the  picrate  crystallises  in 
orange-red  needles  melting  at  95° ;  the  oxime  crystallises  in  plates 
melting  at  165°.  When  the  latter  is  heated  in  acetic  acid  solution 
containing  acetic  anhydride  and  saturated  with  hydrogen  chloride  at 
100°  under  pressure,  it  is  converted  into  4-aeetylaminoacenaphthene. 
On  oxidising  acetylacenaphthene  with  sodium  dicbromate  in  acetic  acid 

CO 

solution,  acetylnap>hthalic  anhydride,  OAc,C10H5*\qq^>O,  is  formed, 

and  is  obtained  as  crystals  melting  at  1 89° ;  when  oxidised  with  per¬ 
manganate,  it  is  converted  into  1:4:  8-naphthalenetricarboxylic  acid , 
the  anhydride  of  which  melts  at  243° ;  the  silver  salt  was  prepared. 

4 -Benzoylacenaphthene  was  prepared  in  the  same  manner  as  the  acetyl 
derivative;  it  forms  white  crystals,  melts  at  101°,  and  can  be  dis¬ 
tilled;  the  phenylhydrazone  crystallises  in  long  needles  melting  at  140°, 
and  the  oxime  in  needles  melting  at  185°.  The  latter  undergoes  the 
Beckmann  transformation,  yielding  first  a  benzoyl  derivative  melting 
at  199°,  which  on  hydrolysis  is  converted  into  4-aminoacenaphthene. 
4 -Benzoyl naphthalic  acid,  prepared  by  oxidising  benzoylacenaphthene 
with  sodium  dichromate  in  acetic  acid  solution,  changes  on  heating  into 
its  anhydride ,  which  melts  at  195°;  the  oxime  of  the  acid  melts  at  199°. 
When  the  calcium  salt  is  distilled,  benzoylnaphthalene  (m.  p.  73 — 75°) 
is  formed  ;  this  was  converted  into  its  oxime  and  then  into  benzoyl- 
naphthalide,  which,  on  hydrolysis,  gave  a-naphthylamine. 

[With  C.  Pkrutz.] — 4- Acenaphthoyl-o-benzoic  acid , 

n  lx 

iH!>C,oH5-CO-C6H4-C02H, 

is  prepared  by  treating  a  mixture  of  acenaphthene  and  phthalic  an¬ 
hydride,  dissolved  in  carbon  disulphide,  with  aluminium  chloride,  and 
forms  crystals  melting  at  200°;  the  methyl  ester  melts  at  128°  and 
yields  a  picrate  of  reddish-yellow  colour  melting  at  135°;  the  ethyl 
ester  melts  at  111°  and  its  picrate  at  126°.  On  oxidising  the  acid  with 
sodium  dichromate  and  acetic  acid,  4- benzoylnaphthalene -1  :  8  :  2' -tricarb¬ 
oxylic  acid,  C10H5(CO2H)2-CO*C6H4-CO2H,  is  formed,  and  can  be  isolated 
in  the  form  of  its  anhydride,  which  melts  at  229° ;  when  evaporated 
several  times  with  ammonia,  it  is  converted  into  an  imide, 

NH<^q>C10H5*CO-C6H)*CO2H, 

melting  above  300°.  [With  Paul  Haas.] — When  the  calcium  salt  of 

vol.  lxxxiv.  i.  h  h 


^CH2  . 
<CH.’,Spre' 
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acenaphthoylbenzoic  acid  is  distilled,  4-benzoylacenaphthene  is  obtained. 
This  acid  can  only  be  converted  into  acenaphthanthraquinone, 

by  heating  it  with  phosphoric  chloride  at  200° ;  the  quinone  forms 
greenish-yellow  crystals  melting  at  215 — 220°.  K.  J.  P.  0. 

Action  of  Molten  Potassium  Hydroxide  on  Fluorene. 
Synthesis  of  o-Phenylbenzoic  Acid.  Max  Weger  and  K.  Doring 
( Ber .,  1903,  36,  878 — 881). — On  converting  a  specimen  of  fluorene 
(which  was  free  from  oxygen,  melted  at  113*5 — 114  5°,  and  90  per 
cent,  of  which  boiled  between  287°  and  298°)  into  the  potassium  deriv¬ 
ative  by  heating  at  295 — 300°  with  molten  potassium  hydroxide,  the 
method  now  in  general  use  for  purifying  fluorene,  it  was  found  that 
the  small  quantity  of  phenanthrene  in  the  crude  fluorene  partially 
passed  over  into  the  solution  of  the  fluorene  in  the  potassium  hydroxide. 
In  order  to  avoid  the  presence  of  phenanthrene,  the  fraction  from 
which  the  fluorene  is  to  be  isolated  must  be  chosen  of  somewhat  lower 
boiling  point ;  the  acenaphthene,  which  is  now  present  in  small 
amount,  is  volatilised  during  the  heating  with  potassium  hydroxide. 
During  the  heating  with  molten  potassium  hydroxide,  o-phenylbenzoic 
acid  (m.  p.  113*5 — 114*5°)  is  always  produced,  the  amount  increasing 
with  the  duration  of  heating.  It  is  probably  formed  from  fluorene 

according  to  the  equation:  96^4^>CH2  +  KOH  +  II20  = 

C6H4PlrC02K  +  2H2 ;  the  evolution  of  hydrogen  was  experimentally 
demonstrated.  K.  J.  P.  O. 

Derivatives  of  Bromoacetoanilide.  Kurt  Scheda  (Arch.  Pharrn ., 
1903,  241,  122— 127).— Compounds  of  the  type  NITX'CH^CONHPh 
[R"'  =  Mea,  C5H5,  or  C9H7 ;  X  =  Br  or  Cl]  were  prepared.  The  bromo- 
compounds  were  obtained  by  digesting  trimetliylamine,  pyridine, 
quinoline,  or  *soquinoline  respectively  with  bromoacetoanilide,  in  the 
first  case  in  alcoholic  solution ;  by  treating  these  with  silver  chloride, 
the  chloro-compounds  were  prepared.  Acetoanilide  trimethyl-,  -pyridine-, 
- quinoline -,  and  -iso quinoline-ammonium  bromides  melt  at  201 — 203°, 
199 — 200°,  225 — 227°,  and  216 — 218°  respectively  ;  the  third  crystal¬ 
lises  with  1H20.  The  chlorides  (the  trimethylamine  and  quinoline 
derivatives  crystallise  with  1H20)  melt  (or  decompose)  at  204 — 207°, 
234°,  210 — 212°,  and  202 — 206°  respectively;  the  aurichlorides  at 
170-171°,  180—181°,  180— 185°,  and  167—175°;  the  platinichlorides 
at  214 — 228°,  204 — 206°,  224 — 236°,  and  220 — ?°;  the  mercurichlorides 
(with  lHgC!2)  at  192 — 197°,  187 — 189°?  (could  not  be  obtained 
Constantin  composition),  and  198 — 200°.  Some  of  the  trimethylamine 
and  pyridine  derivatives  had  been  prepared  by  another  method 
(compare  this  vol.,  i,  427).  C.  F.  B. 

o-Aminobenzenesulphonamide  and  its  Derivatives  and 
Diazosulphonine  Compounds.  Alfred  Ekbom  ( Bihang  K. 
Svenska  Vet.-Akad.  Ilandl .,  1902,  27,  ii,  [i],  3 — 24). — o-Aminobenzene- 
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sulphonamide,  NH2*C6H4,S02,NH2,  prepared  by  reducing  the  corre¬ 
sponding  nitroamide  by  means  of  red  phosphorus  and  hydriodic 
acid,  crystallises  from  water  in  prisms  which  melt  at  1 52 *5 — 153-5°, 
and  are  readily  soluble  in  alcohol ;  its  hydrochloride  separates  in 
colourless  needles.  The  monoacetyl  derivative,  NHAc*C'6H4'S02*NH2, 
is  deposited  from  alcohol  in  large,  many-faced,  monoclinic  crystals 
[a\  b  :c  =  0-8570: 1:0*7128;  £  =  102°40'J  melting  at  145— 148°.  The 
diacetyl  derivative  crystallises  from  alcohol  in  long,  transparent  prisms 
melting  at  191-5 — 192-5°.  The  monomethyl  derivative, 
NHMe-C6H4-S02-NH2, 

is  deposited  from  aqueous  solution  in  slender  needles  melting  at 
114-5 — 415-5°.  The  dimethyl  compound  crystallises  from  water  in 
monoclinic  plates  [a, :  b  :  c  =  2-0332  : 1  :  1-3893  ;  /3  =  96°28']  melting 
at  105-5 — 106-5°.  The  acetylmethyl  derivative,  NMeAc*C0H4'SO2*NH2, 
crystallises  from  alcohol  in  colourless  prisms  which  sinter  at  160°  and 
melt  at  174 — 177°.  The  car&amWe-derivative, 

NH2-C0-NH-Cf>H4-S02-NH-C0*NH2, 
crystallises  from  water  in  colourless  needles  melting  at  1 52*5 — 153-5°. 

SO  *N 

2-Methylisopheno-l  -.3  :  i-diazosulphonine,  C0H4<^.^  jj  ,  ob¬ 
tained,  together  with  water,  when  monoacetylaminobenzenesulphon- 
amide  is  heated  above  its  melting  point,  separates  from  alcohol  in 
colourless,  triclinic  prisms  [a=115°57',  /3=139°51',  and  y  =  117°4r] 
melting  at  263 — 264°  The  methyl  derivative,  1  :  2  dimethylisopheno - 
1:3:  4 -diazosulphonine,  C9H10O2N2S,  crystallises  from  alcohol  in  slender 
needles  melting  at  237 — 238°. 


iso Pheno-l  :  3  :  4-diazosulphonine, 


ri  tt  ^^2 

0  4%H-CH’ 


obtained  bycon- 


densing  o-aminobenzenesulphonamide  by  means 
crystallises  from  water  in  colourless,  monoclinic 
2-2685:1:5-3846;  /3  =  91°44']  melting  at  219—220°. 


of  formic  acid, 
prisms  [a  :  b 


T.  H.  P. 


Schiff s  Additive  Products  from  Ethyl  Acetoacetate  and 
Benzylideneaniline.  Francis  E.  Francis  ( Ber .,  1903,  36,  937 — 941. 
Compare  Schiff,  this  vol.,  i,  172;  Biltz,  i,  172;  Rabe,  i,  62). — The 
author  could  only  obtain,  under  the  conditions  originally  described  by 
Schiff,  two  of  the  three  forms  of  ethyl  benzylideneanilineaeetoacetate  ; 
when  pure,  they  melt  at  107 — 108°  (Schiff  gives  103 — 104°)  and  at 
80°  (Schiff  gives  78°).  The  supposed  keto-enolic  mixed  form  melting 
at  95°  is  only  an  easily  separable  mixture  of  these  two  modifications. 

The  modification  melting  at  80°,  when  heated  for  2  hours  at  100° 
and  subsequently  recrystallised  from  a  mixture  of  benzene  and  light 
petroleum,  is  converted  largely  into  the  form  melting  at  107 — 108°; 
that  the  latter  is  the  more  stable  form  is  shown  by  its  largely  re¬ 
maining  unchanged  when  heated  for  45  minutes  at  80°. 

In  determining  the  mol.  weight  of  the  two  modifications  by  the 
cryoscopic  method,  much  lower  values  were  always  obtained  than  that 
corresponding  with  the  formula  C19H2103N  ;  the  author  thus  supports 
Rabe  and  Biltz  in  their  opposition  to  Schiff.  W.  A.  D. 

h  h  2 
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Additive  Products  from  Benzylideneaniline  and  Methyl 
Acetoacetate.  M.  Taylor  ( Ber .,  1903,  36,  941 — 944.  Compare 
preceding  abstract). — By  the  interaction  of  benzylideneaniline  with 
methyl  acetoacetate  (1  or  2  mols.),  a  methyl  benzylideneanilineaceto- 
acetate,  C18Hl903N,  is  obtained,  which,  after  being  thoroughly  washed 
with  benzene  or  ether,  melts  at  125°. 

A  more  soluble  isomeride,  melting  at  about  86°,  is  obtained  when 
the  action  is  carried  out  in  presence  of  piperidine  or  when  the  sub¬ 
stance  melting  at  125°  is  recrystallised  from  a  mixture  of  benzene 
and  light  petroleum  containing  piperidine.  Determinations  of  the 
molecular  weight  by  the  cryoscopic  and  ebullioscopic  methods  show 
that  both  forms  are  unimolecular  and  that  they  are  gradually  decom¬ 
posed  by  the  solvent.  That  the  two  modifications  are  dynamic  iso- 
merides  is  shown  by  the  melting  point  of  each  gradually  changing  ; 
after  several  months,  the  melting  point  of  one  form  fell  from  125°  to 
113°,  whilst  that  of  the  other  rose  from  87°  to  98°.  W.  A.  D. 

A  New  Method  of  Separating  Racemic  Compounds  into 
Optically  Active  Components.  Emil  Erlenmeyer,  jun.  {Ber., 
1903,  36,  976 — 978). — The  method  is  based  on  the  fact  that  many 
amino-compounds  combine  with  carbonyl  compounds  to  form  substances 
containing  the  group  which  are  hydrolysed  by  mineral  acids. 

7so-a-Hydroxy-a^-diphenylethylamine,  which  has  already  been  shown 
(Abstr.,  1898,  i,  480;  1899,  i,  760)  to  combine  with  aldehydes,  was 
condensed  with  helicin  in  alcoholic  solution.  A  crop  of  dextrorotatory 
crystals,  melting  at  189°,  was  obtained  after  a  time,  whilst  the 
solution,  when  evaporated  to  dryness,  gave  an  amorphous,  lsevorotatory 
substance  melting  between  80°  and  90°  ;  on  hydrolysis  with  hydro¬ 
chloric  acid,  these  substances  yielded  the  corresponding  amino-bases, 
which  agreed  in  physical  constants  with  the  amine  as  originally  re¬ 
solved  by  tartaric  acid  (Abstr.,  1899,  i,  882).  E.  F.  A. 


The  Pentene  Ring.  E.  B.  Auerbach  {Ber.,  1903,  36,  933 — 936). 
— When  deoxybenzoinbenzylideneacetophenone, 

COPh*  CH2*CHPh*  CHPh*  COPh, 

is  reduced  with  zinc  dust  in  boiling  glacial  acetic  acid  solution,  it 

Qjj _ CPh*OH 

gives  the  pinacone,  CHPh<C  ^  *  ,  ,  which  crystallises  from  a 

C  ii  Jtr  h  •  O  x  n  *  O  JrL 

mixture  of  alcohol  and  light  petroleum  in  large  plates  or  pyramids, 
melts  at  171°,  and  is  converted  by  boiling  alcoholic  hydrochloric 
acid  into  the  tetraphenylcyclopentadiene  or  tetraphenylpentene, 

cHPh<CH_(rph. 

XIPhICPh 

This  melts  at  177 — -178°  and  is  identical  with  the  substance, 


CH,< 


CPhICPh 

CPh.'CPh’ 


obtained  by  Wislicenus  and  Carpenter  (Abstr.,  1899,  i,  60)  from 
1  :  3-dibenzoyl-l  :  3-diphenylpropane,  and  the  identity  here  is  probably 
due  to  a  similar  cause  to  that  whereby  only  one  penta-substitution 
derivative  of  benzene  exists  in  the  case  where  the  five  radicles  are 
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identical.  The  pentene  ring  is  thus  analogous  to  the  benzene 
nucleus.  W.  A.  D. 

p-Methoxyphenylacetylene  and  its  Derivatives.  Franz 
Kunckell  and  K.  Eras  ( Ber .,  1903,  36,  915 — 916.  Compare  Abstr., 
1901,  i,  75). — p -M ethoxy phenylacetylene,  OMe*C6H4*C:CH,  can  be 
obtained  by  heating  a  :  /3-dichloro-p-methoxystyrene  with  anhydrous 
ether  and  metallic  sodium  for  three  days  at  90°  in  sealed  tubes,  and 
decomposing  with  water  the  sodio-derivative  so  obtained.  It  is  a 
colourless  oil  distilling  at  85 — 88°  under  11  mm.  pressure,  and  has  a 
sp.  gr.  1  008  at  17°.  It  has  a  pleasant  odour,  dissolves  in  most 
organic  solvents,  and  forms  metallic  derivatives. 

p -Methoxyphenylchloroacetylene ,  OMe,C6H4‘C:C*Cl,  obtained  by  the 
action  of  alcoholic  potash  on  the  dichlorostyrene  at  180°,  is  a  pale 
yellow  oil  distilling  at  133 — 138°  under  20  mm.  pressure,  and  having 
a  sp.  gr.  IT 80  at  17°.  J.  J.  S, 

Constitution  of  Mononitroso-orcinol.  Ferdinand  Henrich 
(Ber.,  1903,  36,  882 — 885.  Compare  Abstr.,  1902,  i,  447). — Orcinol 
(3 : 5-dihydroxytoluene)  is  converted  by  nitrous  acid  in  alkaline 
solution  into  two  (a  and  (3 )  mononitroso-orcinols,  both  of  which  exhibit 
strong  acid  properties,  giving,  when  treated  with  methyl  alcoholic 
hydrogen  chloride,  one  and  the  same  monomethyl  ether ;  the  latter  is 
readily  reduced  to  amino-3-hydroxy-5-methoxytoluene,  the  position  of 
the  amino-group  being  uncertain.  The  constitutions  of  the  mono¬ 
nitroso-orcinol  and  the  amino-compound  have  been  determined  by 
nitrating  orcinol  monomethyl  ether  (5-hydroxy-3-methoxytoluene), 
when  two  mononitro-derivatives  are  obtained.  Both  these  compounds 
can  be  reduced  to  the  same  amino-orcinol,  the  methoxy-group  being  at 
the  same  time  replaced  by  hydroxyl.  Consequently  the  amino-orcinol 
must  be  2-amino-3  : 5-dihydroxytoluene,  and  the  two  nitro-compounds 
must  be  respectively  2-nitro-3-methoxy-5-hydroxytoluene  and  6-nitro- 
3-methoxy-5-hydroxytoluene.  Further,  the  amino-orcinol  is  identical 
with  that  prepared  by  the  reduction  of  a-  and  /5-mononitroso-orcinols, 
and  therefore  these  substances  must  both  be  2-nitroso-3  : 5-dihydroxy- 
toluenes.  K.  J.  P.  O. 

Two  Mononitro-derivatives  of  Orcinol.  Ferdinand  Henrich 
and  W.  Meyer  (Ber.,  1903,  36,  885 — 889.  Compare  preceding 
abstract). — On  nitrating  orcinol,  Weselsky  (Abstr.,  1874,  694)  ob¬ 
tained  two  mononitro-derivatives,  one  of  which,  the  a-eompound,  was 
volatile  with  steam,  whilst  the  other,  the  /5-compound,  was  not  volatile. 
These  two  nitro-derivatives  have  now  been  obtained  in  much  larger 
quantity  by  the  action  of  nitric  acid  of  sp.  gr.  P515  on  a  very  dilute 
solution  of  orcinol  in  ether ;  the  a-compound,  which  forms  by  far  thQ 
smaller  proportion  of  the  product,  is  separated  from  the  (3- compound 
by  distillation  with  steam.  The  a-nitro-compound  crystallises  in  long, 
orange  needles  melting  at  127°  (Weselsky,  loc.  cit.,  gives  120°);  it  is 
a  weak  acid  and  is  not  converted  into  its  monometbyl  derivative  by 
methyl  alcohol  and  hydrogen  chloride.  The  /5-nitro-derivative  melts 
at  122°  (Weselsky  gives  115°),  and  cannot  be  esterified  by  methyl 
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alcohol;  the  potassium  salt,  N02‘C6U2Me(0H),0K,  forms  green 
crystals  ;  the  silver  salt  is  a  pale  orange-yellow  powder.  On  reduction, 
the  /3-nitro-derivative  yields  2-amino-3  :  5 -dihydroxy toluene  (/?-amino- 
orcinol),  and  is  therefore  2-nitro-3  :  5-dihydroxytoluene ;  the  a-nitro- 
derivative  must  be  the  only  other  mononitro-orcinol,  4-nitro-3  : 5- 
dihy  d  r  oxy  tol  uene . 

2-Amino-3  :  5-dihydroxytoluene,  NH2,06H2Me(0H)2,  prepared  from 
the  corresponding  nitro-deriva/tive  by  reduction  with  stannous  chloride, 
forms  a  hydrochloride  which  crystallises  in  rhombohedral  forms  with 
2H20  and  is  sparingly  soluble  in  dilute  hydrochloric  acid  ;  with  ferric 
chloride,  it  gives  immediately  a  dark  brownish-red  cloud,  which 
rapidly  gives  place  to  a  pale  brownish-yellow  coloration ;  sodium 
hydroxide  gives  rise  to  a  brownish-yellow  opalescence,  which  quickly 
becomes  darker  as  oxidation  proceeds  ;  potassium  dichromate  colours 
the  solution  garnet-red. 

4-Amino-3  : 5-dihydroxytoluene,  prepared  from  the  corresponding 
nitro-derivative  (a-nitro-orcinol),  yields  a  hydrochloride  which  crystal¬ 
lises  in  long,  white,  anhydrous  needles  easily  soluble  in  dilute  hydro¬ 
chloric  acid;  with  ferric  chloride, the  solution  becomes  at  first  pale  yellow 
and  then  pale  brownish-yellow ;  in  the  presence  of  sodium  hydroxide, 
oxidation  takes  place  with  the  formation  of  a  green  solution,  which 
finally  becomes  a  dark  brownish-yellow  ;  potassium  dichromate  develops 
first  a  greenish-yellow  and  then  a  brownish-yellow  coloration. 

K.  J.  P.  O. 

Action  of  Nitric  Acid  on  the  Monomethyl  Ether  of  Orcinol. 
Ferdinand  Henrich  and  G.  Nachtigall  ( Ber .,  1903,  36,  889 — 895. 
Compare  preceding  abstracts). — Orcinol  monomethyl  ether  is  best  pre¬ 
pared  from  orcinol  by  shaking  an  alkaline  solution  of  the  latter  with 
methyl  sulphate  and  purifying  by  distillation  the  product  which  is 
extracted  by  ether  from  the  acidified  liquor,  when  it  boils  constantly 
at  256°. 

The  nitration  of  the  monomethyl  ether  is  effected  by  slowly  adding 
pure  nitric  acid  to  a  3  per  cent,  solution  of  the  compound  in  ether, 
and  then  separating  the  volatile  a-mononitro-compound  from  the  non¬ 
volatile  isomeric  /3-compound  by  distillation  with  steam.  The  a-nitro- 
derivative,  6 -nitro  5 -hydroxy -3-methoxy toluene,  crystallises  in  pale 
yellow  needles  melting  at  104 — 106°,  and  has  also  been  prepared  by 
the  methylation  of  /3-nitro-orcinol  (2-nitro-3  : 5-dihydroxytoluene).  On 
reduction  with  stannous  chloride,  this  nitro-ether  yields  the  same  base 
as  is  obtained  from  nitroso-orcinol  monomethyl  ether ;  the  benzoyl 
derivative  melts  at  219 — 220°,  and  the  acetyl  derivative  at  111 — 113°; 
on  distillation,  the  latter  gives  the  usual  ortho-condensation  product, 
which  sinters  at  69°  and  melts  at  71 — 72°  (compare  Abstr.,  1897, 
i,  404;  1901,  i,  464);  when  heated  with  hydrochloric  acid,  the  base 
loses  the  methoxyl  group  and  is  converted  into  /?-amino-orcinol, 
2-amino-3  : 5-dihydroxytoluene  (see  previous  abstract),  the  constitution 
of  the  base  thus  being  proved. 

The  non-volatile  /3-nitro-orcinol,  2-nHro-5-hydroxy-3-methoxy toluene, 
forms  brownish-yellow  crystals  melting  at  129 — -131°;  on  reduction 
with  stannous  chloride,  it  is  converted  into  a  base,  2-amino-5-hydroxy- 
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3 -methoxy  toluene,  "which  closely  resembles  the  isomeride  just  mentioned ; 
the  hydrochloride  crystallises  in  long,  flattened  needles  ;  when  heated 
with  hydrochloric  acid,  this  base  is  converted  into  /Lamino-orcinol,  its 
constitution  thereby  being  fixed.  On  oxidation  with  potassium  di¬ 
chromate,  the  amino-orcinol  monomethyl  ether  is  converted  into 

3-methoxytoluquinone,  -q^^CO,  which  crystallises  in 


yellow  needles  melting  at  147°.  The  corresponding  quinol,  prepared 
by  reducing  the  quinone  with  sulphurous  acid,  crystallises  in  colourless 
needles  melting  at  128 — 129°.  K.  J.  P.  0. 


Phenol  Ethers.  I.  Hermann  Thoms  ( Ber 1903,  36,  854 — 863). 
— Hofmann  [Ber.,  1875,  8,  67)  obtained  2  :  3-dimethoxyquinone  by 
the  action  of  nitric  acid  on  4-hydroxy-2  :  3-dimethoxy-l-propylbeDzene  ; 
under  similar  conditions,  Will  (Abstr.,  1888,  458)  obtained  from 
1:2:  3-trimethoxybenzene  a  nitrotrimethoxybenzene  and  a  dimethoxy- 
quinone.  Later,  Ciamician  and  Silber  (Abstr.,  1890,  1294)  invest¬ 
igated  the  action  of  nitric  acid  on  asarone  (2:3:  5-trimethoxy-l-allyl- 
benzene)  and  obtained  a  quinone,  methoxypropylquinone,  when  di- 
hydroasarone  was  used.  The  nitration  of  dihydroasarone  has  been  re¬ 
investigated,  and  it  has  been  found  that  wheD  acetic  acid  is  used  to 
dilute  the  nitric  acid  the  quinone  is  not  formed,  but  that  a  nitro- 
derivative,  in  which  a  methoxy-group  is  replaced  by  a  nitro-gronp,  is 
produced  ;  this  nitro-compound  is  i-nitro-2  : 3 -dimethoxy- 1  -propyl  - 
benzene,  and  crystallises  in  golden-yellow  needles  melting  at  64° ;  on 
reduction  with  aluminium  amalgam,  4  amino -2  :  5-dimethoxy-l-propyl- 
benzene  is  obtained  in  needles  melting  at  94° ;  its  acetyl  derivative 
crystallises  in  needles  melting  at  104°;  by  elimination  of  the  amino- 
group  from  the  aminopropylbenzene  just  mentioned,  2  :  5-dimethoxy- 1- 
qyropylbenzene  is  obtained  as  an  oil  boiling  at  125°  under  20  mm.  and 
at  240°  under  760  mm.  pressure.  The  last-mentioned  compound  was 
also  prepared  from  2 : 5-dimethoxybenzaldehyde  (dimethylgentis- 
aldehyde),  which  was  converted  into  \-propenyl-2  :  5-dimetltoxybenzene, 
an  oil  boiling  at  132 — 135°  under  14  mm.  pressure,  by  heating  with 
propionic  anhydride  and  sodium  propionate  under  pressure  at  175°  for 
8  hours;  on  reducing  the  propenylbenzene  with  sodium  and  alcohol, 
besides  2:  5-dimethoxy-l-propylbenzene,  2  :5 -dimethoxy  a-methylcin- 
namic  acid,  C6H3(OMe)2’CHICMe,0O2H,  melting  at  113°,  was  formed. 
The  dimethoxvpropylbenzene,  thus  synthesised,  yielded,  on  nitration,  a 
a  nitro-derivative  (m.  p.  64°),  identical  with  that  obtained  by  nitrating 
dihydroasarone. 

The  quinone  (m.  p.  Ill0)  obtained  by  Ciamician  and  Silber  (foe.  cit.) 
from  dihydroasarone  was  also  prepared ;  on  reduction,  it  yields  a 
quinol,  C6H2Pia(OH)2‘OMe,  crystallising  in  white  needles,  becoming 
brown  at  75°,  and  melting  at  92°.  This  quinone  was  also  synthesised 
from  eugenol ;  the  4  :  5-dimethoxy-l-propenylbenzene  was  reduced  by 
sodium  and  alcohol  to  4  : 5  dimethoxy -\-propylbenzene,  which  is  an  oily 
liquid  boiling  at  246 — 247°;  on  nitration  in  the  presence  of  acetic 
acid,  a  m’£ro-derivative,  N02*C6H2Pr«(0Me)2,  is  obtained,  and  crystal¬ 
lises  in  pale  yellow  prisms  melting  at  81 — 82°;  on  reduction,  the  corre¬ 
sponding  ammo-derivative  is  formed  ;  it  melts  at  59°  and  boils  at  169° 
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under  10  mm.  pressure.  When  a  solution  of  the  amino-derivative  in 
dilute  sulphuric  acid  is  treated  with  sodium  nitrite,  a  deep  and  rapidly 
changing  colour  appears  ;  on  now  warming  the  solution,  the  quinone 
melting  at  1110  separates  in  crystals,  the  amino- and  the  methoxy- 
groups  having  been  oxidised  away.  Ciamician  and  Silber’s  quinone  is 

therefore  represented  by  the  formula  CO<^q^  :c(om§>co-  Thenitr°- 

derivative,  prepared  from  4  :  5-dimethoxy-l-propylbenzene,  is,  there¬ 
fore,  2-nitro-4  : 5-dimethoxy-l-propylbenzene  ;  on  further  nitration 
with  fuming  nitric  acid  at  —  20°,  it  yields  2  :  Q-dinitro-i  :  5-dimethoxy- 
l-propylbenzene,  crystallising  in  yellow  prisms  and  melting  at  66*5°; 
with  sulphuric  and  nitric  acids,  2:3:  Q-trinitro- 4  :  5-dimethoxy-l-propyl¬ 
benzene  is  formed ;  it  crystallises  in  pale  yellow  needles  melting  at 
97-3°.  K.  J.  P.  0. 


Tetraphenylbutanediol  and  the  Products  of  its  Dehydration. 
Amand  Yaleur  ( Gompt .  rend.,  1903,  136,  694 — 696). — By  the  action 
of  phenyl  magnesium  bromide  on  the  esters  of  dibasic  acids,  a  small 
quantity  of  diphenyl  is  always  formed,  but  this  is  merely  due  to  a 
secondary  reaction.  With  methyl  oxalate,  benzopinacone, 
OH*CPb2*CPh2*OH, 

is  obtained.  With  ethyl  succinate,  tetraphenylbutanediol, 
HO-CPh2-OH2*OH2-CPh2-OH, 

is  formed,  which  melts  at  208°  and  crystallises  from  acetone  with 
1  molecule  of  that  solvent.  When  heated  with  acetic  acid,  it  loses 


CPh  -CH 

1  mol.  of  water  and  gives  tetraphenyltelrahydrofurfuran,  0<^  2  l  2, 

CPh2*L /li2 

which  melts  at  182°  and,  when  warmed  with  acetic  acid  containing  10 
per  cent,  of  hydrochloric  acid  or  6  per  cent,  of  sulphuric  acid,  loses 
another  molecule  of  water,  yielding  tetraphenylbutadiene, 


CPh2:CH-CH:CPh2; 

probably  a  molecule  of  hydrogen  chloride  unites  the  f  urfuran  derivative, 
so  that  the  compound  HO,CPh2*CH2'CH2'CPh2Cl  is  formed,  which 
then  loses  H20  and  HC1.  The  hydrocarbon  crystallises  from  acetic 
acid  in  long  needles,  melts  at  202°,  on  oxidation  gives  benzophenone, 
and  on  reduction  with  sodium,  tetraphenylbutane.  Although  unsatur¬ 
ated,  the  hydrocarbon  does  not  absorb  bromine.  J.  McC. 


Pyrogallolsulphonic  Acids.  Marcel  Del  age  {Gompt.  rend., 
1903,  136,  760 — 762.  Compare  Abstr.,  1900,  i,  595  ;  1901,  i,  274, 
643). — Strontium  pyrogallolsulphonate,  [C0H2(OH)3*SO3]2Sr,2H2O,  is 
prepared  in  the  same  manner  as  the  calcium  and  barium  salts  ( loc .  cit .) 
and  forms  small  crystals  very  soluble  in  water,  which  rapidly  become 
coloured  when  left  moist  in  contact  with  air.  Strontium  pyrogalloldi- 
svlphonate ,  C6H(0H)3(S0a)2Sr,3H20,  prepared  like  the  corresponding 
calcium  salt,  forms  crystals  which  are  moderately  soluble  in  water 
and  are  less  stable  than  the  monosulphonate.  In  preparing  the  barium 
salt  of  pyrogalloldisulphonic  acid  {loc.  cit.),  it  was  observed  that  a  small 
quantity  of  an  insoluble  powder  was  formed  ;  this  compound  proves 
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to  be  the  salt,  Ba 


0-CaH(0H)2<S>Ba 


S0o 


into  the  soluble  barium  salt. 


2 ;  it  is  converted  by  acids 
K.  J.  P.  0. 


Derivatives  of  isoSafrole  and  ?soApiole.  F.  J.  Pond  and  C.  It. 
Siegfried  ( J .  Amer.  Chem.  Soc 1903,  25,  262  —  272.  Compare  Pond, 
Erb,  and  Ford,  Abstr.,  1902,  i,  449  ;  Auwers  and  Milller,  Abstr.,  1902, 
i,  212). — ft  :  l-Dibromo-a-hydroxydihydroi&osa/role , 

CK2<Q>C6H2Br-CH(OH)-CHMeBr, 

prepared  by  boiling  bromofsosafrole  dibromide  with  aqueous  acetone, 
separates  from  alcohol  in  large  crystals  melting  at  89°.  The  methoxy- 
derivative  crystallises  in  large  prisms  melting  at  75 — 76'5°;  the 
ethoxy- derivative  melts  at  58 — 60°.  The  acetyl  compound  crystallises 
from  ethyl  acetate  in  fine,  white  needles,  which  melt  at  73 — 74°,  whilst 
the  benzoyl  compound,  obtained  by  Einhorn  and  Hollandt’s  benzoylation 
method,  forms  long,  white  crystals  melting  at  142 — 143°. 

ft :  1-Dibromo-a'hych'oxydihydroisoapiole, 

CH2<Q>C6Br(OMe)2-CH(OH)-CHMeBr, 

prepared  from  bromotsoapiole  dibromide,  separates  from  alcohol  in 
large,  well-defined  crystals  melting  at  85 — 86°.  The  methoxy-  and 
efAoxy-compounds  melt  at  92 — 93°  and  72 — 73°  respectively.  Its  acetyl 
derivative  crystallises  with  difficulty  and  melts  at  114 — 115°;  the 
benzoyl  derivative  melts  at  117 — 118°. 

"When  ft  :  1-dibromo-a-hydroxydihydroisoapiole  is  boiled  with  alcoholic 
potash,  bromo-a-ketodihydroisoapiole, 

CH2<Q>C6Br(OMe)2,CO*CH2Me, 

is  formed;  it  crystallises  from  alcohol  and  melts  at  128 — 129°.  The 
ethers  of  ft  :  ?-dibromo-a-hydroxydihydrofsoapiole,  on  the  other  hand, 
are  not  affected  by  alcoholic  potash,  A.  McK. 

o-Hydroxylamino-,  o  Nitroso-,  and  o  Azoxy-benzyl  Alcohols. 
Eugen  Bamberger  (Ber.,  1903,  36,  836 — 840). — o -Hydroxylaminobenzyl 
alcohol,  OH,NH*C6H4,CH2-OH,  crystallises  from  boiling  water  in  colour¬ 
less,  glistening  flakes,  melts  at  104’2 — lOI^0,  reduces  Fehling’s  solution, 
oxidises  in  air  to  azoxy benzyl  alcohol,  and  with  diazobenzene  chloride 
yields  the  compound  OH‘CH2*C6H4*N(OH),N2,Ph. 

o -Azoxybenzyl  alcohol ,  C14H1403N2,  forms  pale  straw-yellow,  long, 
silky  needles  and  melts  at  123°. 

o -Nitrosobenzyl  alcohol,  NO*06H4,CH2*OH,  crystallises  from  hot 
acetone  or  chloroform  in  pale  yellow,  almost  colourless,  minute, 
short  needles,  melts  at  101°  to  a  greenish-yellow  liquid,  condenses  with 
aromatic  amines  to  azo-compounds,  and  quantitatively  with  hydroxyl¬ 
aminobenzyl  alcohol  to  azoxybenzyl  alcohol. 

Nitrosobenzyl  alcohol  is  converted  by  boiling  with  water  into  azoxy¬ 
benzyl  alcohol  and  anthranil.  T.  M.  L. 

Does  Cholesterol  occur  in  Maize  Oil?  Augustus  H.  Gill 
and  Charles  G.  Tufts  (J.  Amer.  Chem.  Soc.,  1903,  25,  251 — 254). — 
The  alcoholic  extract  of  maize  oil  was  hydrolysed  by  potassium 
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hydroxide  and  a  product  was  obtained  which,  after  crystallisation 
from  alcohol,  melted  at  137'5 — 138°.  This  substance  is  different  from 
cholesterol,  which  melts  at  146 — 147°,  but  is  possibly  identical  with 
Burian’s  sitosterol  (Abstr.,  1898,  i,  72).  A.  McK. 

Betasterol.  A.  Rumpler  (Ber. .  1903,  36,  975 — 976). — Betasterol, 
C26H440,  a  cholesterol  isolated  from  beetroot  (compare  this  vol.,  i,  214), 
crystallises  from  a  mixture  of  alcohol  and  ether  in  clusters  of  small 
needles,  is  optically  inactive,  and  melts  at  117°.  On  remelting  after 
solidification,  the  melting  point  sinks  to  112°,  and  on  repeating  the 
process,  to  98°  without  any  apparent  decomposition.  Betasterol  unites 
with  bromine  and  shows  all  the  ordinary  reactions  of  cholesterols. 
The  chloroform  solution  becomes  reddish-violet  when  shaken  with 
concentrated  sulphuric  acid,  whilst  the  acid  is  coloured  a  bluish-red, 
both  solutions  showing  a  green  fluorescence.  The  solution  in  acetic 
anhydride  becomes  a  dark  violet-blue  on  addition  of  concentrated 
sulphuric  acid,  changing  gradually  to  brown,  the  change  being 
instantaneous  on  addition  of  water.  E.  F.  A. 

Syntheses  by  means  of  Carbonyl  Sulphide.  Fritz  Weigert 
{Ber.,  1903,  36,  1007 — 1013). — On  bringing  magnesium  organic 
compounds  together  with  carbonyl  sulphide,  (i)  thio-acids  and  (ii) 
s-trisubstituted  carbinols  are  formed  in  varying  proportions.  Thus, 
ethyl  bromide,  phenyl  bromide,  and  p-  and  o-tolyl  bromides  form 
thiolpropionic,  thiolbenzoic,  p-  and  o-thioltoluic  acids  on  the  one  hand, 
and  triethyl-  and  triphenyl-carbinols  on  the  other ;  tritolyl  carbinol 
is  not  produced  in  quantity.  p-Thiolloluic  acid,  C6H4Me  •  CO  *  SH, 
crystallises  in  faint  green,  oblique  prisms  melting  at  43 — 44°.  Iodine 
oxidises  it  to  p -tolyl  disulphide ,  which  crystallises  from  alcohol  in  long, 
flat  prisms  melting  at  116°.  o -Thioltoluic  acid  was  only  obtained  as  a 
yellow  oil.  o -Tolyl  disulphide  forms  short,  oblique  prisms  melting 
indistinctly  at  75°.  E.  F.  A. 

isoCinnamic  Acid.  Arthur  Michael  and  W.  W.  Garner  {Ber., 
1903,  36,  900 — 908.  Compare  Abstr.,  1902,  i,  32,  and  Liebermann, 
this  vol.,  i,  255). — The  so-called  isocinnamie  acid  is  not  formed  when 
/3-bromoa^ocinnamic  acid  is  reduced  with  zinc  filings  and  absolute 
alcohol ;  the  presence  of  a  small  amount  of  water  appears  to  be 
necessary.  The  character  of  the  zinc  is  also  an  important  factor  in 
the  reduction,  as  with  certain  specimens,  no  iso-acid  melting  at  36° 
could  be  obtained.  Many  of  the  properties  of  the  iso-acid  can  be 
accounted  for  by  the  assumption  that  it  is  a  mixture  of  one  part  of 
hydrocinnamic  acid  and  two  parts  of  aiiocinnamic  acid  ;  for  example, 
melting  point,  solubilities  of  some  of  its  salts,  and  its  reaction  with 
potassium  permanganate.  The  analytical  data  and  the  almost  com¬ 
plete  transformation  of  the  iso-acid  into  the  alio- acid  by  means  of  the 
aniline  salt  are  not  in  harmony  with  this  assumption. 

The  calcium  salt  contains  2  and  not  3H20.  J.  J.  S. 

Constitution  of  the  Acid  C16H1403  obtained  by  the  Reduction 
of  a-Oxydiphenylbutyrolactone.  Emil  Erlenmeyer,  jun.,  and 
Arbenz  {Ber.,  1903,36,  916 — 919.  Compare  Abstr.,  1898,  i,  668  ; 
1902,  i,  543). — The  acid  C,6H1403  reacts  with  a  chloroform  solution  of 
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bromine  to  yield  a  dibromide,  which  readily  loses  a  molecule  of 
hydrogen  bromide,  yielding  a  brominated  lactone.  Both  compounds, 
when  boiled  with  water  or  alcohol,  yield  a-oxydiphenylbutyrolactone. 

When  the  acid  is  boiled  with  sodium  hydroxide  solution,  it  is 
hydrolysed  to  dibenzyl  and  oxalic  acid. 

These  reactions  can  best  be  explained  by  the  following  constitutional 
formula  for  the  acid  C16H1403,  namely,  CHPhiCPh*CH(OH),C02H. 

J.  J.  S. 

Direct  Migration  of  Hydroxyl  Groups  from  the  a-  to  y- 
Positions.  Emil  Erlenmeyer,  jun.  (Her.,  1903,  36,  919 — 923). — 
The  a- oxylactone,  C19H1803,  obtained  by  suspending  phenyl  pyruvic 
acid  and  cumene  in  concentrated  hydrochloric  acid,  saturating  with 
hydrogen  chloride,  and  leaving  for  5 — 6  days  in  the  summer,  crystal¬ 
lises  from  alcohol  in  large,  colourless  plates  melting  at  186°.  When 
the  reaction  is  carried  out  during  the  winter  months,  it  proceeds 
more  slowly,  and  a  second  modification  of  the  oxylactone  is  obtained  ; 
it  melts  at  198°,  crystallises  in  needles,  and  is  transformed  into  the 
former  compound  by  boiling  with  acetic  acid. 

Reduction  with  sodium  amalgam  gives  rise  to  a  hy  dr  oxylactone 
melting  at  169°.  This  is  not  affected  by  prolonged  boiling  with  hydro¬ 
chloric  acid.  Zinc  dust  and  acetic  acid  transform  the  hydroxylactone 
into  an  unsaturated  lactone,  C19H1802,  melting  at  124°,  together  with 
an  acid,  C3H7,C6H4-C0,CHPh,CH2*C02H}  melting  at  111°.  The 
zinc  cake,  when  treated  as  described  by  Lux  (Abstr.,  1898,  i,  669), 
yields  an  acid,  C3H7-C6H4-CH:CPh-CH(0H)-C02H,  melting  at  136°. 
This  combines  with  bromine,  and  when  the  bromine  derivative  is 
boiled  with  alcohol  the  two  stereoisomeric  lactones  are  re-formed. 
The  a-hydroxy-/J :  y-un^aturated  acid  is  transformed  into  the  un¬ 
saturated  lactone  and  also  into  the  y-ketonic  acid  melting  at  1110 
when  boiled  with  12  per  cent,  hydrochloric  acid.  It  is  shown 
that  the  rationale  of  this  transformation  consists  in  the  direct  removal 
of  the  hydroxyl  group  from  the  a-  to  the  y-position  and  the  shifting  of 
the  double  bond.  J.  J.  S. 

Colloidal  Indigotin.  Richard  Mohlau  and  M.  R.  Zjmmermann 
( Zeit .  Farb.  Text.  Chem.,  1903,  2,  25 — 26). — A  solution  of  colloidal 
indigotin  is  obtained  by  reducing  indigotin  with  an  alkaline  solution 
of  sodium  hyposulphite,  adding  lysalbic  or  protalbic  acid  to  the  solu¬ 
tion,  air  being  excluded,  and,  after  filtration,  oxidising  at  0°  by  means 
of  hydrogen  peroxide ;  the  liquid  so  obtained  can  be  preserved  for 
any  length  of  time,  and  can  be  evaporated  to  dryness  without  the 
indigotin  undergoing  conversion  into  the  hydrosol-form.  Organic 
acids  produce  with  the  solution  a  blue,  flocculent  precipitate,  which 
forms  either  at  once  or  gradually,  according  to  the  concentration ; 
ammonia,  alkalis,  and  their  salts  produce  no  precipitate,  but  alcohol, 
acetone,  or  pyridine  cause  indigotin  to  separate. 

If  other  colloids,  such  as  dextrin,  gelatin,  or  gum,  be  used  in  place 
of  lysalbic  or  protalbic  acids,  only  ordinary  indigotin  is  obtained ;  it 
is,  therefore,  probable  that  in  the  colloidal  form  indigotin  is  combined 
with  the  acids.  W.  A.  D. 
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Some  Derivatives  of  2-Hydroxy-a-naphthoic  Acid.  F. 
Bodroux  ( Compt .  rend.,  1903,  136,  617 — 618). — It  has  already  been 
shown  (this  vol.,  i,  344)  that  by  the  action  of  magnesium  and  then  of 
carbon  dioxide  the  ethers  of  /j-bromophenol  are  converted  into  the 
corresponding  ethers  of  p-hydroxybenzoic  acid.  By  the  same  process, 
the  following  derivatives  of  a-naphthoie  acid  have  been  obtained  in 
a  yield  of  about  20  per  cent. 

%Methoxy-a-naphthoic  acid,  OMe,C10Hf)*CO2H,  crystallises  from 
90  per  cent,  alcohol  in  short  prisms  and  melts  at  176°.  2- Ethoxy- 

a-naphthcic  acid  crystallises  from  dilute  alcohol  in  thin  plates, 
melts  at  142°,  and  decomposes  at  160°.  2-Propyloxy-a-naphthoic 
acid  crystallises  from  alcohol  in  long,  white  needles,  melts  at  79°,  and 
begins  to  decompose  at  145°.  These  three  acids  are  soluble 
in  the  common  organic  solvents  except  light  petroleum.  When 
heated  with  a  concentrated  aqueous  solution  of  hydrobromic  acid, 
carbon  dioxide  is  evolved  and  the  ether  of  /3-naphthol  which  is  pro¬ 
duced  is  then  hydrolysed,  J.  McC. 

Transformation  of  Leevulic  Acid  into  Derivatives  of  cyclo- 
Pentadiene.  Paul  Duden  and  B.  Freydag  ( Ber .,  1903,  36, 
944 — 952). — \-Carboxy-i-methylcyc\opentadiene-2-propionic  acid, 


obtained  by  condensing  2  mols.  of  ethyl  lsevulate  with  sodium  ethoxide 
in  absolute  alcoholic  solution  and  hydrolysing  the  monoethyl  ester 
thus  formed  by  boiling  it  with  a  solution  of  sodium  hydroxide  (1 :  6) 
for  5 — 10  minutes,  crystallises  from  methyl  alcohol  or  glacial  acetic 
acid  in  small,  crossed  prisms  and  melts  at  218°;  its  alkali  salts  are 
easily  soluble  in  water,  and  the  barium  salt  forms  a  slightly  yellow, 
crystalline  mass.  The  monoethyl  ester,  012H;|604,  which  is  the  original 
product  of  the  sodium  ethoxide  condensation  described  above,  crystal¬ 
lises  from  light  petroleum  in  long  needles,  melts  at  103 — 104°,  and  is 
easily  hydrolysed  by  aqueous  alkali  ;  the  dimethyl  ester,  C12H1604,  pre¬ 
pared  from  the  acid  by  means  of  phosphorus  pentachloride  and  methyl 
alcohol,  is  a  viscid,  colourless  oil,  which  boils  at  290°  under  the  ordin¬ 
ary  and  at  185°  under  20  mm.  pressure.  On  adding  bromine  (2 
atoms)  to  a  chloroform  solution  of  the  dimethyl  ester,  a  dibromide  is 
formed  which  immediately  loses  hydrogen  bromide,  giving  a  monobromo- 
derivative  crystallising  from  light  petroleum  in  long  needles  and 
melting  at  67°. 

When  the  acid  melting  at  218°  is  heated  in  a  vacuum  at  220°,  it 
loses  carbon  dioxide  and  is  converted  into  ^-methylcycXopentadiene-^l- 
propionic  acid,  C9H1202,  which  crystallises  from  light  petroleum  in 
long,  felted  needles  and  melts  at  64 — 65°.  If  the  decomposition  of 
the  acid  is  carried  out  under  atmospheric  pressure  at  220°,  preferably 
in  a  stream  of  hydrogen,  2  mols.  of  carbon  dioxide  are  lost,  and 
A-methyl-2-ethylcyc\opentadiene  formed  ;  it  boils  at  135°  and  is 
thereby  slightly  polymerised  to  an  oil  boiling  at  about  260°. 

1-CarboxyA- methylfu lvene-2 -propi onic  acid, 

C02H-OHs-CHi!-C<^.t)?H)>o:CH3, 
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obtained  by  condensing  1  -car boxy- 4-methylcycfopentadiene  2-propionic 
acid  with  aqueous  formaldehyde,  crystallises  from  methyl  alcohol  in 
thick,  yellow  plates  and  melts  and  decomposes  at  187°;  l-carboxy-6- 
2ihe7iyl-i-methyl/ulvene-2-propionic  acid, 

002H-CH2-CHs'C<°g;:^>>C:CHPb, 

obtained  similarly  by  using  benzaldehyde,  crystallises  from  methyl 
alcohol  in  red  needles  and  decomposes  at  203°. 

The  foregoing  facts  are  best  in  accord  with  the  formula  given 
above  for  the  acid  melting  at  218°,  but  the  constitution 

#CMe*CH0 


C02H*CHyC<_ 


2>OC02H 


-CMe 

is  also  possible  ;  that  the  acid  contains  a  methylene  group  and  is  not  a 
A1  ‘  4-dihydro-2  :  5-dimethylterephthalic  acid  is  shown  by  its  easily 
losing  carbon  dioxide  when  heated,  by  its  combining  with  formalde¬ 
hyde  and  benzaldehyde,  and  by  its  yielding  dyes  with  diazonium  salts  ; 
moreover,  it  cannot  be  oxidised  to  2:  5-dimethylterephthalic  acid. 

W.  A.  D. 


Tautomerism,  especially  in  the  Semicyclic  1 : 3-Diketone  of 
the  Pentamethylene  Series.  Hans  Stobbe  [and,  in  part,  Arthur 
Werdermann]  ( Annalen ,  1903,  326,  347 — 370). — Just  as  ethyl  suc¬ 
cinate  condenses  with  a/Junsaturated  ketones  (Abstr.,  1901,  i,  147), 
so  does  benzylideneacetophenone  give,  with  ethyl  succinate,  y-phenyl- 
y-phenacylglutaric  acid.  When  an  ethereal  solution  of  the  methyl 
ester  of  this  acid  is  treated  with  solid  sodium  methoxide,  a  ring  is 
formed  with  elimination  of  methyl  alcohol,  methyl  2-benzoyl-^ -phenyl- 

CHBz-CHPln 


cyclo pentanone-  i-carboxylate,  ^ 


-CH, 


^>CH’C02Me,  being  pro¬ 


duced  ;  the  ester  melts  at  115 — -116°,  and,  when  treated  with  alkalis 
or  acids,  undergoes  a  cleavage  of  the  ring,  phenylphenacyl  glutaric  acid 
being  re-formed  ;  under  no  circumstances  is  a  eyefopentanone  deriva¬ 
tive  produced,  a  behaviour  analogous  with  that  of  other  semicyclic 
1  :3-diketones  (compare  von  Baeyer,  Abstr.,  1896,  i,  245  \  and  Leser, 
Abstr.,  1902,  i,  261). 

The  solid  ester,  from  whitever  solvent  it  has  separated,  is  always  a 
true  diketone,  as  it  shows  no  anomalous  absorption  of  rapid  electrical 
vibrations,  has  no  acid  properties,  and  when  dissolved  in  a  cold  solvent 
gives  no  immediate  coloration  with  ferric  chloride.  The  change  of 
the  ketonic  to  the  enolic  form  in  solution  has  been  very  carefully 
followed.  For  this  purpose,  the  depth  of  the  tint  given  on  addition  of 
ferric  chloride  to  solutions  of  definite  and,  therefore,  comparable  con¬ 
centration  is  taken  as  the  estimate  of  the  extent  of  the  change. 
Seven  different  shades  are  distinguished,  varying  from  yellowish-brown 
to  dark  violet,  and  denoted  by  numbers.  By  this  means,  the  influence 
of  (1)  the  presence  of  various  electrolytes,  (2)  the  temperature,  (3) 
the  solvent,  on  the  isomeric  change  has  been  studied.  After  pre¬ 
liminary  experiments  had  shown  that,  firstly,  after  the  addition  of 
ferric  chloride  to  a  freshly  prepared  dilute  alcoholic  solution  of  the 
diketone,  the  coloration  reached  a  maximum  in  eight  hours,  and, 
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secondly,  that  in  the  absence  of  ferric  chloride  the  maximum  depth 
of  tint  was  not  attained  until  after  96  hours,  the  effect  of  the  addition 
of  three  drops  of  an  A/ 10  solution  of  hydrochloric  acid,  potassium 
chloride,  acetic  acid,  or  sodium  acetate  on  the  transformation  of  a 
0'1  per  cent,  alcoholic  solution  of  the  diketone  was  investigated.  The 
two  former  substances  were  entirely  without  effect,  but  the  two  latter 
effected  a  rapid  change,  the  maximum  tint  being  reached  in  three 
hours.  This  result  offers  a  marked  contrast  to  Wislicenus’  observ¬ 
ations  (Abstr.,  1900,  i,  37) ;  he  found  that  dibenzoylmethane  changed 
very  rapidly  into  a-hydroxybenzylideneacetophenone  under  the  influ¬ 
ence  of  hydrogen  chloride,  but  was  not  affected  by  acetic  acid. 

The  experiments  just  quoted  were  carried  out  at  the  ordinary 
temperature  ;  at  a  higher  temperature,  the  change  was  nearly  instan¬ 
taneous.  A  series  of  experiments  carried  out  at  0°  in  the  presence  of 
the  same  four  reagents  showed  that  the  change  was  only  complete  in 
the  presence  of  sodium  acetate  after  three  days,  whereas  in  the  pre¬ 
sence  of  hydrochloric  acid  the  maximum  tint  was  only  given  after 
10  days.  At  the  temperature  of  a  boiling  mixture  of  ether  and  carbon 
dioxide,  no  change  of  the  ketonic  into  the  enolic  form  was  observed. 

The  influence  of  the  solvent  has  been  investigated  by  Wislicenus’s 
(Abstr.,  1900,  i,  9)  method,  using  the  four  solvents,  alcohol,  ether, 
benzene,  and  chloroform.  The  isomeric  change  takes  place  most 
rapidly  in  alcoholic  solution,  being  nearly  complete  in  24  hours,  less 
rapidly  in  ether  when  the  tint  had  only  attained  the  fourth  shade  in 
24  hours,  and  still  less  rapidly  in  benzene  ;  in  chloroform,  no  change 
occurred  in  48  hours.  These  results  are  in  accordance  with  those  of 
previous  observers ;  water,  alcohol,  and  ether  act  as  catalytic  accelera¬ 
tors  of  isomeric  change,  whilst  benzene  and  chloroform  preserve  the 
existing  state.  A  list  is  given  of  those  substances  the  ketonic  forms 
of  which  change  into  the  enolic  forms  when  in  solution  in  the  first 
class  of  solvents,  and  also  of  those  substances  in  which  the  enolic  is 
the  labile  form.  Attention  is  drawn  to  the  two  substances  which 
show  an  exceptional  behaviour,  namely,  ethyl  y-diacetylsuccinate,  the 
ketonic  form  of  which  rapidly  changes  into  the  enolic  form  in  all 
solvents,  and  y-angelicalactone,  which  at  the  ordinary  temperature  is 
stable  in  all  solvents. 

Alkalis  rapidly  effect  the  isomeric  change  of  the  ketonic  into  the 
enolic  form,  which  dissolves  with  a  yellow  coloration  ;  after  a  short 
time,  the  yellow  colour  disappears  owing  to  the  conversion  of  the 
diketone  into  a  salt  of  phenylphenacylglutaric  acid ;  the  sodium 
salt,  C19H1605Na2,  of  this  acid  crystallises  in  anhydrous  slender 
needles.  So  readily  does  this  fission  of  the  ring  take  place  that  all 
attempts,  such  as  treatment  of  an  ethereal  solution  of  the  diketone 
with  alcoholic  sodium  methoxide,  did  not  yield  the  sodium  derivative 
of  the  keto-enolic  form  ;  this  method  gave,  besides  the  glutaric  acid 
(m.  p.  175 — 177°),  methyl  y-phenyl-y-phenacylglutarate, 

CH  Bz  •  CH  Ph  •  CH(C02Me)  •  CH2  •  C02Me, 
melting  at  75 — 77°.  The  copper  salt  of  the  keto-enolic  form, 

(C20HllrO4)2Cu,  slowly  sepai  ates  when  alcoholic  copper  acetate  is  added 
to  a  dilute  alcoholic  solution  of  the  diketone ;  as  the  copper  salt  is 
completely  insoluble  in  alcohol,  the  diketone  is  in  time  entirely  pre- 
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cipitated  from  its  alcoholic  solution  by  this  means.  The  formation  of 
this  copper  salt  from  the  ketonic  form  is  explained  by  the  observation 
above  recorded,  that  the  ketonic  changes  into  the  enolic  form  in 
alcoholic  solution,  especially  rapidly  in  the  presence  of  acetates.  Many 
other  ketonic  forms  behave  in  a  similar  manner,  whilst  others  have 
not  this  property. 

Attempts  to  isolate  the  keto-enolic  form  fx'om  its  solutions  by 
the  action  of  sulphuric  acid,  or  by  the  action  of  heat  (melting),  or 
from  its  salts,  lead  only  to  the  production  of  a  pasty  mass  which  at 
first  gave  a  coloration  with  ferric  chloride,  but  after  a  short  time 
solidified  to  crystals  of  the  pure  ketonic  form.  K.  J.  P.  0. 


Derivatives  of  1 ;  3-Diketones  containing  Nitrogen.  Hans 
Stobbe  and  Arthur  Werdermann  (Annalen,  1903,  326,  371 — 379. 
Compare  preceding  abstract). — Under  all  conditions,  methyl  2-benzoyl- 
3-phenylc?/cfopentanone-4-carboxylate  yields  only  a  mono-oxime,  which 
crystallises  in  colourless  needles  melting  at  184 — 185°  and  has  feebly 
acid  properties,  dissolving  slowly  in  cold  aqueous  sodium  hydroxide 
and  forming  yellowish-green  solutions  of  salts  when  treated  with 
alcoholic  solutions  of  bases.  If  ferric  chloride  is  added  to  an  alcoholic 
solution  of  the  oxime,  a  pale  green  colour  develops  after  a  few  seconds, 
which  in  a  short  time  deepens  to  a  dark  green ;  when,  however,  ferric 
chloride  is  added  to  a  solution  of  a  yellowish-green  salt  of  the  oxime, 
a  cherry-red  coloration  immediately  appears.  This  red  colour  is 
obtained  when  alkali  is  added  to  the  dark  green  solution  just  men¬ 
tioned  ;  further,  the  cherry-red  colour  is  changed  into  dark  green  by 
adding  acid ;  the  green  iron  salt  exists  in  acid  and  the  red  iron  salt 
in  alkaline  solution.  Two  differently  coloured  iron  salts  have  been 
observed  in  the  case  of  substances  with  an  analogous  constitution. 
Attention  is  drawn  to  the  fact  that  the  tendency  of  1  :  3-diketones  to 
form  mono-oximes  or  di-oximes  bears  no  relation  to  the  constitution 
of  the  substance  taken  as  a  whole,  but  depends  mainly  on  the  con¬ 
ditions  of  experiment. 

The  semicarbazone  of  this  diketone  (m.  p.  232°  ;  Abstr.,  1901,  i,  147) 
gives  reactions  with  ferric  chloride  similar  to  those  observed  in  the 
case  of  the  oxime ;  the  alcoholic  solution  of  the  semicarbazone  becomes 
yellow  when  it  is  made  alkaline,  and  develops,  on  addition  of  ferric 
chloride,  at  first  a  pale  green  and  then  a  dark  or  a  bluish-green  color¬ 
ation.  Whether  the  semicar bazide  attacks  the  carbonyl  group  in  the 
pentane  ring  or  the  carbonyl  group  which  forms  part  of  the  benzoyl 
group  could  not  be  decided.  When  boiled  with  excess  of  30  per  cent, 
sulphuric  acid,  fission  of  the  ring  follows,  with  the  formation  of 
y-phenyl-y-phenacylglutaric  acid  (m.  p.  175°).  On  boiling  with  con¬ 
centrated  alcoholic  sodium  hydroxide,  the  semicarbazone  is  merely 


hydrolysed,  the  add, 


NH2-CO-N2H:CPh-CH-  CHPh 
CO - CET, 


>CH*C02H, being 


formed;  this  acid,  in  which  the  position  of  the  semicarbazone  residue 
is  uncertain,  melts  and  decomposes  at  236 — 237°;  its  sodium  salt  is 
sparingly  soluble,  and  its  silver  salt,  C20H18O4N3 Ag,  very  sensitive  to 

light. 
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The  phenylpyr azole  of  methyl  2-benzoyl-3-phenylcyc?opentanone- 

,  ,  ,  t  .CPh-OCHPh.  rtTr 

4-carboxylate,  :N<Nph.[j _ CH  >CH*C02Me  or 


NPh< 


CPhlOCHPh 
■N— C — CH, 


>CH*CO?Me, 


is  prepared  by  the  action  of  phenylhydrazine  on  the  cold  alcoholic 
solution  of  the  diketone,  and  crystallises  in  needles  melting  at 
149 — 150°,  which  very  readily  decompose  when  kept  moist,  give 
Knorr’s  pyrazoline  reaction  (Abstr.,  1893,  i,  229),  and  no  coloration 
with  ferric  chloride  and  concentrated  sulphuric  acid.  The  formation 
of  the  pyrazole  contrasts  with  the  production  of  phenylhydrazides  alone 
from  cyclic  /3-ketonic  esters  of  the  pentamethylene  series  (Abstr., 
1901,  i,  539).  K.  J.  P.  0. 


Amino-derivatives  of  Phthalic  Acid.  Arnaldo  Piutti  and  G. 
Abatti  ( Ber .,  1903,  36,  996 — 1007). — The  amino-derivatives  of 
phthalic  acid  are  only  obtained  crystalline  in  the  carbonyl  form, 
C02H,R/,,C0,NH,C6H4E,',  although  the  iron  chloride  reaction  shows 
that  the  tautomeric  enolic  form  is  also  present  in  solution.  They 
decompose  very  easily,  forming  the  corresponding  imides. 

The  imides  are  obtained  either  as  colourless  or  yellow  substances, 
melting  closely  together  and  changing  one  into  the  other  very  easily, 
even  in  neutral  solvents.  They  are  believed  to  be  dimorphous. 

p -Methoxyphenylphthalimide  forms  colourless,  rhombic  crystals 
[a  :  b  :  c  —  P0096  : 1  : 1  '0464],  becoming  yellow  at  140 — 145°,  again 
colourless  at  about  155°,  and  melting  at  162°.  The  yellow  form 
becomes  colourless  at  158'5°  and  melts  at  161  -5°. 

p - Methoxyphenylhydroph thalirnide  forms  a  white  modification,  which, 
when  slowly  heated,  becomes  yellow  at  75 — 80°  and  melts  at  108°  ;  when 
heated  quickly,  it  melts  at  95°.  The  yellow  modification  melts  at  108° 
and  crystallises  in  monoclinic  rhombs  [a  :  b  :  c  =  1  ’3347  : 1  : 1 16596  ; 
/?  =  87°49']. 

Of  the  other  substances  prepared,  the  following  are  new.  -p-Methoxy- 
phenylphthalamic  acid,  C15H1304N,  melts  at  180 — 185°  j  the  correspond¬ 
ing  e£/ioau/-compound  melts  at  160 — 165°.  Phenyl-\l-hydrophfAalamic 
acid,  C14H]503H,  melts  at  155°.  p-Hydroxyphenyl-^-hydrophthaiamic 
acid  melts  at  170 — 175c;  the  corresponding  methoxy-  and  ethoxy- com¬ 
pounds  melt  at  150 — 155°  and  at  about  145°  respectively.  E.  F.  A. 


Condensation  Products  of  A1 : 4-Dihydroterephthalic  Acid. 
Johannes  Thiele  and  Oscar  Giese  (Ber.,  1903,  36,  842 — 845). — The 
readiness  with  which  c?/c£opentadieue,  indette,  and  fluorene  condense 
with  aldehydes  and  ethyl  oxalate  in  the  presence  of  sodium  ethoxide 
(Marckwald,  Abstr.,  1895,  i,  535  ;  Wislicenus,  Abstr.,  1900,  i,  349  ; 
and  Thiele,  Abstr.,  1900,  i,  298,  347 ;  1901,  i,  76)  depends  on  the 

CJ*Q 

presence  of  the  five-membered  ring,  CH2<T  X,  as  neither  tropilidene 


(Abstr.,  1902,  i,  145),  dihydronaphthalene,  diphenylmethane,  nor 
similar  substances  are  able  to  condense  in  such  a  manner.  On  the 
other  hand,  methyl  Ali4  dihydroterephthalate,  which  has  this  grouping, 
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condenses  readily  with  aldehydes  and  ethyl  oxalate,  just  as  do  ethyl 
glutaconate  and  ethyl  crotonate. 

Phthalidedicarboxylic  acid,  ,  is  prepared  by  adding  a 


-CH*G02H 


solution  of  ethyl  oxalate  and  sodium  ethoxide  in  absolute  alcohol  to 
methyl  dihydroterephthalate  suspended  in  alcohol ;  after  a  short  time, 
the  ester  is  hydrolysed  with  potassium  hydroxide,  the  unchanged 
terephthalic  acid  precipitated  by  acid  after  adding  water,  and  then  the 
lactonic  acid  extracted  by  ethyl  acetate  ;  it  forms  crystals  which  lose 
carbon  dioxide  at  240°,  passing  into  the  lactone  of  w-hydroxymethyl- 

terephthalic  acid,  C02H,0(3H3<^^^^>0,  which  melts  at  283 — 284°. 

Anisylterephthalic  acid,  0Me*C6H4*CH2*C6H3(C02H)2,  is  prepared  in 
a  similar  manner  from  methyl  dihydroterephthalate  and  anisaldehyde 
in  the  presence  of  sodium  methoxide  in  methyl  alcoholic  solution ;  it 
crystallises  in  colourless  needles  melting  at  265 — 266°. 

K.  J.  P.  0. 


Preparation  of  Nitrosobenzaldehyde.  Frederick  J.  Alway 
( Ber .,  1903,  30,  793 — 794). — Three  compounds  are  produced  when 
jo-nitrobenzaldehyde  is  reduced  with  zinc  dust  and  acetic  acid :  (i) 
the  Wjp-formylphenyl  ether  of  p-nitrobenzaldoxime, 

NO,CtH,CH<LA.CHOj 

(ii)  a  red,  insoluble  compound,  which  is  apparently  the  corresponding 
azoxy-compound,  N2O^C6H4*CH<C^>c,  ^  >  (“0  a  yellow  sub¬ 

stance  of  unknown  constitution  which  seems  to  be  a  condensation 
product  of  jp-hydroxylaminobenzaldehyde.  The  same  substances  are 
produced  by  the  electrolytic  reduction  of  p-nitrobenzaldehyde  dissolved 
in  concentrated  sulphuric  acid.  The  proportions  in  which  the  three 
compounds  are  produced  depends  on  the  conditions,  but  all  three  are 
oxidised  by  chromic  acid  to  nitrosobenzaldehyde.  T.  M.  L. 

Action  of  Sodium  Hydroxide  on  Nitrobenzaldehyde.  Richard 
Seligman  (Ber.,  1903,  30,  818 — 819). — o-,  m-,  and  ^-Nitrobenzalde- 
hydes  dissolve  without  decomposition  in  dilute  aqueous  sodium 
hydroxide,  yielding  solutions  which  are  nearly  colourless.  When 
kept,  or  when  stronger  alkali  is  employed,  decomposition  into  the  acid 
and  alcohol  occurs.  T.  M.  L. 


sym-Trinitrobenzaldehyde.  Franz  Sachs  and  Willibald  Everdino 
(Ber.,  1903,  30,  959—962.  Compare  Abstr.,  1902,  i,  377,  682).— 
2:4:  6  -Trinitrobenzaldehyde  dimethylaminoanil, 

o.h2(No2)3-ch:n-o6h4-nM62) 

prepared  by  the  interaction  of  2:4: 6-trmitrotoluene  and  nitroso- 
dimethylaniline,  dissolved  in  acetone  in  presence  of  sodium  carbonate, 
crystallises  in  black,  rhombic  plates  exhibiting  a  bronze-green  reflex 
and  appearing  ruby -red  in  transmitted  light,  is  sparingly  soluble  in  most 
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solvents,  forming  reddish-violet  solutions,  but  dissolves  in  ethylic 
benzoate  forming  a  deep  blood-red  liquid. 

2:4:  Q-Trinilrobenzaldehydephenylhydrazone  crystallises  in  reddish- 
brown  needles  melting  at  202°.  The  phenylbenzylhydrazone  melts  at 
161°.  The  ip-nitrophenylhydrazone  crystallises  from  acetone  in  bright  red 
needles  melting  at  247°.  The  anil  forms  yellowish-red  needles  melt¬ 
ing  at  162°.  The  oxime  melts  at  158°.  Ammonium  sulphide  reduces 
the  aldehyde  to  dinilroaminobenzaldoxime  melting  at  243°.  When  a 
solution  of  the  aldehyde  in  benzene  is  exposed  to  sunlight,  a  brownish- 
yellow  precipitate  is  formed,  which  the  author  believes  to  be  a 
compound  of  benzene  with  4  :  6-dinitro-2-nitrosobenzoic  acid. 

E.  F.  A. 


Intermolecular  Transpositions  in  the  Synthesis  of  Aromatic 
Aldehydes  by  Gattermann’s  Method.  Derivatives  of  jt>-Di- 
methylbenzaldehyde.  Luior  Francesconi  and  C.  M.  Mundici 
( Gazzetta ,  1902,  32,  ii,  467 — 494). — The  compound  described  by 
Harding  and  Cohen  (Abstr.,  1901,  i,  725)  as  2 :  5-dimethylbenz- 
aldehyde  is,  in  reality,  2  :  4-dimethylbenzaldehyde  ;  the  corresponding 
oxime  melting  at  83 -5 — 84°  and  the  acid  melting  at  124 — 125c  have 
also  the  two  methyl  groups  in  the  ?n-position.  Hence,  in  the  prepara¬ 
tion  of  an  aldehyde  from  ^-toluene  by  Gattermann’s  reaction,  one  of 
the  methyl  groups  becomes  displaced  from  the.  para-  to  the  meta¬ 
position  with  respect  to  the  other,  and  the  aldehyde  group  enters  in 
the  vacant  place. 

2 : 5-Dimethylbenzaldehyde  was  prepared  by  Bouveault  (Abstr., 
1897,  i,  530;  and  1898,  i,  585).  It  forms  two  oximes:  (1)  the  anti- 


oxime, 


C6H3Me2-CH 
OH-N  ’ 


prepared  by  gradually  adding  a  concentrated 


solution  of  hydroxylamine  hydrochloride  to  a  mixture  of  the  aldehyde 
with  excess  of  sodium  hydroxide  solution,  crystallises  from  light 
petroleum  in  either  thin  plates  or  prisms,  melts  at  62'5 — 63  5° 
and  dissolves  in  the  ordinary  organic  solvents  ;  the  sodium  derivative 
is  gelatinous  and  soluble  in  water.  This  oxime  reacts  with  amyl 
nitrite  yielding  azodimethylbenzenyl  peroxide, 

0fiH8Me2-CH:N'0-0-N:CH-C6H8Me2, 
which  separates  in  small  crystals  melting  and  decomposing  at  97 — 98°  ; 
it  dissolves  readily  in  chloroform  and  slightly  in  ether.  (2)  The  syn- 


oxime, 


C6H3Me2*  C  *H 


.y.  qjj,  obtained  by  the  action  of  dry  hydrogen  chloride 


on  the  arttft-oxime  in  ethereal  solution,  crystallises  from  a  mixture 
of  ether  and  light  petroleum  in  long,  shining  needles,  melts  at 
133°  and  is  moderately  soluble  in  chloroform  or  benzene;  when 
distilled  under  reduced  pressure,  it  is  converted  into  the  awfo’-compound. 
The  anii-oxime,  when  treated  with  acetic  anhydride,  yields  the  corre¬ 
sponding  acetyl  derivative,  which  is  gradually  decomposed  by  water 
with  the  evolution  of  an  odour  of  carbylamine.  The  sy/i-oxime, 
however,  does  not  yield  an  acetyl  compound,  but  ip-dimethylbenzonitrile 
[Me2 :  ON  =  1:4:3],  which  is  also  obtained  by  the  fractional  distil¬ 
lation,  under  reduced  pressure,  of  the  acetyl  compound  of  the  anti - 
oxime  ;  the  nitrile  forms  a  white,  crystalline  mass  melting  at  13 — 14-5°. 
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p -Dimethylbenzyl  acetate  [Me2  :  CH2*OAc=  1  :  4  :  3]  is  obtained, 
together  with  a  crystalline  compound  melting  at  151 — 153°,  when 
2  : 5-dimethylbenzaldehyde  is  heated  with  concentrated  acetic  acid, 
zinc  dust,  and  a  few  drops  of  copper  chloride  solution,  and  forms  a 
colourless  liquid  boiling  at  242 — 243°.  When  treated  with  alcoholic 
potassium  hydroxide  solution,  it  yields  : 

2  :  5 -Dimethylbenzyl  alcohol ,  a  colourless  liquid  boiling  at  232 — 234°; 
this  alcohol  is  also  obtained  when  the  aldehyde  is  treated  with  either 
sodium  amalgam  and  water  or  aqueous  potassium  hydroxide. 

The  application  to  p  xylene  of  Gattermann’s  method  for  the 
synthesis  of  aldehydes  is  also  described.  T.  H.  P. 

Reduction  Product  of  the  Polymeride  of  Diacetyl.  II. 
Otto  Diels  and  Hans  Jost  ( Ber .,  1903,  36,  954 — 957.  Compare 
Abstr.,  1902,  i,  744). — The  ketone,  CgH140,  obtained  by  the  reduction 
of  termolecular  diacetyl  with  sodium  amalgam,  and  purified  by  means 
of  its  bisulphite  compound,  boils  at  169 — 170°  under  769  mm. 
pressure,  has  a  sp.  gr.  0’8943  at  14°,  0‘8899  at  22°,  nD  P43587  at  22°, 
and  a  mol.  refraction  37'05  (calc.,  37’01);  its  p -nilrophenylhydrazone 
Ci4Hi0O2N3,  forms  yellow  crystals  and  melts  at  168°.  The  ketone  is 
probably  a  dimethylcycfokexanone  or  a  trimethylcycZopentanone. 

W.  A.  D. 

Ketonic  Bases.  Ernst  Schmidt  {Arch.  Phartn.,  1903,  241, 
116 — 121.  Compare  Abstr.,  1899,  i,  4). — The  compounds  obtained 
by  the  action  of  phosphorus  pentachloride  on  the  oximes  of  phenacyl- 
trimethyl  ammonium  chloride  (Abstr.,  1898,  i,  247)  and  pyridine- 
phenacyl  (pyridineacetophenone)  chloride  (Abstr.,  1900,  i,  688), 
NR"'Cl-CH2-CPh:iSrOH  [R'"  =  Me3  or  C5H6],  are  identical  with  the 
products  obtained  by  adding  trimetkylamine  or  pyridine  respectively 
to  bromoacetoanilide  and  exchanging  the  bromine  for  chlorine  (this 
vol.,  i,  410).  Consequently  they  must  have  the  constitution 
NIT"Cl*CH2,CO*NHPh,  and  their  formation  from  the  oximes  is  a 
normal  Beckmann  transformation. 

The  substance  obtained  by  the  action  of  phosphorus  pentachloride 
on  isoquinolinephenacyloxime  chloride  (this  vol.,  i,  365)  really  has 
the  constitution  CgHyNCl’CHo’CCh’NHPh,  for  it  can  be  made  by 
heating  tsoquinolinechloroacetoanilide  {loc.  cit.)  with  phosphorus  penta¬ 
chloride  in  the  presence  of  phosphorus  oxychloride.  C.  F.  B. 

Action  of  Aromatic  Amines  on  1 : 5-Dinitroanthraquinone. 
Felix  Kaueler  {Zeit.  Farb.  Text.  Chem.,  1903,  2,  69 — 71). — When 
1  : 5-dinitroanthraquinone  is  heated  with  an  excess  of  an  aromatic 
base  of  the  type  NH2R,  both  nitro-groups  are  replaced  by  the  radicle 
NHR ;  the  nitious  acid  initially  formed  then  decomposes  an 
equivalent  quantity  of  base,  as  is  shown  by  the  theoretical  quantity 
of  nitrogen  being  evolved. 

1  :  5-Dianilinoanthraquinone,  NHPh*C6H3I(CO)2ICeH3,NHPh, 

prepared  by  heating  the  constituents  at  the  boiling  point  of  aniline, 
crystallises  from  amyl  alcohol  as  a  brownish-red  mass,  sinters  at  180°, 
and  melts  at  190°.  1  :5-Di-p-toluidinoanthraquinone,  prepared  fiom 

i  i  2 
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j9-tolaidine,  separates  from  alcohol  on  dilution  with  water  in  small, 
reddish-violet  crystals  and  melts  and  decomposes  at  200 — 210°. 
1  :  5-Di-^-hydroxyanilinoanthraquinone ,  prepared  by  using  ^-amino- 
phenol,  was  not  obtained  pure.  1  : 5-Di-p-nitroanilinoanthraquinone, 
formed  on  heating  1  ;  5-nitroanthraquinone  with  p-nitroaniline  at 
250°,  crystallises  indefinitely  from  nitrobenzene  and  does  not  melt 
sharply.  W.  A.  D. 


Methylbromocamphor,  Bromomethylcamphor,  and  Methyl- 
enecamphor.  Jules  Minguin  ( Compt .  rend.,  1903,  136,  751 — 753). 
— By  the  action  of  alcoholic  potassium  hydroxide  on  benzylbromo- 
camphor,  a  benzylidenecamphor  is  obtained,  identical  with  that  pre¬ 
pared  by  the  interaction  of  sodium  camphor  and  benzaldehyde  (this 
vol.,  i,  267).  Using  a  similar  reaction,  other  methylenecamphors  can 
be  prepared. 

Methylbromocamphor,  C8H14<^  ■  t  prepared  by  the  action  of 


bromine  on  methylcamphor  in  solution  in  carbon  disulphide,  crystal¬ 
lises  in  orthorhombic  prisms  [a  :  b  \  c  =  0‘76042  : 1  :  0-4921  ;  =  105°30'], 

melts  at  61°,  and  has  [a]D  +  176‘8°  in  alcoholic  solution;  it  is 
reduced  by  zinc  dust  and  alcohol  to  methylcamphor.  When  boiled 
with  alcoholic  potassium  hydroxide,  hydrogen  bromide  is  eliminated, 


and  methylenecamphor, 


c8h14< 


c:ch 

CO 


2 


is 


formed  ; 


this  melts  at 


30 — 35°,  boils  at  218°,  and  has  [a]D  -f-127'50;  it  yields  a  viscous 
oxime  and  is  oxidised  by  permanganate  to  camphoric  acid.  With 
hydrogen  bromide,  it  forms  an  additive  product  which  is  bromomethyl¬ 


camphor, 


c8h14< 


CH-CH„Br 

i  2 

CO 


analogous  to  bromobenzylcamphor  ( loc , 


cit.) ;  it  crystallises  in  orthorhombic  prisms 

[a:b  :c  =  0*76042  :  1  :  0  73996  ;  0=  1 05°30'], 
melts  at  65°,  and  has  [a]D  +  ISOh0  in  alcoholic  solution  •  by  zinc  dust 
and  alcohol,  it  is  reduced  to  methylcamphor.  K.  J.  P.  O. 


Thio-derivatives  of  Camphor.  Henri  Wuyts  (Ber.,  1903,  36, 
863 — 870). — Just  as  acetophenone  and  benzophenone,  when  treated 
with  alcoholic  ammonium  sulphide,  are  converted  into  disulphides, 
S2(CHMePh)2  (Engler,  Abstr.,  1879,  61  ;  Baumann  and  Fromm,  Abstr., 
1895,  i,  363),  so  does  camphor  react  with  ammonium  sulphide  very 
slowly  at  the  ordinary  temperature,  although  more  rapidly  when 
heated  under  pressure  with  solid  ammonium  sulphide  at  150°  (compare 
Schlebusch,  Ber.,  1870,3,  591).  A  mixtuxe  of  disulphide,  S2(C10H1.7)2, 
and  a  trisulphide ,  S3(C10Hl7)2,  were  obtained  by  heating  camphor  with 
solid  ammonium  sulphide  and  a  little  alcohol  under  pressure  slowly  up 
to  100°  and  then  still  more  slowly  to  150°  ;  all  attempts  at  separation 
of  these  sulphides  by  recrystallisation  failed ;  fractions  were  obtained 
melting  from  127 — 132°  to  183 — 185°,  and  having  a  mol.  weight 
307 — 325  in  benzene  and  355 — 356  in  naphthalene  ;  a  preparation, 
which  crystallised  in  colourless,  feathery  needles  melting  at  128 — 134°, 
had[a]D  +  60°6' at  15°,  When  distilled  under  the  ordinary  pressure,  the 
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originally  pale  yellow  liquid  becomes  red  at  250°,  and  a  red  substance 
rapidly  distils  at  280 — 285°;  distilled  under  100  mm.  pressure,  the 
same  red  material  is  obtained,  but  under  15  mm.  pressure  bornyl 
disulphide ,  S2(C10Hl7)2,  passes  over  first  and  melts  at  175 — -176°. 

The  red  material  is  a  mixture  of  thiocamphor  and  thioborneol ;  these 
are  separated  by  adding  to  the  alcoholic  solution  of  the  mixture  an 
alcoholic  solution  of  lead  acetate,  when  the  lead  mercaptide  is  precipi¬ 
tated,  leaving  the  thiocamphor  in  solution.  Roughly,  each  compound 
is  present  to  the  amount  of  50  per  cent,  of  the  mixture.  Thiocamphor, 

cu 

C8Hi4<^  t  ^  2 ,  forms  salmon-red  crystals  from  alcohol,  melting  at 

118 — 119°,  boiling  at  104°  under  15  mm.  and  at  228 — 230°  under 
761  mm.  pressure,  and  having  [a]u  -  41°42'  at  15°  in  a  3'64  per  cent, 
solution  in  ethyl  acetate  ;  its  odour  is  not  unpleasant ;  freely  exposed 
to  the  air,  it  is  rapidly  oxidised,  becoming  colourless.  When  treated 
withphenylhydrazine,  itis  nearlyquantitatively converted  into  camphor- 
phenylbydrazone  with  evolution  of  hydrogen  sulphide ;  under  the 
action  of  hydroxylamine  hydrochloride  in  the  presence  of  sodium 
hydroxide,  camphoroxime  is  formed  (m.  p.  117 — 118°). 

Thiolbomeol,  C10Hl7*SH,  can  be  prepared  from  the  lead  mercaptide, 
obtained  in  the  manner  just  mentioned,  by  treating  a  suspension  of 
the  latter  in  ether  with  acetic  acid,  or  by  reducing  the  mixed  camphor 
sulphides,  described  above,  by  zinc  dust  and  dilute  hydrochloric  acid, 
when  bornyl  disulphide  is  formed  together  with  the  thiolbomeol ;  this 
compound  forms  crystals  melting  at  61 — 62°,  boils  at  98°  under 
15  mm.  and  at  224 — 225°  under  760  mm.  pressure,  and  has 
[a]D  -f21°5'  at  15°  in  a  3  64  per  cent,  solution  in  ethyl  acetate.  The 
lead  mercaptide  is  a  yellow,  insoluble  powder,  changing  in  colour  at 
250°  and  decomposing  at  290°;  the  mercury  mercaptide  crystallises  in 
long,  white  needles  melting  at  146 — 147°  and  is  characteristic  of 
thiolbomeol.  K.  J.  P.  O. 

Cyclic  Terpenes  and  Camphor  in  the  Animal  System.  III. 
Camphene  in  the  Animal  System.  Emil  Fromm,  Hermann  Hilde- 
brandt,  and  Paul  Clemens  (Zeit.  physiol  Chem .,  1903,  37,  189 — 202. 
Compare  Abstr.,  1902,  i,  159,  and  341). — Camphene  is  eliminated 
from  the  animal  system  in  the  form  of  camphenglycolmonoglycuronic 
acid,  which  has  been  isolated  in  the  form  of  its  potassium  salt,  C10H27O9K. 
When  heated  at  105 — 110°,  it  appears  to  lose  |H20.  On  hydrolysis 
with  sulphuric  acid,  the  glycuronic  acid  derivative  yields  a  compound 
previously  termed  camphenol  (Abstr.,  1902,  i,  159),  but  which  is  now 
shown  to  be  identical  with  Bredt  and  Jagelki’s  camphenilanalde- 
hyde,  melting  at  68 — 70°  (Abstr.,  1900,  i,  134).  When  the  crude 
aldehyde  is  distilled,  it  yields  a  small  amount  of  a  compound,  C20Hg0O, 
crystallising  in  needles  and  melting  at  72°.  J.  J.  S. 

Dextrorotatory  Cadinene.  Ernst  Deussen  (Arch.  Pharm.,  1903, 
241,  148). — With  reference  to  Grimal’s  papers  (this  vol.,  i,  46,  185), 
the  author  points  out  that  he  had  already  isolated  a  ^-cadinene  (Abstr., 
1900,  ii,  579  j  1902,  i,  552).  C-  F.  B. 
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Carana  Elemi  from  Protium  Carana.  Alexander  Tschirch 
and  Otto  Saal  (Arch.  Pharm.,  1903,  241,  149 — 159.  Compare  Abstr., 
1902,  i,  812). — The  resin  was  collected  in  S.W.  Venezuela.  From 
its  solution  in  ether,  one  per  cent,  aqueous  ammonium  carbonate 
extracted  amorphous  iso careleminic  acid,  C40H56O4,  which  melts  at  75°. 
Aqueous  1  per  cent,  sodium  carbonate  then  extracted  a  mixture  of 
acids  ;  from  a  solution  of  the  mixture  in  equal  parts  of  ethyl  and 
methyl  alcohols,  careleminic  acid,  C40H56O4,  crystallised  ;  it  melted  at 
215°;  the  mother  liquor  yielded  amorphous  carelemic  acid,  C37H5604, 
melting  at  120°.  From  the  remaining  ethereal  solution  of  the  resin 
the  ether  was  distilled  off  and  the  residue  was  distilled  with  steam  ; 
an  essential  oil  came  over,  most  of  which  boiled  at  170 — 172°,  but  some 
at  a  higher  temperature.  From  a  solution  of  the  residual  resin  in  a 
mixture  of  ether  and  alcohol,  caramyrin,  C30Hr)0O,  crystallised  ;  this 
was  separated  into  a-  and  /?-amyrins  (identical  with  those  obtained 
from  other  varieties  of  elemei)  by  the  method  used  in  the  case  of 
Manila  elemi  (loc.  cit.) ;  these  melt  at  181°  and  192°  respectively,  the 
crystalline  monobenzoales  at  191° — 192°  and  229°.  From  the  mother 
liquor  of  the  caramyrin,  amorphous  careleresen,  C27H40O2,  melting  at 
75 — 77°,  was  obtained.  In  100  parts  of  the  drug,  there  were  contained 
tsocareleminie  acid,  2  ;  careleminic  acid,  8  ;  carelemic  acid,  10  ;  essential 
oil,  10 ;  amyrins,  20 — 25  ;  resin,  30 — 35  ;  impurities,  12 — 15. 

C.  F.  B. 

Degradation  of  Brazilin.  William  H.  Perkin,  jun.  (Per.,  1903, 
36,  840 — 842.  Compare  Abstr.,  1902,  i,  686,  815). — A  reply  to  Kos- 
tanecki  (this  vol.,  i,  193).  K.  J  P.  O.. 

Olivil,  its  Composition  and  Constitution.  Georg  Korner  and 
L.  Vanzetti  (Atti  R.  Accad.  Lined,  1903,  [v],  12,  i,  122 — 125). — 
The  formulae  which  have  been  attributed  to  olivil  are  erroneous  owing 
to  the  fact  that  this  substance  combines  with  most  of  its  solvents, 
especially  water  and  alcohols.  Determination  of  the  methoxy-groups 
in  olivil  shows  that  these  contain  one-tenth  of  the  total  carbon  present, 
and  this  result,  combined  with  the  numbers  obtained  by  the  ultimate 
analysis,  indicates  the  formula  C20H26O8.  Confirmation  is  furnished 
by  the  formulae  of  the  compounds  obtained  by  crystallising  olivil  from 
various  alcohols,  these  being  as  follows  :  methyl  alcohol,  C21H28Og  ; 
ethyl  alcohol,  C22H30O8  ;  propyl  or  isopropyl  alcohol,  C23H3208 ;  all 
these  compounds  crystallise  well  and  can  be  heated  at  100°  without 
losing  alcohol,  but  by  heating  at  130 — 160°  in  a  current  of  dry  carbon 
dioxide  the  solvent  is  removed  and  the  anhydrous  compound  obtained 
as  a  transparent,  glassy  mass  melting  at  about  66°;  when  this  is 
crystallised  from  dry  acetone,  benzyl  alcohol,  or  trimethylcarbinol,  it 
melts  at  142-5°  and  has  the  composition  When  oxidised 

with  permanganate,  the  acetyl  derivative  of  olivil  yields  acetovanillic 
acid  and  a  small  proportion  of  acetovanillin,  whilst  dimethylolivil 
gives  veratric  and  veratroylformic  acids  as  principal  products  ;  in  both 
cases,  oxalic  acid  is  also  formed  ;  when  olivil  is  heated  to  a  high 
temperature,  it  decomposes,  yielding  creosol  among  other  products  • 
dimethylolivil  forms  a  diacetyl  derivative.  These  facts  indicate  that 
olivil  is  a  product  of  the  condensation  of  coniferyl  alcohol  or  an 


ORGANIC  CHEMISTRY. 


431 


isomeride  of  it,  with  the  intervention  of  an  oxygen  atom,  the  position 
and  function  of  which  are  as  yet  undetermined. 

When  olivil  hydrate  or  alcoholate  is  heated  with  a  dilute  acid, 
preferably  acetic  acid,  it  is  quantitatively  transformed  into  an  isomeride, 
tsoolivil,  which  is  both  a  di- phenol  and  a  di-anisole.  This  transformation 
does  not  take  place  with  the  methyl  or  ethyl  derivatives  of  olivil,  and 
it  has  not  been  found  possible  to  revert  from  isoolivil  or  one  of  its 
derivatives  to  the  original  olivil  or  its  derivative.  fsoOlivil  unites 
with  various  alcohols  of  crystallisation  and  with  ethyl  ether  ;  it  is  more 
strongly  dextrorotatory  than  olivil  is  lsevorotatory  ;  it  forms  well- 
crystallised  mono-  and  di-alkyl  derivatives,  the  former  of  which  unite 
with  water  or  alcohols  of  crystallisation.  T.  H.  P. 

Salts  of  the  Hexone  Bases  with  Picrolonic  Acid.  H.  Steudel 
(Zeit.  physiol.  Chem.,  1903,  37,  219 — 220). — Arginine  and  histidine 
yield  sparingly  soluble  salts  with  picrolonic  acid  (Knorr,  1897,  i,  314). 
Arginine  picrolonate,  C2fiH26O10N12,  obtained  by  the  action  of  a  concen¬ 
trated  alcoholic  solution  of  picrolonic  acid  on  an  aqueous  solution  of 
arginine  carbonate,  forms  long,  sulphur-yellow  needles  melting  and 
decomposing  at  225c.  One  part  dissolves  in  1124  parts  of  water  or  in 
2885  parts  of  96  per  cent,  alcohol  at  the  ordinary  temperature. 

Histidine  picrolonate ,  C26H1908Nn,  crystallises  in  small,  pale  yellow 
needles.  Lysine  does  not  yield  a  sparingly  soluble  compound  with 
picrolonic  acid.  J.  J.  S. 

Histidine.  Reginald  0.  Herzog  (Zeit.  physiol.  Chem.,  1903,  37, 
248 — 249). — Histidine  gives  the  characteristic  biuret  reaction.  It 
gives  negative  results  with  the  Zeisel-Herzig  methoxy,  and  Herzig- 
Meyer  methylimide,  estimations.  It  reacts  as  a  saturated  compound 
towards  the  Baeyer-Willstatter  reagent.  On  oxidation  with  barium 
permanganate,  it  yields  hydrogen  cyanide,  carbon  dioxide,  ammonia, 
and  a  small  amount  of  a  crystalline  substance. 

With  hydroxylamine  and  excess  of  hydrochloric  acid,  it  yields  a 
crystalline  compound.  J.  J.  S. 

Transformation  of  Tropidine  into  Tropine.  Albert  Ladenburg 
(Annalen,  1903,326,  379 — 380). — The  tropidine  used  for  the  synthesis 
of  tropine  was  absolutely  pure  and  free  from  tropine  (Abstr.,  1890, 
1167,  1333),  and  therefore  the  tropine  synthesised  in  this  manner  was 
not  originally  present  in  the  tropidine  as  suggested  by  Willstatter 
(this  vol.,  i,  360).  K.  J.  P.  O. 

Decacyclene  (Trinaphthylenebenzene)  and  Dinaphthylene- 
thiophen.  Karl  Dziewonski  [with  Paul  Bachmann]  (Ber.,  1903,  36, 
962 — 971). — An  intimate  mixture  of  100  grams  of  acenaphthene  with 
23  grams  of  finely-powdered  sulphur  contained  in  a  globular  |-litre 
flask  is  slowly  heated  with  a  small  flame ;  a  lively  action  sets  m  at 
205°,  hydrogen  sulphide  being  evolved,  and  the  mass  becoming  brown. 
When  the  evolution  of  gas  slackens,  the  fused  mass  is  heated  to  about 
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290 — 294°,  care  being  taken  not  to  exceed  this  temperature  until  the 
action  is  at  an  end.  The  product  is  first  extracted  with  alcohol  to 
remove  acenaphthene,  and  then  with  benzene,  which  dissolves  out  the 
dinaphthylenethiophen ;  the  yellow,  crystalline  residue  is  afterwards 
extracted,  first,  once  with  toluene,  then  with  xylene  to  remove  all  the 
thiophen ;  the  residual  decacyclene  can  be  purified  by  crystallisation 
from  cumene,  and  finally  from  nitrobenzene. 

Decacyclene  ( trinaphthylenebenzene ),  O6(C)0H6)s,  forms  large,  glisten¬ 
ing,  golden-yellow  needles  melting  at  387°  and  having  a  molecular 
weight  of  450,  as  determined  ebullioscopically.  The  picrate  melts  and 
decomposes  at  295 — 296°. 

C — C 

Dinaphthylenethiophen ,  C10H6<^n  m^>C10H6,  crystallises  from 

aniline  or  nitrobenzene  in  brilliant,  red  needles,  melts  at  278°,  and 
sublimes  in  red  needles  at  higher  temperatures.  The  picrate  contains 
2  mols.  of  picric  acid  and  melts  at  250°.  Naphthalic  anhydride  is 
formed  on  oxidation  with  chromic  acid.  The  red  colour  is  remarkable, 
as  all  other  known  homologues  of  thiophen  are  colourless.  E.  E.  A. 


Constitution  of  Anthranil.  Eugen  Bamberger  (Ber.,  1903,  36, 
819 — 829). — A  summary  is  given  of  the  arguments  for  and  against 
N— \ 

the  formula  C6H4<(  i  /O  for  anthranil.  It  is  held  to  be  the 
OH 


only  one  by  which  all  the  known  reactions  of  anthranil  can  be 
explained.  T.  M.  L. 


Oxidation  of  o-Aminobenzaldehyde  to  Anthranil.  Eugen  Bam¬ 
berger  and  Ed.  Demuth  (Ber,,  1903,  36,  829 — 836). — /^-Substituted 
hydroxylamines  condense  with  aldehydes  to  form  isoaldoxime  ethers, 
NR' 

R*CH<^  ,  and  not  amides,  R'CONHR'.  A  condensation  of 
o-hydroxylaminobenzaldehyde,  HO’NH'CgH^CHO,  to  anthranil  would 

N 

therefore  afford  evidence  in  favour  of  the  formula  C6H4<^ 
for  anthranil. 

o-Aminobenzaldehyde  (82  grams)  was  oxidised  by  means  of  a  neutral 
solution  of  Caro’s  persulphuric  acid  and  gave  25  grams  of  anthranil ; 
that  this  is  formed  from  the  o-hydroxylamino-compound  is  shown  by 
the  fact  that  no  anthranilic  acid  is  produced  ;  moreover,  there  is  no 
precedent  for  the  oxidation  of  'CHO  to  ’COgH  by  Caro’s  acid,  although 
this  agent  readily  oxidises  *NH2  to  ’NH’OH.  An  important  by-pro¬ 
duct  (23  grams)  was  an  iso-o-hydroxylaminobenzaldehyde,  G-Ht-NOg, 
which  crystallises  from  boiling  water  in  flat,  white  needles,  melts  at 
129 — 129‘50,  has  a  normal  molecular  weight  in  boiling  acetone,  gives  a 
violet-blue  coloration  with  ferric  chloride,  is  acted  on  by  sodium 
nitrite,  behaves  neither  as  an  aldehyde  nor  as  a  substituted  hydroxyl- 
amine,  yields  a  neutral  solution,  but  is  dissolved  by  alkalis  and  re¬ 
precipitated  in  crystalline  form  by  acids. 

Other  by-products  were  produced  but  not  identified.  T.  M.  L, 
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Action  of  Alkyl  Iodides  on  the  Indoles.  I.  New  Syntheses 
and  Characters  of  1 : 3-Dimetbyl-3-ethyl-2-methyleneindoline. 
Giuseppe  Plancher  ( Gazzetta ,  1902,  32,  ii,  398 — 414.  Compare 
Abstr.,  1897,  i,  102;  1898,  i,  536;  1899,  i,  452).— 1  : 3-Dimethyl-3- 
ethyl-2-methyleneindoline  may  be  prepared  in  a  very  pure  form 
from  3-methy]pentane-4-one  (methyl  a-methyl propyl  ketone)  by  two 
methods :  (i)  by  condensing  its  phenylhydrazone  in  presence  of  zinc 
chloride  and  treating  the  2  :  3-dimethyl-3-ethylindolenine  thus  obtained 
with  methyl  iodide,  and  (ii)  by  condensing  the  phenylmethylhydrazone 
of  the  ketone  with  hydriodic  acid  ;  in  either  case,  the  hydnodide  of  the 
required  substituted  indoline  is  obtained. 

The  zinc  chloride  compound,  of  2 : 3-dimethyl~3-ethylindolenine, 
(Cl2H15N)2,ZnCl2,  obtained  as  an  intermediate  product  in  the  first  of 
the  above  methods,  separates  from  alcohol  in  colourless  needles  and 
is  soluble  in  water,  by  which  it  is  partially  decomposed.  2  :  3 -Dimethyl- 
S-ethylmdolenine  picrate  crystallises  from  alcohol  in  pale  yellow 
prisms  which  melt  at  153°. 

1  : 3-Dimethyl-3-ethyl-2-methyleneindoline  hydriodide  melts  and 
decomposes  at  244°,  whilst  the  picrate  separates  from  alcohol  in 
faintly  orange,  yellow,  monoclinic  crystals  [a  :  b  :  c  =  2,6202  : 1  : 1'3714  ; 
/3  —  85°26']  melting  at  123 — 124°.  The  benzoyl  derivative,  when 
heated  with  dilute  hydrochloric  acid,  undergoes  two  distinct  decom¬ 
positions,  partly  splitting  up  into  the  dimethylethylmethyleneindoline 
and  benzoic  acid,  whilst  the  remainder  yields  1  : 3-dimethyl-3-ethyl- 
indolinone  and  acetophenone ;  therefore  the  benzoyl  group  must 
be  attached  to  a  carbon  atom,  probably  the  methylenic  one,  thus  : 

The  acetyl  derivative,  C15II19ON,  separates 

from  light  petroleum  in  mammillary  masses  of  a  radiated,  fibrous 
structure  melting  at  85 — 86° ;  on  hydrolysis  with  dilute  hydrochloric 
acid,  it  yields  only  the  base  and  acetic  acid.  T.  H.  P. 

Action  of  Alkyl  Iodides  on  the  Indoles.  II.  Transposition 
of  Radicles  in  some  Indolines.  3  :  3-Dimethyl- 2  ethylindolenine 
and  1:3: 3- Trimethyl  2-ethylideneindoline.  Giuseppe  Plancher 
and  A.  Bonavia  ( Gazzetta ,  1902,  32,  ii,  414 — 446.  Compare  pre¬ 
ceding  abstract). — Methylation  of  3-methyl-2  ethylindole  yields 
1  : 3  dimethyl-3-ethyl-2-methyleneindoline,  the  ethyl  group  migrating 
from  the  2-  to  the  3-position ;  such  a  migration  also  occurs  with  the 
phenyl  group  in  2  phenylindole  when  this  is  methylated.  In  order  to 
obtain  light  on  the  cause  of  this  change  in  position,  the  authors  have 
prepared  1:3:  3-trimethyl-2-ethylideneindoline  hydriodide,  which  they 
find  is  transformed  into  the  isomeric  1  :  3-dimethyl-3-ethyl-2-methylene- 
indoline  hydriodide  on  heating. 

Experiments  have  also  been  made  on  the  condensation  of  certain 
ketophenylhydrazones,  the  results  of  which  lead  to  the  following 
conclusions  :  (1)  a  ketophenylhydrazone  containing  the  group 

•NH'NICMe’CHI  yields  only  the  corresponding  indolenine  on 
condensation  ;  (2)  one  in  which  the  grouping  is 

•nh-n:c(ch2->ch: 

gives  both  the  corresponding  indole  and  indolenine.  (3)  When  the 
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grouping  ‘NH’NICMe'CH^*  is  present,  the  ketophenylhydrazone  is 
capable  of  yielding  two  indoles  on  condensation,  which  takes  place  in 
preponderating  amount  by  means  of  the  *CH2*  group. 

The  condensation  of  ethyl  isopropyl  ketone  phenylhydrazone  by 
means  of  zinc  chloride  yields:  (1)  Z-Methyl-2-isopropylindole ,  which 
boils  at  175 — 177°  under  30  mm.,  184°  under  38  mm.,  and  at 
288 — 290°  under  755  mm.  pressure  and  solidifies  at  the  ordinary 
temperature  to  a  faintly  yellow,  crystalline  mass;  Vae  picrate, 
C12H15N(C6H3NA), 

separates  from  benzene  in  garnet-red  needles  which  melt  at  165 — 166°. 
(2)  3 : 3-Dimethyl-2-ethylindolenine,  which  crystallises  from  light 
petroleum  in  colourless  prisms  or  scales  melting  at  52 — 53°,  and  is 
very  soluble  in  most  of  the  ordinary  solvents  ;  it  is  stable  and  has  only 
feebly  basic  properties,  although  its  salts  undergo  but  slight  hydrolysis  ; 
it  does  not  attack  permanganate  in  the  cold ;  the  hydriodide  separates 
from  alcohol  in  colourless  leaflets  melting  at  186°;  the  hydrochloride 
is  crystalline  and  the  benzoyl  derivative  oily ;  the  picrate  is  deposited 
from  alcohol  in  pale  yellow,  triclinic  plates  [a  :  b  :  c  =  0'7726  : 1  : 0’9505  ; 
a  =  109°29';  /?  =  93°8' ;  and  y  =  89°40']  melting  at  137—138°; 
oxidation  of  the  base  with  permanganate  appears  to  yield  3  :  3-di- 
methylindolenine-2  carboxylic  acid,  which  then  undergoes  further 
change. 

3  :  3 -Dimethylindolenyl  2-methyl  Jcetoxime, 

>OCMe:  NOH, 

obtained  by  the  action  of  nitrous  acid  on  3  : 3-dimethyl-2-ethylindol- 
enine,  crystallises  from  benzene  in  colourless,  monoclinic  needles 
or  prisms  [a  :  6  :  c=  1'6884  : 1 : 0’6656  ;  /3  =  83°24']  melting  at 

175 — 176°,  and  is  soluble  in  alcohol  or  ether,  and,  to  a  slight  extent, 
in  light  petroleum ;  it  dissolves  readily  in  alkali  hydroxide  solutions, 
giving  yellow  liquids  from  which  carbon  dioxide  or  feeble  or  dilute 
acids  precipitate  it  unaltered ;  the  benzyl  derivative  separates  from 
dilute  alcohol  in  colourless,  well-defined  needles  melting  at  77 — 78°; 
the  acetyl  compound,  C14H1602N2,  is  deposited  from  light  petroleum  in 
colourless,  orthorhombic  prisms  [a  :  b  :c  =  0’5464  : 1  : 1  '0495]  melting  at 
149°.  No  conclusive  evidence  has  been  obtained  as  to  whether  the 
oxime  has  the  anti-  or  syn-configuration. 

1:3:  ?>-Trimethyl-2-ethylideneindoline,  C6H4<^^^g2^>CICHMe,  pre¬ 
pared  either  by  the  action  of  methyl  iodide  on  3 : 3-dimethyl-2-ethyl- 
indolenine  or  by  the  condensation  of  ethyl  isopropyl  ketone  phenyl- 
methylhydrazone  in  presence  of  hydriodic  acid,  boils  at  257°  under 
757  mm.  pressure  and  reddens  in  the  air ;  in  odour  and  other 
properties,  it  closely  resembles  trimethylmethyleneindoline ;  the 
hydriodide  separates  from  alcohol  in  the  dark  in  colourless,  ortho¬ 
rhombic  prisms  [a \b  :c  =  0,7721  :1  :  0*371 6]  melting  at  185 — 186°; 
the  picrate  crystallises  from  alcohol  in  pale  yellow  scales  melting  at 
107 — 108°;  the  aurichloride  melts  at  127°. 

1:3:  o-Trirnethyl-2-cthylindoline,  C6H4<^^j®2^>CHEt,  obtained  by 
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reducing  1:3:  3-trimethyl-2-ethylideneindoline  with  zinc  and  hydro¬ 
chloric  acid,  boils  at  141°  under  21  mm.  pressure ;  the  picrate  is 
deposited  from  alcohol  in  pale  yellow  crystals  melting  at  185°. 

The  migrations  of  alkyl  groups  which  occur  when  indole  derivatives 
are  alkylated  are  necessary  consequences  of  the  following  facts. 
Every  alkylideneindoline  hydriodide  is  decomposed  at  a  certain 
temperature  into  a  1:2: 3-trialkylated  indole  and  an  alkyl  iodide, 
and  the  latter  products  combine  at  some  other  temperature  to  form 
an  alkylideneindoline  hydriodide.  The  alkyl  radicle  originally  elimin¬ 
ated  in  the  form  of  iodide  is  always  that  from  the  2  position,  and  to 
replace  it  the  smallest  radicle  from  the  3-position  migrates  to  the 
2-position.  Of  two  isomeric  hydriodides  containing  the  same  radicles 
differently  arranged,  that  in  which  the  heavier  radicle  is  in  the  2-position 
melts  at  a  temperature  40 — 50°  lower  than  its  isomeride.  The  melting 
points  of  these  hydriodides  are  not  true  melting  points,  but  rather 
temperatures  of  decomposition ;  hence,  the  one  having  the  higher 
melting  point  can  be  formed  and  exist  at  a  temperature  equal  to  or 
higher  than  the  decomposition  point  of  its  isomeride.  Hence,  as  soon 
as  an  alkyleneindoline  hydriodide  is  resolved  into  a  trialkylated  indole 
and  an  alkyl  iodide,  the  latter  products  recombine  in  another  way, 
yielding  an  isomeric  alkyleneindoline  hydriodide.  If,  however,  in 
preparing  an  alkyleneindoline  hydriodide,  the  temperature  is  kept 
below  its  decomposition  point,  no  such  transformation  will  take 
place.  T.  H.  P. 

Formation  of  Betaines.  Fbitz  Eeitzenstein  ( Annalen ,  1903, 
326,  305 — 330). — The  tendency  of  chloro-,  dichloro-,  and  trichloro¬ 
acetic  acids  to  form  betaines  with  tertiary  amines  has  been  investi¬ 
gated.  After  giving  a  resumt  of  the  extensive  literature  on  the 
subject,  the  author  describes  his  own  experiments,  many  of  which  are  a 
repetition  of  the  experiments  of  previous  investigators. 

Pyridine  and  trichloroacetic  acid  yield  only  the  salt,  which  forms 
lustrous  crystals  melting  at  112°,  and  no  betaine  ;  when  treated  with 
mercuric  chloride,  the  salt  gives  the  pyridine  mercurichloride, 

2C5NH5,3HgCl2, 

described  by  Monari  ( Jahrb .,  1884,  629). 

Quinoline  and  trichloroacetic  acid  react  very  readily,  the  acid 
becoming  decomposed  into  chloroform  and  carbon  dioxide 
(Rhoussopoulos,  Abstr.,  1883,  96,  600),  but  when  dilute  alcoholic 
solutions  of  the  two  substances  are  left  for  some  time,  the  trichloro- 
acetate  is  obtained  as  a  white,  crystalline  compound  melting  at  100°; 
on  heating,  the  salt  is  rapidly  decomposed  with  the  formation  of 
chloroform,  carbon  dioxide,  and  quinoline. 

From  pyridine  and  dichloroacetic  acid  are  obtained  the  salt,  which 
forms  large  crystals  melting  at  53°,  but  the  base  and  the  acid,  when 
heated  together,  yield  the  basic  hydrochloride  of  pyridinebetaine 
(m.  p.  167°)  described  by  Kruger  (Abstr.,  1891,  941,  1388),  who  gives 
the  melting  point  as  159°.  Quinoline  and  dichloroacetic  acid  yield  the 
dichloroacetate,  which  forms  white  crystals  melting  at  63 — 64° ;  if  the 
base  and  acid  are  heated  together  at  100°,  quinolinemethylene  chloride 
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is  obtained  and  isolated  in  the  form  of  a  platinichloride,  which  crystal¬ 
lised  with  2H20  ;  Phoussopoulos  ( loc .  cit.)  prepared  this  compound  and 
described  an  anhydrous  platinichloride.  When  heated  with  excess  of 
dichloroacetic  acid,  quinoline  hydrochloride  is  the  only  crystalline 
product  isolated. 

With  chloroacetic  acid,  pyridine  yields  a  betaine  (Yongerichten, 
Abstr.,  1882,  1109),  but  quinoline  gives  a  basic  salt  of  a  betaine, 

CgNH7(0H)-C02H,C9NHr<^">C0,HCl,  melting  at  156°. 

No  simple  reaction  takes  place  in  the  case  of  quinoline  and  ethyl 
trichloroacetate ;  quinoline  hydrochloride  was  the  only  crystalline 
product  isolated. 

Dimethylaniline  does  not  yield  salts  with  either  of  the  three  chloro¬ 
acetic  acids  ;  with  mono-  and  di  chloroacetic  acids,  the  hydrochloride  of 
the  betaine  originally  prepared  by  Zimmermann  (Abstr.,  1880,  162)  is 
alone  formed;  with  tiichloroacetic  acid,  profound  decomposition  takes 
place. 

Strychnine  and  chloroacetic  acid  readily  give  the  betaine  prepared 
by  Strecker  (Ber.,  1871,  4,  821);  with  dichloroacetic  acid,  only  a  salt 
is  produced,  which  forms  white  crystals  melting  at  120 — 122°. 

K.  J.  P.  0. 

Synthesis  of  2 : 6-Disubstituted  Pyridines.  Constitution  of 
Pyridine.  Max  Scholtz  and  A.  Wiedemann  (Ber.,  1903,  36,  845 — 854. 
Compare  Abstr.,  1895,  i,  563  ;  1899,  i,  717). — In  order  to  demonstrate 
the  identity  of  the  positions  2  and  6  in  the  pyridine  nucleus,  the 
oximes  of  the  two  ketones,  tolyl  8-phenyl  butadiene  ketone, 
CHPhlCH*CHlCH>C(INOH)'C7H7,  and  phenyl  8-tolyl butadiene  ketone, 
C7Hl?,CH.’GH,CH!CH*C(!NOH)Ph,  have  been  respectively  converted 
into  2-phenyl-6-tolylpyridine ;  the  same  base  was  obtained  from  each 
ketone,  and  thus  the  identity  of  the  positions  2  and  6  experimentally 
proven. 

p -Tolyl  B-phenylbutadiene  ketone,  CHPh!CH,CH!CH*CO,C6II4Me,  is 
prepared  from£>-tolyl  methyl  ketone  and  cinnamaldehyde,  which  readily 
condense  in  the  presence  of  dilute  sodium  hydroxide  in  alcoholic  solu¬ 
tion  ;  the  ketone  crystallises  in  yellow  leaflets  melting  at  89°,  and 
gives  with  sulphuric  acid  a  deep  red  coloration ;  the  oxime  crystallises 
in  colourless  scales  melting  at  170°.  2-Phenyl-Q-tolylpyridine  is  ob¬ 
tained  when  the  oxime  is  submitted  to  dry  distillation ;  it  crystallises 
in  leaflets  melting  at  89°  and  yields  a  jicrate  which  crystallises  in 
slender  needles  melting  at  163°;  the  platinichloride  crystallises  with 
2H20  in  pale  red  needles  melting  at  184°;  the  ciurichloride  crystallises 
in  yellow  needles  melting  at  183°;  the  mercurichloride  is  a  curdy 
precipitate  decomposed  by  water. 

On  reducing  the  phenyltolylpyridine,  a  mixture  of  two  inactive 
phenyltolylpiperidines  is  produced ;  these  are  separated  by  fractional 
crystallisation  of  the  hydrochlorides,  the  one  hydrochloride  being 
sparingly  soluble  and  melting  at  283 — 284°,  the  other  being  soluble 
and  melting  at  222 — 223°;  from  the  hydrochloride  with  the  higher 
melting  point,  a  base  is  obtained  which  crystallises  in  needles,  melting 
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at  41  ‘5°  and  boiling  at  237 — 239°  under  44  mm.  pressure  ;  th  e  picrate 
melts  at  183 — 184°  and  the  aurichloride  at  211 — 212°;  the  platini- 
chloride  crystallises  with  2H20,  darkens  very  considerably  ac  200°, 
and  melts  and  decomposes  at  208 — 209°;  the  hydrobromide  forms 
colourless  prisms  melting  at  270°,  the  hydriodide,  long  needles  melting 
at  250° ;  the  sulphate  forms  crystalline  aggregates  melting  and  decom¬ 
posing  at  249°.  iso-2- Phenyl-Q-tolylpiperidine,  prepared  from  the 
hydrochloride  with  the  lower  melting  point,  is  an  oil  boiling  at 
218 — 220°  under  20  mm.  pressure;  the  picrate  crystallises  in  yellow 
needles  melting  at  175 — 176°,  the  aurichloride  in  golden-yellow  needles 
which  become  dark  at  180°  and  melt  and  decompose  at  199°;  the 
platinichlorule  crystallises  with  2H20  and  becomes  dark  at  180°  and 
melts  at  190°;  the  hydrobromide  is  readily  soluble  and  melts  at  267°; 
the  hydriodide  is  very  readily  soluble  and  unstable,  the  crystals  soon 
becoming  yellow ;  it  darkens  at  185°  and  melts  above  200° ;  the 
sulphate  was  only  obtained  as  an  oil. 

p -Methylcinnamaldehyde,  CfiH3Me*CHICH*CHO,  was  prepared  by 
condensing  p-tolualdehyde  with  acetaldehyde  in  the  presence  of  sodium 
hydroxide,  the  reaction  being  complete  in  24  hours  at  25 — 30°;  the 
product  is  acidified  and  the  aldehyde  extracted  with  ether  .and  then 
distilled  under  reduced  pressure ;  the  aldehyde  crystallises  in  yellow 
leaflets  melting  at  41  '5°  and  boiling  at  154 — 159°  under  25  mm. 
pressure ;  the  phenylhydrazone  crystallises  in  yellow  needles  melting 
at  145°,  the  semicarbazone  in  colourless  needles  melting  at  210°,  and 
the  oxime  in  leaflets  melting  at  135 — 136°. 

Phenyl  8-p-tolylbutadiene  ketone,  CfHy'CHiCH’CHICH’COPh,  pre¬ 
pared  by  condensing  /j-methylcinnamaldehyde  and  acetophenone 
under  the  influence  of  dilate  sodium  hydroxide,  forms  yellow  leaflets 
melting  at  100°;  the  oxime  crystallises  in  white  needles  melting  at 
128 — 129°;  when  distilled,  it  is  converted  into  2-jo-tolyl-6-phenyl- 
pyridine,  which  has  been  described  above. 

In  order  to  synthesise  2  :  6-ditolylpyridine,  ^-methylcinnamaldehyde 
was  condensed  with  methyl  p-tolyl  ketone  in  the  presence  of  dilute 
alkali ;  p -tolyl  b-p-tolylbutadiene  ketone , 

C6H4Me-CH:CH*CH:CH-  CO-C6H4Me, 
thus  formed,  crystallises  in  yellow  needles  melting  at  123 — 124°;  its 
oxime  crystallises  in  leafletsmelting  at  178°.  2  :  6-2?  i-p  tolylpyridine, 

prepared  from  the  oxime,  crystallises  in  leaflets  melting  at  162°;  the 
picrate  forms  yellow  needles  melting  at  174°,  the  aurichloride,  yellow 
leaflets  melting  at  211 — 212°. 

p -Methoxycinnamaldehyde,  OMe’CgH^CHICH’CHO,  was  obtained  in 
small  yield  by  condensing  anisaldehyde  with  acetaldehyde,  and  crystal¬ 
lised  in  yellow  needles  melting  at  58°  and  boiling  at  173 — 176°  under 
14  mm.  pressure;  the  phenylhydrazone  melts  at  136 — 137°,  the  semi¬ 
carbazone,  which  crystallises  in  colourless  needles,  at  199°.  With  aceto¬ 
phenone,  the  aldehyde  condenses  in  the  presence  of  dilute  sodium  hydr¬ 
oxide,  yielding  phenyl  b-p-methoxyphenylbutadiene  ketone, 
OMe-C6H4-CH:OH*OH:OH*COPh, 
which  forms  yellow  crystals  melting  at  118°.  K.  J.  P.  O. 
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4-BenzyKsoquinoline.  Leopold  Rugheimer  and  B.  Friling 
(Annalen,  1903,  326,  261 — 284). — This  paper  is  the  first  of  a  series 
which  contains  an  account  of  the  benzyltsoquinolines,  in  which  the  benzyl 
group  replaces  a  hydrogen  atom  in  the  pyridine  nucleus ;  three  such 
compounds  are  possible  according  as  the  benzyl  group  is  attached  to 
the  carbon  atoms  in  the  1-,  the  3-,  or  the  4 -position,  and  their  prepar¬ 
ation  has  been  previously  briefly  recorded  (Abstr,,  1900,  i,  522). 

4-BenzyKsoquinoline  is  formed  together  with  a  much  smaller  quantity 
of  the  3-isomeride  when  benzoyltetiahydroisoquinoline  is  heated  with 
benzaldehyde  under  pressure  for  6  hours  at  200°,  a  method  originally 
used  in  synthesising  benzylpyridines  (Abstr.,  1894,  i,  549),  and  is 
separated  from  the  isomeride  by  first  washing  the  crystals  with  ether 
and  then  recrystallising  from  alcohol ;  it  crystallises  in  plates  belong¬ 
ing  to  the  monoclinic  system  [a  :  b  :  c—  1*3934  : 1 :  0‘7833  ;  ($=  103°49'J, 
melts  at  117*5 — 118°,  boils  at  238°  under  23  mm.  pressure,  and  is 
volatile  with  steam.  It  is  a  feeble  base  ;  the  hydrochloride  crystallises 
in  slender  needles ;  the  platinichloride  in  pale  reddish-yellow  leaflets 
melting  at  219 — 220°;  the  mercMWc/ifoW<2e,(C16H13N,HCl)2,HgCl2,JH20, 
crystallises  in  needles,  and,  when  anhydrous,  melts  at  165 — 166°;  the 
nitrate  crystallises  in  needles,  and  the  sulphate  in  prisms  melting  at 
208 — 209°  ;  the picrate,  which  is  characteristic  of  this  benzyltsoquinoline, 
crystallises  in  long,  yellow  needles  melting  at  190 — 191°.  The  base,  in 
suspension  in  water,  was  oxidised  with  3  per  cent,  potassium  perman¬ 
ganate  ;  from  the  product  of  oxidation,  pyridine-3  :  4  :  5-tricarboxylic 
acid  (decomposing  at  261°;  compare  Weber,  Abstr.,  1887,  1117)  was 
isolated  and  analysed  in  the  form  of  its  silver  salt. 

i-Tp-lfitrobenzylisoquinoline,  C9NHfi*CH2'C6H4-N02,  prepared  by  add¬ 
ing  the  base  in  small  portions  at  a  time  to  a  mixture  of  nitric  and 
acetic  acids,  crystallises  in  needles  melting  at  128*5 — 129°,  and  is 
oxidised  by  chromic  acid  in  acetic  acid  solution  to  ^onitrobenzoic  acid 
(m.  p.  237 — 238°) ;  the  nitrate  forms  yellow  plates  melting  at  184 — 185°. 
On  i eduction  with  stannous  chloride,  an  insoluble  tin  double  salt  is 
formed,  from  which  4:-'p-aminobenzylisoqidnoline  is  obtained,  crystallis¬ 
ing  in  colourless  needles  melting  at  160—161°;  the  compound  is 
dibasic  and  forms  a  platinichloride ,  NH2’C16H12N,H2PtC]c,4H20,  which 
crystallises  in  yellow  needles  ;  when  anhydrous,  the  salt  loses  its  colour 
at  240°,  but  is  not  molten  at  260°.  The  acetyl  derivative  crystallises 
in  small  needles  melting  at  181 — 182°,  and  on  treatment  with  fuming 
nitric  acid  yields  ‘i-ux-nitro-p-acetylaminobenzyli&oquinoline , 
C9NH6-CH2-C6H3(N02)-NHAc,3H20, 
which  crystallises  in  yellow  needles,  melting  at  144 — 145°  when  an¬ 
hydrous  ;  the  nitrate  of  this  base  forms  needles  melting  at  200 — 201°  ; 
on  hydrolysis,  the  acetyl  derivative  is  converted  into  k-m-nitro-p-amino- 
benzylisoquinoline,  which  crystallises  in  small,  red  needles  melting  at 
231—232°.  When  reduced  with  stannous  chloride  in  the  presence  of 
alcohol,  it  is  converted  into  an  o-diamine,  as  is  shown  by  the  fact  that 
with  ammonium  thiocyanate  a  thiocarbamide  of  the  type 

is  formed.  Such  thiocarbamides,  which  can  only  be  obtained  from 
o-diamines,  do  not  lose  sulphur  when  treated  with  an  alkaline  solution 
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of  lead,  and  thus  can  be  readily  distinguished  from  other  thiocarb- 
amides. 

When  the  nitrate  of  p-nitrobenzyltsoquinoline  is  added  to  sulphuric 
acid,  a  cfim^ro-derivative  is  formed,  which  crystallises  in  needles  melting 
at  149—150°.  K.  J.  P.  0. 

Derivatives  of  4-Benzyksoquinoline.  Leopold  ROgheimer  and 
E.  Albrecht  ( Annalen ,  1903,  326,  285 — 294). — Dinitrobenzyltso- 
quinoline  (m.  p.  149 — 150°;  preceding  abstract)  can  be  oxidised  by  5 
per  cent,  permanganate  when  suspended  in  water ;  from  the  products  of 
oxidation,  ^-nitrobenzoic  acid  can  be  easily  isolated,  and  at  the  same 
time  a  very  small  quantity  of  a  nitrophthalic  acid,  which  is  certainly 
not  the  1:2: 4-acid,  and  is  very  probably  the  1:2: 3-acid.  The 
second  nitro-group  therefore  enters  the  benzene  nucleus  of  the  iso¬ 
quinoline  complex. 

4:-j)-lIydroxybenzylisoquinoline,  C9NH6*CH2*C6H4*OH,  could  only  be 
prepared  from  the  corresponding  ^-aminobenzylisoquinoline  by 
making  the  solid  diazonium  chloride,  which  was  obtained  in  colourless, 
crystalline  aggregates,  and  then  boiling  its  aqueous  solution ;  the 
phenol  crystallised  in  yellow  leaflets  from  amyl  alcohol,  which 
become  coloured  at  233°,  melts  at  238°,  and  gives  a  pale  orange 
coloration  with  ferric  chloride.  The  platinichloride  crystallises  in 
microscopic,  yellow  needles  with  2H20,  and  begins  to  decompose  at 
140°  when  anhydrous.  4-p- Methoxybenzylisoquinoline,  prepared  by 
heating  the  solution  of  the  diazonium  compound  in  methyl  alcohol 
under  pressure  at  100°,  could  only  be  obtained  as  an  oil,  which  was 
converted  into  a  platinichloride.  On  boitiDg  the  alcoholic  solution  of 
the  diazonium  salt  with  reduced  copper,  the  diazo-group  is  replaced  by 
hydrogen,  4-benzylfsoquinoline  being  formed.  K.  J.  P.  O. 

Derivatives  of  4-BenzyKsoquinoline.  Leopold  Rugheiaier  and 
L.  Schatjmann  ( Annalen ,  1903,  326,  295 — 296).' — i-Benzylisoquinol- 
ine  methiodide  is  readily  prepared  by  the  direct  union  of  its  constituents, 
and  crystallises  in  needles  melting  at  188°  ;  the  corresponding  ethiodide 
crystallises  in  leaflets  which  melt  and  become  red  at  188 — 189°. 

On  heating  4-^-hydroxybenzylfsoquinoline  with  methyl  iodide  and 
potassium  hydroxide  in  the  presence  of  methyl  alcohol  under  pressure 
at  100°,  A-ip -methoxybenzylisoquinoline  methiodide  is  obtained,  and 
crystallises  from  water  in  yellow  needles  melting  and  decomposing 
at  219°.  K.  J.  P.  O. 

Some  Homologues  of  4-Benzylfsoquinoline.  Leopold 
Rugheimer  and  E.  Albrecht  (Annalen,  1903,  326,  297' — 304.  Com¬ 
pare  preceding  abstracts). — On  heating  benzoyltetrahydrofsoquinol- 
ine  (1  mol.)  with  p-tolualdehyde  (1|-  mols.)  under  pressure  for  six  hours 
at  200°,  ‘L-p-methylbenzylisoquinoline,  C9NH6,CH2'C6H4Me,  is  formed 
and  can  be  purified  by  conversion  into  the  sulphate,  which  is  crystal¬ 
lised  from  alcohol ;  the  base  crystallises  in  long  needles  melting  at 
66 — 67°;  the  sulphate  crystallises  in  small  needles  molting  at 
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209 — 210°  ;  the  platinichloride  crystallises  with  H20  and  when  an¬ 
hydrous  begins  to  decompose  at  203° ;  the  mercurichloride , 
(Cl7H15N,HCI)3,2HgCl2, 

crystallises  in  needles  melting  at  160-5 — 162°;  the  picrate  crystallises 
in  slender  plates  or  yellow  needles  melting  at  196 — 197°. 

4-p-isoFropylbenzylisoquinoline  ( 4-cuminylisoquinoline ), 

C9NH6-CH2-C6H4PiP, 

prepared  from  benzoyltetrahydroisoquinoline  and  cuminaldehyde,  can  bo 
purified  by  conversion  into  the  hydrochloride,  which  is  recrystallised 
from  benzene ;  the  base  crystallises  in  large  prisms  melting  at 
72  5 — 73‘5°;  the  hydrochloride,  prepared  by  passing  hydrogen  chloride 
into  a  benzene  solution  of  the  impure  base,  crystallises  in  microscopic 
leaflets ;  the  platinichloride  is  crystalline  and  anhydrous  and  begins 
to  decompose  at  213°;  the  mercurichloride , 

O9NH6*CH2*C6H4Pr0,HCl,HgCl2, 

crystallises  in  needles  melting  at  197 — 198°  ;  the  picrate  forms  yellow 
needles  melting  at  176°.  K.  J.  P.  0. 

Formation  of  Flavaniline.  Carl  Goldschmidt  ( Chem .  Zeit., 
1903,  27,  279). — When  acetophenoneoxime  is  heated  at  60°  with 
excess  of  phosphoric  oxide,  flavaniline  (m.  p.  97a)  is  formed  and  can 
be  extracted  from  the  product  with  ether  after  neutralisation.  The 
oxime  has  probably  been  transformed  into  acetanilide  (Beckmann’s 
transformation),  which  has  then  condensed  to  2-jo-aminophenyl- 
4-methylquinoline  (flavaniline)  (compare  O.  Fischer,  Abstr.,  1882, 
1066,  and  1883,  600.) 

The  formation  of  isoquinoline  from  the  oxime  of  cinnamaldehyde, 
the  oxime  of  benzylideneacetone,  and  the  oxime  of  dibenzylidene  under 
the  influence  of  phosphoric  acid  is  probably  the  result  of  a  similar 
series  of  changes.  The  oxime  of  benzylideneacetone  is  first  converted 
into  acetophenylvinylamine,  CHPhICH’NHAc,  which  then  condenses 
with  loss  of  water  to  isoquinoline.  It  is  intended  to  pursue  the 
investigation  of  the  latter  change.  K.  J.  P.  O. 

Characterisation  of  Cyclic  Ketones.  Pavel  Iw.  Petrenko- 
Kritschenko  and  E.  Eltschaninoff  (J.  Russ.  Phys.  Chem.  Soc.,  1903, 
35,  146 — 155.  Compare  Abstr.,  1901,  i,  506;  and  Petrenko-Kritschenko 
and  Lordkipanidze,  Abstr.,  1901,  i,  505). — In  studying  the  course  of 
the  reaction  between  a  ketone  and  phenylhydrazine  in  alcoholic  solu¬ 
tion,  it  is  very  necessary  that  the  alcohol  should  be  freed  from  traces 
of  aldehyde  and  other  impurities  and,  even  when  this  has  been  done 
to  as  great  an  extent  as  possible,  one  and  the  same  sample  of  alcohol 
should  always  be  used  in  comparative  experiments. 

After  showing  that  this  reaction  is  practically  irreversible,  the 
authors  determined  the  amount  of  change  taking  place  when  a  ketone 
and  phenylhydrazine,  the  concentration  of  each  being  JV/IOO,  are 
allowed  to  react  together  in  50  per  cent,  alcoholic  solution  for  one 
hour  at  25°,  the  following  being  the  results  obtained  in  percentages  of 
the  total  change  possible.  Except  where  otherwise  stated,  1  mol.  of 
the  ketone  was  present  for  every  mol.  of  the  phenylhydrazine  : 
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Acetone . 

51 

Aeetonylacetone  (1  mol.)... 

20-7 

Methyl  ethyl  ketone . 

381 

Aeetonylacetone  (4  mol.)... 

16-2 

Methyl  propyl  ketone  . 

27 

Suberone  . 

26-3 

Methyl  hexyl  ketone  . 

25-7 

Ketohexamethylene . 

32-3 

Methyl  sec. -propyl  ketone.. 

15-6 

Diketohexamethylene  (| 

Methyl  ter. -butyl  ketone  ... 

3-6 

mol.)  . . . 

43-3 

Diethyl  ketone . 

12-4 

Ketopentamethylene  . 

36-5 

Ethyl  propyl  ketone . 

10 

Ethyl  tetramethylene 

Dipropyl  ketone  . 

7-5 

ketone  . 

6-1 

Methyl  dimethylallenyl 

Methyl  trimethylene  ketone 

5-6 

ketone  . 

3-6 

Comparing  the  results 

for  the  following  pairs  of  compounds  : 

suberone  and  dipropyl  ketone ;  ketohexamethylene  and  ethyl  propyl 
ketone;  diketohexamethylene  and  aeetonylacetone  ;  ketopentamethylene 
and  diethyl  ketone,  it  is  seen  that  the  velocity  of  reaction  of  the  cyclic 
ketones  with  phenylhydrazine  is  greater  than  that  of  the  correspond¬ 
ing  fatty  ketones.  Further,  the  capacity  for  reaction  is  greater  for  a 
four-membered  ring  than  for  one  containing  3  atoms,  whilst  for  rings 
of  5,  6,  7,  and  8  atoms  a  continuous  fall  takes  place. 

The  results  are  discussed  in  the  light  both  of  the  views  previously 
advanced  by  Petrenko-Kritschenko  (loc.  cit.)  and  of  Baeyer’s  theory 
concerning  the  varying  stability  of  ring  compounds.  T.  H.  P. 

Action  of  Phenylhydrazine  on  Formic  Esters.  L. 
Baidakowsky  and  Sergius  N.  Reformatsky  (J.  Russ.  Rhys.  Chem. 
aS oc.,  1903,  35,  61 — 67). — The  interaction  of  molecular  proportions  of 
phenylhydrazine  and  ethyl  formate  yields  formylphenylhydrazine, 
NHPh'NH’CHO,  and  on  treating  this  with  another  molecule  of 
phenylhydrazine  and  distilling,  the  following  products  are  obtained  : 
water,  benzene,  aniline,  phenylcarbylamine,  unaltered  phenyl¬ 
hydrazine,  diphenyltetrazoline,  ammonia,  carbon  monoxide,  nitrogen, 
and  a  crystalline  compound  melting  at  126°.  The  reaction  is  represented 
by  the  equation:  7NHPh-NH-CHO  =  5H20  + C6H„  + NH2Ph  + 
3Ph-NC  +  C14H12N4  +  2N,  +  2NH3  +  2CO.  T.  H.  P. 

Action  of  Phenylhydrazine  on  Benzoic,  Acetic,  and  iso- 
Valeric  Esters.  L.  Baidakowsky  and  I.  Slepaka  (J.  Russ.  Phys. 
Chem.  Roc.,  1903,  35,  68 — 71). — The  formation  of  benzoyl-,  acetyl-, 
and  fsovaleryl-phenylhydrazines  by  the  action  of  phenylhydrazine  on 
ethyl  benzoate,  acetate,  or  isovalerate  takes  place  with  difficulty, 
and  only  small  yields  are  obtained  (compare  preceding  abstract). 

In  the  case  of  phenylhydrazine  and  ethyl  benzoate,  if  the  heating 
is  prolonged  or  is  carried  out  in  a  sealed  tube,  benzoylanilide,  benz- 
amide,  nitrogen,  and  ammonia  are  formed. 

Acetylphenylhydrazine,  NHPlrNHAc,  melts  at  128 — 129°,  and  bo- 
valerylphenylhydrazine,  NHPli  •NFP  COC4H(J,  at  141°.  'J'.  H.  P. 

Interaction  of  Zinc  Ethyl  and  Benzenediazonium  Chloride. 
M.  M.  Tichwinsky  (J.  Russ.  Phys.  Chem.  Roc.,  1903,  35,  155 — 170). — 
The  interaction  of  zinc  ethyl  and  benzenediazonium  chloride  in 
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ether  gives  rise  to  ethyl  chloride,  benzidine,  sym.-diethylbenzidine, 
phenylethylhydrazine,  and  phenyldiethylhydrazine. 

Diethylbenzidinedinitrosoamine,  032H8(N,!N0‘Et)2,  crystallises  from 
alcohol  in  pale  yellow  needles  or  plates,  melts  at  163°,  and  is  soluble 
in  light  petroleum  ;  it  gives  Liebermann’s  reaction. 

Diacetyldiethylbenzidine,  C12H8(NEtAc)2,  crystallises  in  thick, 
colourless  prisms,  melts  at  167°  and  dissolves  readily  in  benzene. 

Dibenzoyldiethylbenzidine  is  deposited  from  aqueous  alcohol  in  silky 
needles,  melts  at  185°,  and  dissolves  readily  in  benzene  or  ether, 
and  to  a  slight  extent  in  light  petroleum. 

Phenyldiethylhydrazine,  NEtPh'NHEt,  is  a  colourless,  mobile  oil, 
having  a  pleasant,  aromatic  odour  and  boiling  at  111 — 115°  under 
12  mm.  pressure;  it  is  readily  soluble  in  the  organic  solvents,  but 
only  slightly  so  in  water.  The  benzoyl  derivative,  NEtPlrNEtBz, 
crystallises  fi’om  light  petroleum  in  colourless,  well-formed,  thick 
rhombohedra  melting  at  60°.  The  nilrosoamine,  NEtPh*NEt*NO, 
is  a  yellow  oil  which  is  insoluble  in  water  and  gives  Liebermann’s 
reaction. 

Phenylethylhydrazine  was  obtained  as  its  benzoyl  derivative 
NEtPh-NHBz, 

which  crystallises  in  long,  thin  needles  melting  at  1 68°  and  dissolves 
slightly  in  benzene,  alcohol,  or  ether,  T.  H.  P. 


Formation  of  Rings.  Richard  Meyer  ( Annalen ,  1903,  327, 
1 — 58). — In  a  resume  of  our  present  knowledge  of  the  formation  of 
closed  rings  from  open  chains,  the  author  draws  attention  to  the  ex¬ 
ceptional  fact  that  carbamides  and  thiocarbamides  of  the  types 

C6H4<^^>CO,  and  C0H4<^j^>CS  are  formed  not  only  from 


aromatic  o-diamines,  but  also  from  m-  and  p-diamines,  whereas  similar 
derivatives  of  oxalic  acid  and  diamines  have  only  been  obtained  from 
the  o-compound,  the  on-  and  jo-diamines  giving  compounds  of  the  type 
C6H4(NH,C0,C02Et)2.  Recently,  suehiiDgs,  which,  however,  contain 
sulphur,  have  been  prepared  from  <?-,  m-,  and  jp-xylene  (Kotz  and  Sevin, 
Abstr.,  1900,  i,  343  ;  and  Autenrieth  and  Hennings,  Abstr.,  1902, 
i,  389).  With  the  object  of  throwing  further  light  on  this  subject,  a 
study  has  been  made  of  the  interaction  of  the  acids,  malonic,  succinic, 
•isosuccinic,  adipic,  sebacic,  and  phthalic,  with  o-,  m-,  and  ^-diamines. 

[With  Joh.  Maier.] — When  concentrated  alcoholic  solutions  of  either 
of  the  three  phenylenediamines  and  succinic  acid  are  mixed  and 
evaporated,  the  succinate,  HH2*CGH4'NH2,C02H*C2H4'C02H,  is  ob¬ 
tained  ;  it  is  crystalline  and  stable  in  the  absence  of  moisture,  bub 
when  heated  decomposes,  yielding  the  substances  mentioned  below. 

When  o-phenylenediamine  is  heated  with  succinic  acid  at  150 — 180°, 
three  substances  are  formed  :  o-phenylenesuccinamide, 


p  XT  </NH-CO 


>c2h 


4’ 


having  an  eight-membered  ring,  the  base,  C2H4(CO*NH*C6H4,NH2)2^ 
and  the  acid  amidine,  C6H4<^^j-^^>0,C2H4,002H,  which  always  forms 


the  main  product  of  the  reaction.  From  the  product  obtained  by 


ORGANIC  CHEMISTRY. 


443 


heating  mol.  proportions  of  o-phenylenediamine  hydrochloride,  succinic 
acid,  and  anhydrous  sodium  carbonate  together  at  150 — 180°,  the 
amide  first  mentioned  is  extracted  with  alcohol ;  it  melts  at  236°,  has 
an  intensely  sweet  taste,  and  both  acid  and  basic  properties  (compare 
Anderlini,  Abstr.,  1894,  i,  375) ;  from  the  residue,  the  base  is  extracted 
in  the  form  of  its  hydrochloride  by  water  ;  the  hydrochloride  crystallises 
in  very  long  needles  which  contain  water  ;  from  it,  the  base  is  obtained 
in  microscopic  needles  which  melt  above  the  temperature  attainable  by 
use  of  a  sulphuric  acid  bath.  From  the  mother  liquor,  from  which  the  base 
has  been  separated  by  means  of  ammonia,  the  acid  amidine  is  obtained 
on  concentrating  ;  it  crystallises  from  water  in  pale  yellow  prisms  melt¬ 
ing  at  226°,  and  has  both  acid  and  basic  properties ;  the  ester  can  be 
prepared  by  saturating  its  suspension  in  alcohol  with  hydrogen  chloride; 
it  crystallises  in  long  needles  and  is  converted  into  an  amide  by 
ammonia. 

7»-Phenylenediamine  and  succinic  acid  yield  the  m-phenylenedisuc- 
cinimide  described  by  Biedermann  (this  Journal,  1877,  i,  474;  ii,  783). 

From  the  product  of  the  interaction  of  jo-phenylenediamine  and 

CO 

succinic  acid,  p- aminosuccinanil ,  NH2*O0H4,N',\qq^>C2H4,  is  extracted 

from  the  product  of  the  reaction  by  alcohol,  and  crystallises  in  needles 
melting  at  236°;  from  the  residue,  insoluble  in  alcohol,  left  after  the 
extraction  of  the  base  just  described,  ip-phenylenedisuccinimide, 

C6H4^N<^^q^>C2H4^2,  can  be  extracted  by  acetic  acid  ;  it  crystallises 

in  rhombic  plates  and  can  be  sublimed  in  long  needles,  the  melting 
point  of  which  lies  very  high ;  it  can  be  distinguished  from  the  corre¬ 
sponding  m-derivative  by  the  fact  that  it  is  easily  nitrated  by  nitric 
acid,  whilst  the  m-compound  can  be  crystallised  from  the  boiling  acid 
without  change. 

Both  malonic  acid  and  tsosuccinic  acid  give  the  corresponding  amides 
when  heated  with  o-phenylenediamine. 

o in-,  and  jp-Phenylenediamines  readily  react  with  succinic  anhydride 
in  alcoholic  solution ;  the  o-compound  yields  o-phenylenesuccinamide, 
whilst  the  m-  and  ^-compounds  give  disuccinamic  acids.  The  acid  pre¬ 
pared  from  m-phenylenediamine,  C6H4(NH,C0*C2H4’C02H)2,  forms 
colourless  needles  which  sinter  at  180°,  melt  at  215°,  and  decompose  at 
220 — 221°;  it  is  readily  hydrolysed  when  heated  with  water  at  100°, 
especially  if  a  trace  of  acid  is  present,  and  with  acetic  anhydride  gives 
diacetyl-m-phenylenediamine.  p -Phenylenedisuccinamic  acid,  prepared 
from  succinic  anhydride  and  />-phenyIenediamine,  crystallises  in  lustrous 
needles  melting  at  262°;  when  heated  a  few  degrees  above  its  melting 
point,  it  again  solidifies  and  sublimes  at  a  higher  temperature  ;  under 
the  influence  of  heat,  it  is  converted  into  a  mixture  of  jo-phenylenedi- 
succinimide  and  jp-aminosuccinanil,  which  can  be  separated  into  its  com¬ 
ponents  by  acetone,  the  latter  compound  alone  being  soluble. 

o-Phenylenediamines  and  the  anhydrides  of  dicarboxylic  acids  were 
found  by  Anderlini  ( loc .  cit.),  when  mixed  in  such  solvents  as  benzene, 
which  do  not  contain  a  hydroxyl  group,  to  give  additive  products,  which 
easily  passed  into  phenylenediamides.  o-Phenylenediamine  and  succinic 
anhydride  in  solution  in  ethyl  acetate  yield  an  oil  which  rapidly  passes 

k  k  2 


444 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


into  o-phenylenesuccinamide  when  heated  with  alcohol  or  acetone. 
m-Phenylenediamine  and  succinic  anhydride  yield  a  solid  substance 
crystallising  in  soluble  needles  melting  at  156 — 166°,  and  changes 
rapidly,  even  when  kept  at  the  ordinary  temperature,  into  m-phenyl- 
enedisuccinamic  acid  (m.  p.  215°).  The  additive  product,  prepared 
from  jt)-phenylenediamine,  melts  at  183°  and  changes,  when  heated  or 
when  kept,  into  jo-phenylenedisuccinamic  acid.  When  this  additive 
product  is  heated  to  a  high  temperature,  the  disuccinamic  acid  first 
formed  decomposes  in  its  usual  manner,  giving  p-phenylenedisuccinimide 
and  p-aminosuccinanil.  These  additive  products  are  thought  to  be  repre¬ 
sented  not  by  the  foimula  NH2‘C6H4‘!NH,C0,C2Hr4,C02H,  but  by  the 

expression  NH2*  C6H4-NH-C(OH)<^£>CO,  as  this  more  truly  ex¬ 
presses  their  great  instability. 

Plithalic  anhydride  and  o-phenylenediamine  react  in  alcoholic  solution 
forming  o-phenylenephthalamide  (m.  p.  277°  ;  compare  Anderlini,  loc. 

cit.)  and  o  phenylenediphthalimide,  C6H4^N<^qq^>C6H4^2,  which  is  in¬ 
soluble  in  alcohol  and  can  therefore  be  easily  separated  from  the 
soluble  phthalimide ;  it  melts  at  292°.  Phthalic  anhydride  and 
m-phenylenediamine  yield  two  substances,  the  di-imide,  and  m-amino- 

phthanil,  NH2*C(3H4*]Sr‘\QQ^>C6H4  (brass-yellow  needles  melting  at 

190°),  which  was  prepared  by  Biedermann  {loc.  cit.),  and  thought  by 
him  to  be  the  diamide  ;  but  it  has  basic  properties,  can  be  diazotised, 
and  has  been  prepared  from  m-nitrophthalanil  (compare  Geigy  &  Co., 
D.R.-P.  126964,  1900).  From  p-phenylenediamine  and  phthalic  an¬ 
hydride,  p-aminophthalanil,  NH24CgH4*N<CQQ^CgH4,  was  obtained  in 

pale  yellow  needles  melting  at  250°  (compare  Biedermann,  who  gives 
the  melting  point  at  182°). 

When  ro-  or  ^-pbenylenediaroine  and  phthalic  anhydride  are  mixed 
in  ethyl  acetate  solution,  very  unstable  additive  compounds  are 
formed;  the  m-derivative  melts  at  151°,  and  then  again  solidifies  as 
it  changes  into  m-aminophthalanil  and  m-phenylenediphthalimide ; 
the  p- derivative  has  no  sharp  melting  point,  but  changes  when  heated 
into  a  mixture  of  p  phenylenediphthalimide,  which  can  be  extracted 
with  acetone  and  melts  at  356°,  and  p-aminophthalanil  (yellow 
needles),  which  remains  behind  in  the  acetone  mother  liquor. 

In  order  to  fix  the  constitution  of  the  amino  anils  described  above, 
these  compounds  have  been  prepared  from  the  nitro-anils.  o-Nitro- 
succinanil  is  prepared  by  melting  together  o-nitroaniline  and  succinic 
acid,  and  is  reduced  by  adding  reduced  iron  and  a  little  acetic  acid 
to  its  hot  alcoholic  solution  (by  tin  and  hydrochloric  acid,  it  is  both 
reduced  and  hydrolysed) ;  o-aminosuccinanil  crystallises  in  snow-white 
needles  melting  and  decomposing  at  230 — 232°,  and  is  readily  di¬ 
azotised.  m* Nitrosuccinanil  is  prepared  in  the  same  manner  as  the 
o-compound,  crystallises  in  colourless  prisms  melting  at  175 — 176°, 
and  is  reduced  by  iron  and  acetic  acid  in  acetone  solution  to  m -amino- 
succinanil,  which  forms  pale  yellow  crystals  melting  at  196 — 198°. 
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In  a  similar  manner,  jo-aminosuccinanil  is  obtained  from  p-nitro- 
succinanil. 

o -Aminophthalanil  is  prepared  by  reducing  with  iron  and  acetic  acid 
the  corresponding  nitro-derivative  suspended  in  dilute  alcohol,  and 
crystallises  in  slender  yellow  needles  melting  at  184 — 186°.  The 
m-  and  p-aminophthalanils  were  prepared  in  a  similar  manner  from 
the  corresponding  nitro-derivatives. 

In  the  course  of  attempts,  which  were  unsuccessful,  to  prepare 
aminoanilic  acids  of  the  type  NH2,C6H4*NH*C0,R"*C02H,  a  series 
of  nitroanilic  acids  have  been  obtained.  These  substances  were  all 
prepared  by  dissolving  mol.  proportions  of  the  nitroaniline  and  the 
acid  anhydride  in  ethyl  acetate,  and  then  evaporating  the  solvent, 
when  the  additive  product  is  left  in  a  crystalline  form,  o -Nitro- 
succinanilic  acid,  NU2*C6H4*NH*C(>C2H4*C02H,  forms  pale  yellow 
crystals  melting  at  131°,  and  is  very  readily  hydrolysed  by  water; 
the  m-miro-derivative  crystallises  in  colourless  leaflets  melting  at 
181 — 182°;  the  sodium  salt  crystallises  in  needles,  the  p  nitro¬ 
compound  forms  pale  yellow  needles  melting  at  202°.  o  Nitro- 
phthalanilic  acid  crystallises  in  yellow  leaflets  melting  at  145 — 146°, 
the  m-miro-compound  in  yellow  needles  melting  at  240°,  and  the 
p-m£ro-derivative  in  pale  yellow  needles  or  plates  which  melt  with 
evolution  of  gas  at  190 — 192°,  and  then  solidify,  to  melt  again  at 
260°.  The  rate  at  which  these  nitro-compounds  were  hydrolysed 
by  boiling  water  was  measured,  using  a  colorimetric  method. 

K.  J.  P.  0. 


Quinazoline.  Siegmund  Gabriel  (Ber.,  1903,  36,  800 — 813). — 


2 -Mercaptoquinazoline,  C6II4<^ 


CHIN 
N— C*SH 


,  prepared  by  the  action  of 


potassium  hydrosulphide  on  the  chloro-compound,  crystallises  from 
boiling  alcohol  in  hexagonal  plates,  sinters  at  225°,  melts  at  229 — 231° 
to  a  reddish-brown  liquid,  and  dissolves  in  alkalis,  but  is  reprecipitated 
by  boiling  with  ammonium  chloride. 

Unsuccessful  attempts  were  made  to  prepare  quinazoline  by  condens¬ 
ing  o-aminobenzaldehyde  with  formamide,  and  then  with  the  form- 
amideoxime,  NHg’CHINOH.  Similarly,  the  action  of  formamide  on 
o-aminobenzaldoxime  gave  o-aminobenzonitrile,  but  not  quinazoline. 
By  diazotising  and  reducing  o-aminobenzonitrile,  o-cyanophenyl- 
hydrazine,  CN*C6H4*NH*NH2,  was  prepared;  this  crystallises  from 
benzene  in  silvery  scales,  melts  at  152 — 153°,  and  is  identical  with  the 
base  which  Pinnow  and  Samann  prepared  (Abstr.,  1896,  i,  366)  from 
ketodihydrophenotriazinoxime  and  formulated  as  a  phenotriazine 
derivative  ;  the  hydrochloride  melts  at  160 — 161°,  the  sulphate  at 
215 — 218°,  the  acetyl  derivative  at  182 — 183°,  the  benzoyl  derivative 
at  177 — 178°,  whilst  the  picrate  decomposed  at  about  238°  (Pinnow 
and  Samann  gave  169°,  225°,  182°,  179°,  and  241°  respectively). 


Dihydroquinazoline,  C6H4<^ 


CH„*NH 
N  —  CH’ 


which  can  be  prepared  in 


good  yield  from  o-formaminobenzylamine  by  a  slightly  modified  method, 
distils,  with  slight  decomposition,  at  303 — 304°  under  769  mm.  pressure, 
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crystallises  from  water  in  colourless  needles,  and  dissolves  in  40  parts 
of  water  at  16°.  By  oxidising  this  base  with  potassium  ferricyanide, 


7.  „  T  .ch:n 

qumazohne,  C(JH4<^  _ i 

JN — L  J 


,  was  at  last  successfully  prepared  ;  it  boils 


at  243°  under  772  5  mm.  pressure,  melts  at  48 — 48‘5°,  has  a  normal 
molecular  weight  when  dissolved  in  diphenyl,  dissolves  easily  in  water 
to  a  neutral  solution,  from  which  it  is  precipitated  by  potassium  hydr¬ 
oxide,  crystallises  from  light  petroleum  in  glistening  flakes  resembling 
naphthalene,  has  a  bitter,  burning  taste,  and,  unlike  its  homologues, 
which  have  an  odour  of  acetamide,  it  is  odourless  at  the  ordinary  tempera¬ 
ture,  and,  when  warmed,  emits  an  odour  suggesting  that  of  quinoline 
or  phthalazine.  The  hydrochloride  and  sulphate  are  very  soluble  ;  the 
nitrate  crystallises  in  microscopic  plates  ;  the  picrate  is  precipitated  in 
minute  needles  and  melts  at  188 — 190°;  the  mercurichloride  forms 


minute,  white  crystals,  and  the  ferricyanide  forms  minute  flakes  ;  the 
platinichloride,  CsH6lSr2,H2PtC)6,  forms  flat,  pointed,  orange-yellow 
prisms  and  melts  at  250° ;  the  aurichloride ,  C8H6N2,HA.uC14,H20, 
forms  orange-red,  rhombohedral  crystals  and  melts  at  185°. 


2-Metbylquinazoline, 


c6h4< 


ch:n 

N=CMe 


prepared  by  a  similar 


method,  crystallises  from  light  petroleum  in  pale  yellow,  flat 
needles,  sinters  at  40°,  melts  at  41 — 42°,  and  is  identical  with  the  base 
described  by  Bischler  and  Lang  (Abstr.,  1891,  745). 

CH 

Tetrahydroquinazoline,  C6H4<^^2_^jj  (Busch,  Abstr.,  1894,  i, 

1148;  1895,  i,  306),  prepared  by  reducing  dihydroquinazoline,  crystal¬ 
lises  from  water  in  flat,  pointed,  rhombic  forms  as  a  hydrate, 


C8H10N2,H2O,  which  melts  at  49- 


the  anhydrous  base  crystallises 


from  light  petroleum  in  pointed  needles  and  melts  at  76°  ;  the  hydro¬ 
chloride  crystallises  in  flat  needles  and  melts  at  193 — 195°  (Busch, 
192°) ;  the  platinichloride  forms  orange-yellow  scales. 

CH  'NH 

2- Methyl  tetrahydroquinazoline,  C6H4<^.^2_^  ,  prepared  by  a 


similar  method,  does  not  form  a  crystalline  hydrate,  has  an  odour 
similar  to  that  of  benzonitrile,  has  a  bitter  taste,  and  dissolves  in 
water  to  a  strongly  alkaline  solution.  The  picrate  forms  long,  flat, 
pointed  needles,  sinters  at  175°,  and  melts  at  179°.  The  picrate  of  the 
dihydro-ha,se  forms  stout  prisms,  and  sinters  at  175°  and  melts  at 
185 — 187°.  Hydrochloric  acid  converts  the  base  into  acetaldehyde 
and  o-benzylenediamine.  T.  M.  L. 


Indanthrene.  I.  Felix  Kaufler  ( Ber .,  1903,  36,  930 — 933). — 
The  substance  “  A,”  of  the  German  Patent  135407  (compare  Abstr., 
1902,  i,  721),  which  is  insoluble  in  nitrobenzene,  can  be  purified  by 
dissolving  it  in  concentrated  sulphuric  acid  and  allowing  the  solution 
to  gradually  absorb  water ;  well-formed,  blue  needles  separate  which, 
in  the  case  of  “  Indanthrene  C,”  have  the  composition  C2gH10O4!N'2Br2, 
and,  in  the  case  of  indanthrene  itself,  the  composition  C2gH1204N2. 
Both  indanthrene  and  its  brominated  derivative  give  the  same 
substance,  C28H1602N2,  when  heated  with  hydriodic  acid  of  sp.  gr.  1‘96 
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for  4  hours  at  250 — 280°;  it  sublimes,  or  crystallises  from  nitrobenzene, 
in  beautiful,  red  needles,  is  non- basic,  and  probably  has  the  structure 


C6H4<00_ 


- C-N-C-CH-CH-O-CCL  „ 

1 1  i  1 1  h  ^>CU3\. 

c-ch:ch*c-n-c - c-OH.r  6  4’ 


whilst  indan- 


threne  is  probably  the  corresponding  anthraquinoneazine, 


C,H1<^>CaHll<^>0(1H1<^>0,H4.  w  A  D 


Diaminophenylphenonaphthacridine.  Fritz  CJllmann  and  E. 
Grether  ( Zeit .  Farb.  Text.  Chem.,  1903,  2,  89 — 92). — ^-Acetylamino- 
benzaldehyde  is  best  prepared  by  heating  commercial  jo-anhydroamino- 
benzaldehyde  with  a  mixture  of  water,  glacial  acetic  acid,  acetic 
anhydride,  and  sodium  acetate  ;  when  heated  with  m-tolylenediamine 
and  /3-naphthol  at  200°,  amino- 1 2-^-acetylaminophenyl-  1  Q-methylpheno- 

a/3-naphthacridine,  NH<,*CfiH2Me<^-^  6  4 _ ^>C10Hc,  is  ob¬ 


tained.  It  crystallises  in  yellow  needles,  melts  at  313°,  dissolves  in 
boiling  alcohol  giving  an  orange-yellow  solution  with  a  greenish 
fluorescence,  and  forms  a  hydrochloride  crystallising  from  alcohol  in 
small,  red  leaflets  ;  the  acetyl  derivative, 


NHAc-CLEI 


,H4-NHAc). 


>c]0h6, 


obtained  by  acetylation,  crystallises  from  nitrobenzene  in  colourless 
leaflets  and  melts  at  354°. 

9- Amino  - 1 2  -  p-  arninophenyl  - 1 0- methylpheno  -aft- naphthacridine,  ob¬ 

tained  by  hydrolysing  the  foregoing  monoacetyl  derivative  with  dilute 
sulphuric  acid,  separates  from  nitrobenzene  on  adding  ether  in  small, 
yellow  crystals  and  melts  at  318°;  the  dihydrochloride,  C24H21N3C12, 
crystallises  from  80  per  cent,  acetic  acid  in  red  needles, 
p  Acetylaminophenyltetraminoditolylmethane, 
NHAc-06H4-CH[06H2Me(NH2)2]2  [CH  :  Me :  (NH2)2=  1  :  3  :  4  :  6], 
prepared  by  heating  together  m-tolylenediamiue  and  p-acetylamino- 
benzaldehyde  in  alcoholic  solution,  separates  from  aniline  in  white 
crystals,  melts  at  205°,  and  when  heated  with  /3-naphthol  at  180°  is 
converted  by  loss  of  m-tolylenediamine  into  9-amino-12-jt?-acetylamino- 
phenyl-10-methylpheno-a/3-naphthacridine  {supra)  and  the  leuco-base 
derived  from  this. 

p-Nitrophenyltetraminoditolylmethane,  prepared  by  heating  m-tolyl¬ 
enediamine  with  alcoholic  p-nitrobenzaldehyde,  separates  from  aniline 
in  red  crystals,  melts  at  265°,  and  is  easily  reduced  by  stannous 
chloride  to  p -aminophenylletraminoditolylmethane  ;  this  also  crystallises 
from  aniline,  and,  when  heated  with  /3-naphthol  at  200°,  yields  the 
9-amino-12-/?-aminophenyl-10-methylpheno  a/?-naphthacridine  previ¬ 
ously  described.  W.  A.  D. 


Mechanism  of  Friedlander’s  Reaction  for  Converting 
Diazotates  [Diazoxides]  into  Hydrocarbons.  Alexander 
Eibner  ( Ber .,  1903,  36,  813 — 818). — In  converting  diazoxides  into 
hydrocarbons  by  means  of  an  alkaline  solution  of  stannous  chloride, 
it  is  probable  that  phenylhydrazine  is  an  intermediate  product.  This  view 
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was  confirmed  in  two  ways.  Phenylhydrazine  (6  grams)  and  diazo¬ 
benzene  (from  5  grams  of  aniline)  were  found  to  yield  benzene  (5 — 6 
grams),  azobenzene  and  diazoaminobenzene  being  also  formed,  as 
in  Friedlander’s  reaction.  Again,  considerable  quantities  of  phenyl¬ 
hydrazine  were  actually  isolated  when  the  diazoxide  was  added  to  the 
stannous  solution,  the  latter  being  covered  with  a  layer  of  ether. 

T.  M.  L. 

Esters  of  Azo-  and  Azoxy-benzoic  Acids.  Felix  Meyer  and 
K.  Dahlem  ( Annalen ,  1903,  326,  331 — 346). — Using  Vorlander  and 
Meyer’s  method  (Abstr.,  1902,  i,  328)  of  converting  diazonium  salts 
into  azo-compound  by  means  of  ammoniacal  cuprous  oxide,  a  series  of 
esters  of  azo-  and  azoxy-benzoic  acids  have  been  prepared. 

Ethyl  p-azobenzoate,  previously  prepared  by  the  use  of  ammoniacal 
cuprous  oxide,  has  now  been  obtained  by  oxidising  ethyl p-aminobenzo- 
ate  with  chromic  acid  in  acetic  acid  solution  ;  it  melts  at  145*5°  (corr.). 
Ethyl  p-hydrazobenzoate,  prepared  by  reducing  the  azo-compound  with 
zinc  and  ammonia,  crystallises  in  colourless  needles  melting  at  118°, 
and  is  very  readily  oxidised  by  the  air  to  the  original  azobenzoate,  which 
now  melts  at  143°.  The  melting  point,  114*5°,  given  in  Beihtein 
(iv,  1459)  and  observed  by  Uspensky,  is  therefore  incorrect.  Uspensky 
obtained  this  ester  by  reducing  ethyl  p-nitrobenzoate  in  alcoholic 
solution  with  sodium  amalgam ;  on  repeating  this  preparation,  a 
mixture  of  two  coloured  substances  was  obtained,  which  melted  at 
1L3 — 115°  and  could  not  be  separated  by  crystallisation.  As  ethyl 
p-azoxy  benzoate,  which  was  prepared  from  the  silver  salt  of  p-azoxy- 
benzoic  acid,  obtained  by  reducing  p-nitrobenzoic  acid  with  sodium 
arsenite,  melts  at  114*5°  (corr.)  to  a  turbid  liquid,  only  becoming  clear 
at  122  5°,  it  seemed  probable  that  Uspensky’s  ethyl  azobenzoate  was  a 
mixture  of  the  ethyl  esters  of  azo-  and  azoxy-benzoic  acid.  To  decide 
this  question,  p-nitro  ben  zoic  acid  was  reduced  by  sodium  amalgam,  and 
the  acid  obtained  converted  into  silver  salt ;  from  the  salt,  the  ester 
was  prepared  and  found  to  melt  at  113 — 115°.  A  mixture  Qf  the 
pure  esters  which  was  found  to  give  the  same  melting  point  was  not 
separable  by  crystallisation  from  alcohol. 

Methyl  p-azobenzoate,  prepared  by  oxidising  methyl  p-amino- 
benzoate  with  chromic  acid,  crystallises  in  red  needles  melting  at  242° 
(corr.) ;  it  was  also  prepared  from  the  silver  salt  of  p-azobenzoic  acid. 
Methyl  p-azoxybenzoate,  prepared  in  the  same  manner  as  the  correspond¬ 
ing  ethyl  ester,  crystallises  in  yellow  needles  melting  at  207°  (corr.)  ; 
on  reducing  methyl  p-nitrobenzoate  with  sodium  amalgam,  or  on 
treating  the  silver  salt  of  the  acids  prepared  by  reducing  p-nitro- 
benzoic  acid  with  methyl  iodide,  a  mixture  of  methyl  azo-  and  azoxy- 
benzoates  is  obtained  melting  at  202°,  and  not  separable  by  crystal¬ 
lisation  from  alcohol. 

Ethyl  m-azobenzoate  was  prepared  from  m-nitrobenzoic  acid,  which 
was  reduced  to  the  hydrazo-acid  by  zinc  dust  or  iron  filings,  and  then 
oxidised  by  the  air  to  the  azo-acid,  the  silver  salt  of  which  was 
acted  on  by  ethyl  iodide  ;  the  ester  resembled  that  prepared  by  the 
action  of  ammoniacal  cuprous  oxide  on  the  diazonium  salt  ( loc .  cit .)  and 
melted  at  109°  (corr.)  (compare  Golubeff  and  Fittica,  Beihtein,  iv, 
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1458).  Ethyl  ?rc-azoxybenzoate  was  prepared  from  silver  m- azoxy- 
beDzoate  and  ethyl  iodide  and  melted  at  78°  (compare  Uspensky, 
loc.  cit ).  Methyl  m-azobenzoate  crystallises  in  golden-yellow  leaflets 
melting  at  163°  (eorr.),  and  methyl  m-azoxybenzoate  in  pale  yellow 
leaflets  melting  at  134°. 

Ethyl  o-azobenzoate  was  prepared  by  reducing  o-nitrobenzoic  acid  to 
o-azobenzoic  acid  (Griess,  Abstr.,  1878,  149),  which  was  then  converted 
into  the  ester  by  means  of  the  silver  salt ;  it  crystallises  in  four-sided 
orange  leaflets  melting  as  85°;  Eittica’s  ester  melted  at  138 — 139° 
(Abstr.,  1879,  152).  Ethyl  oazoxybenzoate  was  prepared  from  o-nitro¬ 
benzoic  acid,  which  was  reduced  by  alcoholic  potassium  hydroxide 
to  o-azoxybenzoic  acid  (Griess,  this  Journal,  1875,  460  ;  and  Uspensky, 
Abstr.,  1893,  i,  164,  165),  and  the  latter  converted  into  the  ester 
through  the  agency  of  the  silver  salt ;  the  ester  crystallises  in  pale 
yellow  leaflets  melting  at  76 — 77°.  Methyl  o-azobenzoate,  prepared 
from  the  silver  salt,  crystallises  in  red  needles  melting  at  101° ; 
methyl  o-azoxy benzoate,  which  has  been  previously  prepared  by 
Uspensky  (loc.  cit.),  melts  at  117°  (corr.).  K.  J.  P.  0. 

Benzene  azopyrroles  and  Benzeneazoindoles.  Giuseppe  Plan- 
cher  and  E.  Soncini  ( Gazzetta ,  1902,  32,  ii,  447 — 466). — It  has  been 
shown  that  all  so-called  oxyazo-derivatives  are,  in  the  free  state, 
phenylhydrazone  compounds  which  possess,  in  greater  or  less  degree, 
the  power  of  changing  into  real  oxyazo  compounds ;  their  alkali 
metal  derivatives  and  their  ethers  also  have  an  oxyazo-structure.  The 
present  researches  have  been  made  with  a  view  to  ascertaining 
whether  the  azopyrrole  and  azoindole  derivatives  also  have  a  phenyl¬ 
hydrazone  structure.  To  this  end,  their  reactivity  with  phenylcarb- 
imide  has  been  examined,  and  it  has  been  found  that  all  the  pyrrole 
or  indole  compounds  having  the  azo  residue  in  the  2-position  react, 
with  different  degrees  of  readiness,  with  the  carbimide,  whilst  those 
in  which  the  azo-residue  occupies  the  3-position  do  not.  It  cannot  be 
concluded  from  this  behaviour  that  the  3-azo-compounds  are  true  azc- 
derivatives  and  tbat  the  2-derivatives  are  really  hydrazones,  as  it  may 
be  that,  in  the  free  state,  all  are  azo-compounds  differing  in  the  facility 
with  which  they  become  transformed  into  hydrazones. 

Phenylcarbimide  does  not  react  with  pyrrole,  5-phenyl-2-methyl- 
pyrrole,  or  s-  or  as-dimethylpyrrole. 

Pyrroleazobenzenephenylcarbamide,  C4NHgl  N1  NPlr  CO  *NHPh,  pre¬ 
pared  by  the  action  of  phenylcarbimide  on  benzeneazopyrrole,  separates 
from  light  petroleum  in  orange-yellow,  acicular  crystals  melting  at 
108—110°. 

Benzeneazo-5-phenyl-2-methylpyrrole,  C1-H15ls73,  separates  from  dilute 
alcohol  in  reddish-yellow  crystals  which  solten  at  105°  and  melt  at 
120°  and  are  slightly  soluble  in  benzene  or  light  petroleum.  It  does 
not  react  with  phenylcarbimide. 

Benzeneazo- 2  :  i-dimethylpyrrole,  C12H13lSIg,  is  deposited  from  dilute 
alcohol  in  shining,  garnet-red  crystals  melting  at  118  — 119°  and 
soluble  in  benzene  and,  to  a  slight  extent,  in  light  petroleum;  it  has 
basic  properties  and  forms  a  hydrochloride  and  a  reddish-yellow  picrate. 
It  combines  with  phenylcarbimide,  yielding  benzeneazo-2  : 4- dimethyl - 
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pyrrolephenylcarbamide,  G4NH2Me2!N‘NPh’CO*NHPh,  which  separates 
from  light  petroleum  in  crystals  melting  at  72°  and,  when  kept 
gradually  decomposes  into  its  components. 

Benzeneazo-2  : 5-dimethylpyrrole  does  not  react  with  phenylcarb- 
imide. 

Attempts  to  prepare  azo-derivatives  of  indole  and  3-methylindole 
(scatole)  have  not  been  successful. 

Benzeneazo-2-phenylindole,  NH<^_^pj^,C*N2Ph,  separates  from  light 

petroleum  or  benzene  in  stable  crystals  melting  at  166°.  Like 
benzeneazo-2-methylindole,  it  does  not  react  with  phenylcarbimide. 

The  action  of  methyl  iodide  on  pyrroleazobenzene  yields  methyl- 
pyrroleazobenzene  as  a  red  liquid  which  boils  at  140°  under  21 
mm.  pressure  and  forms  an  intensely  red  hydrochloride,  a  crystal¬ 
line  platinichloride ,  and  a  picrate,  C17HI407N6,  separating  from  alcohol 
in  crystals  melting  at  151°;  on  reduction,  aniline  is  given  off,  showing 
that  the  methyl  group  does  not  replace  a  hydrogen  of  the  phenyl- 
hydrazine  residue,  as  if  this  were  the  case  methylaniline  would  be 
obtained.  T.  H.  P. 

Syntheses  with  Phenylazoimide  [Triazobenzene].  III.  Otto 
Dimroth  ( Ber .,  1903,  36,  909 — 913.  Compare  Abstr.,  1902,  i,  403  ; 
and  this  vol.,  i,  127). — Phenylazoimide  (triazobenzene)  reacts  readily 
with  an  ethereal  solution  of  phenylmagnesium  bromide,  yielding  the 
compound ,  MgBr'NPh-NINPh,  which  separates  in  the  form  of  orange- 
red  crystals  when  the  ethereal  solution  is  placed  in  ice.  It  is 
extremely  unstable  and  reacts  most  readily  with  water,  yielding  diazo- 
aminobenzene. 

Triazobenzene  also  reacts  with  an  ethereal  solution  of  methylmag- 
nesium  iodide,  yielding  an  additive  product,  which,  on  treatment  with 
water  and  ammonium  chloride  solution,  yields  diazobenzenemethyl- 
amide,  NPh!N*NHMe  or  NHPh'NINMe,  in  the  form  of  large,  colour¬ 
less  plates  melting  at  37 — 37  5°  and  readily  soluble  in  most  organic 
solvents.  In  contact  with  acids,  or  when  warmed  with  water,  it  is 
hydrolysed  to  aniline,  methyl  alcohol  (or  ester),  and  free  nitrogen.  It 
methylates  most  acids  as  readily  as  does  diazomethane.  J.  J.  S. 

The  Iodine-binding  Group  in  Proteid.  Adolf  Oswald 
( Beilr .  chem.  Physiol.  Path.,  1903,  3,  514 — 521). — From  the  study  of 
iodine  compounds  of  casein  and  gelatin  and  of  the  products  of  tryptic 
digestion,  the  conclusion  is  drawn  that  tyrosine  is  not  the  only  iodine* 
binding  group  in  the  proteid  molecule,  but  the  nature  of  the  other 
complex  is  not  decided.  W.  D.  H. 

Products  obtained  by  the  Iodation  of  Proteids.  III. 
C.  H.  L.  Schmidt  ( Zeit .  physiol.  Chem.,  1903,  37,  350 — 354.  Compare 
Abstr.,  1902,  i,  251,  732  ;  and  this  vol ,  i,  135). — The  aromatic  com¬ 
pounds  produced  by  the  action  of  iodine  on  egg-albumin  have  been 
investigated.  The  conditions  were  the  same  as  in  the  experiments 
previously  described,  and  silver  iodate  was  added  in  order  to  eliminate 
as  far  as  possible  the  reducing  action  of  the  hydrogen  iodide. 
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Among  the  products  isolated  were  phenol  and  yj-cresol,  both  decom¬ 
position  products  of  tyrosine  ;  also  benzoic  and  hippuric  acids,  probably 
produced  by  the  oxidising  action  of  iodine  on  alanine,  one  of  the 
primary  decomposition  products  of  tyrosine.  J.  J.  S. 

Ovomucoid.  Leo  Langstein  ( Beitr .  chem.  Physiol.  Path .,  1903, 
3,  510 — 513). — The  conclusion  is  reached  that  ovomucoid  is  pre¬ 
formed  in  white  of  egg ;  the  results  of  elementary  analysis  come  out 
very  close  to  those  of  previous  observers.  Its  amount  is  fairly 
constant.  Its  place  in  a  classification  of  proteids  is  discussed. 

W.  D.  H. 

Optical  Activity  of  Haemoglobin  and  of  Globin.  Arthur 
Gamgee  and  A.  Croft  Hill  ( Proc .  Roy.  Soc.,  1903,  71,  376—385  ; 
Per.,  1903,  36,  913 — 914). — Solutions  of  haemoglobin  and  its  deriva¬ 
tives  have  been  examined  in  a  large  Lippich  half-shadow  polarimeter 
specially  constructed  for  investigations  with  polarised  light  of  any 
wave  length.  A  Landolt’s  filter  for  red  rays  was  employed,  and  by 
this  means  a  monochromatic  light  of  mean  wave  length  A=  665‘3  yy 
was  obtained. 

Haemoglobin,  oxyhaemoglobin,  and  carbon  monoxide  haemoglobin  have 
[a],  +  10-4.  These  are  the  first  examples  of  dextrorotatory  proteid 
substances.  Globin  has  [a]c  -  54'2.  J.  J.  S. 

Optical  Activity  of  Nucleoproteids  from  the  Pancreas, 
Thymus,  and  Secondary  Nerves.  Arthur  Gamgee  and  Walter 
Jones  (Proc.  Roy.  Soc.,  1903,  71,  385—397  ;  Ber.,  1903,36,  914.  Com¬ 
pare  preceding  abstract). — The  nucleoproteids  are  all  dextrorotatory. 
Nucleohiston  from  thymus  has  [a]u  +37,5°,  and  Hammarsten’s 
nucleoproteid  from  the  pancreas  has  [a]D  +  97’9°.  On  transformation 
into  a  nuclein,  the  optical  activity  of  the  nucleoproteid  is  lessened. 

J.  J.  S. 

Cytosine.  Albrecht  Kossel  and  H.  Steudel  (Zeit.  physiol.  Chem., 
1903,  37,  377 — 380). — Cytosine  from  thymusnucleic  acid  (Kossel  and 
Neumann,  Abstr.,  1894,  i,  156  ;  1896,  i,  658)  has  been  further  investi¬ 
gated.  Analyses  of  the  platinichloride  and  of  the  picrate  indicate 
that  the  formula  for  the  free  base  is  C4H5ON3  and  not  C21H30O4N16  as 
previously  suggested.  The  picrate  can  only  be  obtained  pure  by  using 
a  specimen  of  the  base  purified  by  the  aid  of  its  platinichloride.  It 
crystallises  in  pale  yellow,  glistening  needles,  turns  brown  at  255°,  and 
melts  and  decomposes  at  270°  (uncorr.).  The  base  is  undoubtedly 
identical  with  the  cytosine  recently  obtained  from  the  testicles  of  the 
sturgeon  (this  vol.,  i,  303).  The  reactions  of  the  base  with  chlorine 
water  and  with  nitrous  acid,  indicate  that  it  is  an  iminohydroxypyrim- 
idine.  J.  J.  S. 

A  Soluble  Modification  of  Plastein.  W.  W.  Sawjaloff  (Chem. 
Centr.,  1903,  i,  529  ;  from  Centr.  Physiol .,  16,  625 — 627). — The 
substance  formed  by  the  action  of  rennet  on  albumoses  exists  also  in 
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a  soluble  form.  After  albumoses  from  fibrin  are  allowed  to  remain  at 
room  temperature  with  gastric  juice,  the  fluid  contains  coagulable  proteid 
and  the  coagulum  shows  all  the  properties  of  plastein.  W.  D.  H. 

Uroferric  Acid.  0.  Thiele  (Zeit.  physiol.  Chem .,  1903,  37  > 
251 — 301). — Uroferric  acid,  03,-H56019N8S,  is  obtained  from  urine 
by  a  lengthy  process  described  in  the  original  paper.  The  zinc 
salt,  C35H50O19N8SZn3,  and  barium  salt,  C35H50O1C)N8SBa3,  have  been 
prepared  ;  both  are  soluble  in  water,  but  are  precipitated  by  absolute 
alcohol.  When  quite  free  from  ether,  the  acid  is  only  slightly 
hygroscopic,  it  dissolves  readily  in  water,  saturated  ammonium 
sulphate  solution,  or  in  dry  methyl  alcohol,  yielding  pale  yellow,  or, 
when  concentrated,  dark  brown,  solutions.  It  is  only  sparingly  soluble 
in  absolute  alcohol  and  is  insoluble  in  most  other  organic  solvents. 
It  has  a  strongly  acid  reaction,  bitter  taste,  and  gives  negative  results 
with  Million’s,  Adamkiewicz’,  and  Molisch’s  reagents,  also  in  the 
xanthoprotein  reaction,  and  with  mercuric  chloride,  metaphosphoric 
acid,  and  picric  acid  solutions.  Prolonged  boiling  with  alkaline 
lead  acetate  does  not  remove  any  of  the  sulphur.  It  yields  precipi¬ 
tates  with  phosphotungstic  acid  and  with  mercury  sulphate  or  nitrate. 
The  acid  is  optically  active  in  solution  and  has  [a]  -32,5°  at  18°. 
When  decomposed  at  145°  with  hydrochloric  acid  of  sp.  gr.  PI 2,  it 
yields  carbon  dioxide  and  other  products  which  have  not  been  identified. 
Arginine  and  histidine  were  not  present.  Decomposition  with  hydro¬ 
chloric  acid  and  stannous  chloride  under  the  ordinary  pressure  gives 
rise  to  hydrogen  sulphide,  sulphuric  acid,  aspartic  acid,  ammonia, 
and  small  amounts  of  organic  amines,  but  none  of  the  known  hexone 
bases.  J.  J.  S. 

General  Characters  of  the  Soluble  Ferments  which  effect 
the  Hydrolysis  of  the  Polysaccharides.  Emile  Bourquelot 
( Compt .  rend.,  1903,  136,  762 — 764.  Compare  Abstr.,  1902,  i,  744). 
— Attempts  are  made  to  define  the  relation  which  exists  between  the 
soluble  ferments  and  the  substances  (sugars)  on  which  they  exert  their 
action.  Each  of  the  hexobioses  formed  by  the  condensation  of  two 
mols.  of  dextrose,  namely,  maltose,  trehalose,  gentiobiose,  and  touranose, 
requires  a  different  ferment  to  convert  it  into  dextrose  ;  the  ferment 
can  only  attack  one  type  of  linking.  In  the  same  way,  the  hexobioses 
formed  from  dextrose  and  another  hexose  are  each  hydrolysed  by  its 
special  ferment.  In  the  liexotrioses,  such  as  gentianose,  two  ferments 
are  frequently  required  to  completely  hydrolyse  the  polysaccharide  ; 
thus,  in  the  case  quoted,  invertase  produces  gentiobiose  and  kevulose, 
but  the  gentiobiose  can  only  be  hydrolysed  by  the  subsequent  action 
of  gentiobiase ;  further,  the  invertase  must  act  first ;  gentiobiase  has 
no  action  on  the  triose.  In  the  case  of  the  hexotetroses,  three  ferments 
are  required  to  act  successively  and  in  a  given  sequence,  but  one 
ferment  may  be  required  twice  at  different  periods  of  the  hydrolysis. 

K.  J.  P.  O. 


453 


Organic  Chemistry. 


New  Method  of  Preparation  of  Nitrolic  Acids.  Giacomo 
Ponzio  ( Atti  R.  Accad.  Sci.  Torino,  1903,  38,  201 — 205). — Nitrolic 
acids  may  be  readily  prepared  by  the  action  of  an  ethereal  solution 
of  nitrogen  peroxide  (1  mol.)  on  the  a-isonitroso-acids  (1  mol.)  of  the 
fatty  series.  The  energy  of  the  reaction  may  be  controlled  by  cooling 
the  flask  in  which  the  reaction  is  proceeding.  The  resulting  solution 
is  afterwards  washed  with  a  little  water  and  the  nitrolic  acid  is  then 
extracted  as  potassium  salt  by  treatment  with  10  per  cent,  potassium 
hydroxide  solution. 

Methylnitrolic  acid,  prepared  in  this  way  from  isonitrosoacetic  acid, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  long, 
flattened  needles  melting  and  decomposing  at  68°,  and  not  at  64°,  as 
was  stated  by  Tscherniac  (A_bstr  ,  1875,  560). 

The  meltiug  point  of  the  ethylnitrolic  acid  obtained  confirms  that 
given  by  Nef  ( Annahn ,  1894,  280,  283  ;  Abstr.,  1895,  i,  3). 

The  benzoyl  derivative  of  propyl  nitrolic  acid  crystallises  from  alcohol 
in  faintly  yellow  laminae  which  melt  at  85°,  and  are  soluble  in  light 
petroleum  or  chloroform.  T.  H.  P. 

Catalytio  Decomposition  of  Ethyl  Alcohol.  Wladimir  N. 
Ipatieff  ( J .  pr.  Chem  ,  1993,  [ii],  67,  420 — 421.  Compare  Abstr., 
1902,  i,  4,  335,  and  Ehrenfeld,  Abstr.,  1903,  i,  306). — The  author’s 
previous  papers  ( loc .  cit.)  on  the  influence  of  catalytic  agents  and  of 
various  temperatures  on  the  decomposition  of  alcohols  have  been 
overlooked  by  Ehrenfeld. 

When  distilled  over  aluminium  powder  at  580 — 680°,  ethyl  alcohol 
yields  divinyl  in  addition  to  the  products  of  the  aldehyde  and  ethylene 
decompositions. 

With  bromine,  divinyl  forms  the  tetrabromide,  which  melts  at 
115 — 116°  and,  when  treated  with  alcohol  and  zinc  dust,  yields  a 
hydrocarbon ,  C4H6.  When  passed  through  a  solution  of  hydrogen 
bromide  in  glacial  acetic  acid,  this  forms  an  unsaturated  bromide, 
C4H7Br,  which  melts  at  102 — 107°,  forms  an  additive  product  with 
bromine,  and  decolorises  potassium  permanganate.  When  distilled 
over  aluminium  at  620 — -700°,  ethylene  yields  hydrogen,  carbon,  and 
methme.  Under  the  same  conditions,  water  is  not  decomposed. 

G.  Y. 

Catalytic  Decomposition  of  Alcohols  by  Finely- divided 
Metals.  Saturated  Primary  Aloohols.  Paul  Sabatier  and 
Jean  B.  Senderens  ( Compt .  rend  ,  1903,  136,  921 — 924.  Compare  this 
vol.,  i,  393). — Reduced  copper  decomposes  primary  saturated  alcohols 
according  to  the  equation  C„H2»+i‘CHs*OfcL  —  H2  +  CnH2n4i'COH, 
giving  hydrogen  and  an  aldehyde.  This  may  conveniently  be  used  as 
a  method  for  preparing  aldehydes.  The  decomposition  of  the  alcohols 
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takes  place  at  about  200 — 240°,  but  at  higher  temperatures  the  alde¬ 
hyde  formed  is  more  or  less  destroyed  with  the  production  of  carbon 
monoxide  and  a  hydrocarbon  ;  at  about  400°,  the  decomposition  of  the 
aldehyde  is  practically  complete. 

With  reduced  nickel,  the  action  is  more  violent  and  takes  place  at 
a  lower  temperature,  but  it  is  impossible  to  avoid  the  partial  de¬ 
composition  of  the  aldehyde  formed.  The  action  is  further  complicated 
by  the  fact  that  nickel  decomposes  the  carbon  monoxide  formed  from 
the  aldehyde.  Reduced  cobalt  acts  similarly  to  nickel. 

Platinum  sponge  also  effects  the  decomposition  of  the  alcohol,  but  at 
a  temperature  superior  to  that  required  with  copper,  and  consequently 
there  is  a  greater  destruction  of  the  aldehyde  than  when  copper  is 
employed.  J.  McC. 

Catalytic  Decomposition  of  Alcohols  by  Finely  divided 
Metals.  Allyl  and  Benzyl  Alcohols.  Secondary  and  Tertiary 
Alcohols.  Paul  Sabatier  and  Jean  B.  Senderens  ( Gompt .  rend., 
1903,  136,  983 — 986.  Compare  this  vol.,  i,  393,  and  preceding 
abstract). — Reduced  copper  acts  on  allyl  alcohol  at  180°  giving 
hydrogen  and  an  unsaturated  aldehyde,  but  the  aldehyde  is  then 
reduced  by  the  hydrogen  and  the  products  m  of  the  decomposition 
are  propaldehyde  and  a  small  quantity  of  hydrogen  and  acralde- 

hyde  (ch2:ch-ch2oh=h2  +  ch2:ch-coh;  ch2:ch-coh  +  h2  = 

CHg'CHg'COlI).  At  300°,  reduced  copper  decomposes  benzyl  alcohol, 
giving  hydrogen  aud  benzaldehyde.  At  380°,  the  reaction  is  more 
complex,  and  amongst  the  products  are  found  hydrogen,  carbon 
monoxide,  carbon  dioxide,  benzene,  and  toluene,  produced  according 
to  the  two  equations  :  CH2Ph*OH  =  C6H6  +  CO  +  H2  and  2CH2Ph,OH  = 
C6H5Me  +  C6H6  +  C02  +  H2.  This  decomposition  may  also  be  brought 
about  by  reduced  nickel,  but  there  is  a  greater  decomposition  of  the 
benzaldehyde  formed. 

Secondary  alcohols  are  similarly  decomposed  by  reduced  metals,  and 
the  actions  are  simpler  because  the  ketones  formed  are  more  stable 
than  the  aldehydes  formed  from  t lie  primary  alcohols.  All  the 
secondary  alcohols  examined  are  decomposed  by  reduced  copper, 
giving  pure  hydrogen  and  a  75  per  cent,  yield  of  the  ketone.  In 
this  way,  isopropyl  alcohol  gives  acetone  slowly  at  150°  and  quite 
smoothly  at  250 — 430°.  iso  Butyl  alcohol  is  decomposed  at  160°, 
and  up  to  300°  there  is  no  decomposition  of  the  ketone  formed. 
Methylhexylcarbinol  is  decomposed  at  250 — 300° ;  at  400°,  there  is  a 
slight  decomposition  into  carbon  monoxide,  methane,  and  hexane. 
Reduced  nickel  also  effects  this  decomposition,  but  at  the  same  time 
the  ketone  is  always  more  or  less  decomposed.  At  210°,  isopropyl 
alcohol  gives  water,  methane,  and  ethane  (CHMe2'OH+  H2  =  H20  + 
CH4  +  C2H6),  as  well  as  hydrogen  and  acetone.  At  260°,  the  re¬ 
action  is  moie  complex  and  carbon  monoxide  and  carbon  dioxide  are 
formed;  no  aldehyde,  however,  is  produced.  At  200°,  isobutyl 
alcohol  gives  hydrogen  and  methyl  ethyl  ketone,  but  at  the  same  time 
about  half  of  the  alcohol  is  decomposed  into  water  and  a  paraffin 
hydrocarbon.  Methylhexylcarbinol  is  similarly  decomposed  at  250°. 


ORGANIC  CHEMISTRY. 


455 


In  its  action,  reduced  cobalt  stands  about  midway  between  copper 
and  nickel  in  bringing  about  the  decomposition  of  secondary  alcohols. 

Platinum  sponge  decomposes  isopropyl  alcohol  into  acetone  and 
hydrogen  at  300°  without  any  further  decomposition,  and  even  at  400° 
only  a  comparatively  small  amount  of  carbon  monoxide  is  formed. 

Tertiary  alcohols  are  also  decomposed  by  reduced  metals.  At 
280 — 400°,  reduced  copper  decomposes  trimethylcarbinol  into  iso¬ 
butylene  and  water,  whilst  at  300°  tert.- amyl  alcohol  gives  water 
and  /I-methylbutylene.  Analogous  results  are  obtained  with  reduced 
nickel  at  temperatures  up  to  200°,  but  at  higher  temperatures  the 
olefinic  hydrocarbon  is  decomposed  into  carbon  and  a  paraffin  hydro¬ 
carbon.  J.  McC. 

Physical  Properties  of  Trimethylcarbinol.  Robert  de 
Forcrand  ( Compt .  rend.,  1903,  136,  1034 — 1037.  Compare  Abstr., 
1892,  1066). — Trimethylcarbinol,  purified  by  distillation  with  metallic 
sodium,  melts  at  25*45°,  boils  at  82*8°  (corr.)  under  761*4  mm. 
pressure,  and  when  slowly  sublimed  forms  large,  flattened,  ortho¬ 
rhombic  prisms.  The  specific  heat  of  the  salt  between  the  tempera¬ 
tures  —  21°  and  14°  is  0  580,  and  of  the  liquid  between  the  tempera¬ 
tures  25*45°  and  44*8°,  0*722.  The  molecular  heats  of  liquefaction 
and  vaporisation  are  1*552  and  9*426  respectively.  T.  A.  H. 

Action  of  Carbonyl  Chloride  on  Mixed  Organo -magnesium 
Compounds.  Victor  Grignakd  {Compt.  rend.,  1903,  136,  815 — 817). 
— When  the  commercial  20  per  cent,  solution  of  carbonyl  chloride 
(1  mol.)  in  toluene  is  treated  with  an  organ o-magnesium  compound 
(3  mols.),  a  tertiary  alcohol  is  formed,  and,  in  the  case  of  the  higher 
alkyl  compounds,  also  secondary  alcohols  :  COCl2  +  3RMgX  = 
CRg'O’MgX  +  2MgXCl.  Thus,  from  magnesium  methyl  iodide  and 
ethyl  bromide,  trimethylcarbinol  and  triethylcarbinol  are  obtained  in 
yields  equal  to  50  per  cent,  of  the  theoretical ;  from  magnesium  propyl 
bromide,  a  mixture  of  dipropylcarbinol  and  tripropylcarbinol  is  formed  ; 
the  latter  is  a  mobile  liquid  of  strong  odour,  boiling  at  190 — 192°. 
Magnesium  isoamyl  bromide  gives  a  mixture  of  diisoamylcarbinol  and 
triisoamylcarbinol  j  the  latter  is  a  very  viscous  liquid  of  sweet  odour 
boiling  at  140°  under  10  mm.  pressure. 

When  carbonyl  chloride  (1  mol.)  and  the  organo-magnesium  com¬ 
pound  (2  mols.)  are  used,  besides  the  primary  and  tertiary  carbinols, 
the  products  of  dehydration  of  these  substances  are  formed.  Thus, 
from  magnesium  isoamyl  bromide,  the  hydrocarbon, 

C(C5Hn)2:  CH  •  CH2  •  CHMe2, 

is  obtained  as  a  mobile  liquid  boiling  at  114 — '115°  under  10  mm. 
pressure. 

Under  no  circumstances  does  the  ketone,  which  might  be  expected, 
appear  to  be  formed.  K.  J.  P.  O. 

Action  of  Alkalis  on  G-lycerol :  Estimation  of  Glycerol.  A. 
Buisine  {Compt.  rend.,  1903,  136,  1082 — 1083). — When  glycerol  is 
heated  with  excess  of  potassium  hydroxide  or  potash-lime  at  220 — 250°, 
potassium  formate  and  acetate  are  formed  ;  at  250 — 280°,  potassium 
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acetate  and  oxalate  are  the  principal  products;  whilst  at  280 — 320° 
acetate  and  carbonate  of  potassium  are  produced.  In  each  reaction,  a 
definite  volume  of  hydrogen  is  evolved,  and  it  is  suggested  that 
glycerol  might  be  estimated  by  heating  with  a  large  excess  of 
potassium  hydroxide  and  potash  lime  at  320°  and  measuring  the  volume 
of  hydrogen.  T.  A.  H. 

Action  of  Phosphorous  Acid  on  Erythritol.  P.  Carris 
(Compt.  rend.,  1903,  136,  1067 — 1069.  Compare  this  vol.,  i,  307). — 
When  molecular  quantities  of  phosphorous  acid  and  erythritol  are 
heated  at  130°,  there  is  formed,  after  one  hour,  the  monoerythritol 
ester,  and  after-some  hours  the  compound  C2H2(OH)2[CH2*<>P(OH)2]2. 
These  substances  were  isolated  as  their  calcium  salts.  When  the 
reaction  is  continued  for  150  hours,  the  principal  product  is  erythran 
phosphite ,  P(0H)C4Hfi03 ;  this  crystallises  in  colourless  needles,  melts 
at  117°,  sublimes  at  130 — 140°,  and  is  decomposed  by  water  forming 
the  acid  ester,  P(0H)2*0*C4H?02.  The  calcium  salt  of  this  crystallises 
in  needles  containing  H20,  and  becomes  anhydrous  at  100°. 

T.  A.  H. 

The  Simplest  Chloro  ethers.  Edgar  Wedekind  ( Ber .,  1903, 
36,  1383 — 1386). — Chloromethyl  methyl  ether,  CH2Cl’OMe,  is  best 
prepared  by  triturating  trioxymethylene  with  methyl  alcohol  saturated 
with  hydrogen  chloride ;  it  boils  rather  indefinitely  at  about  60°,  and  is 
rapidly  decomposed  by  water,  giving  a  solution  of  formaldehyde, 
methyl  alcohol,  and  hydrogen  chloride.  Trioxymethylene  is  obtained, 
contrary  to  former  statements,  only  when  the  decomposition  is  slowly 
effected  by  an  insufficient  quantity  of  water.  When  the  chloro  ethers 
interact  with  salts  of  organic  acids,  esters  of  the  type  COgR’CHg'OR' 
are  formed,  but  the  facility  of  interaction  varies  greatly ;  thus,  from 
potassium  acetate  and  chlorodimethyl  ether  and  chloromethyl  ethyl 
ether,  the  esters  CH3,C02*CH2,0Me  and  CHg'CO^CIROEt  are  easily 
obtained,  but  the  corresponding  esters  of  formic  acid  are  not  producible 
from  potassium  or  calcium  formate,  but  only  from  lead  formate. 

W.  A.  D. 

Action  of  Mineral  Acids  on  Acetic  Acid.  Ame  Pictet  (Arch. 
Sci.  phys.  nat.,  1903,  [iv],  15,  465 — 467.  Compare  this  vol.,  i,  309). 
— By  the  action  of  chromic  anhydride  on  glacial  acetic  acid,  acetic 
chromic  anhydride,  OH’CrOg'OAc,  is  produced,  and  forms,  after  drying 
at  110°,  a  brownish-red  powder,  which  decomposes  on  heating,  yielding 
chromic  oxide.  All  the  mixed  anhydrides  are  decomposed  by  water 
into  the  corresponding  acids,  and,  with  the  exception  of  triacetic  boric 
anhydride  ( loc .  cit.),  yield  ethyl  acetate  on  treatment  with  alcohol, 
whilst  ammonia  gives  acetamide  and  the  ammonium  salt  of  the 
mineral  acid.  G.  D.  L. 

Plumbic  Acid  Derivatives.  Albert  Colson  (Compt.  rend.,  1903, 
136,  891  —  892.  Compare  this  vol.,  i,  396). — The  author  acknowledges 
the  work  of  Hutchinson  and  Pollard  (Trans.,  1893,  69,  212).  Load 
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tetra-acetate  can  be  conveniently  prepared  by  passing  a  current  of 
chlorine  through  an  acetic  acid  solution  of  lead  acetate.  The  lead 
tetra-acetate  is  separated  from  the  lead  chloride  formed  by  means  of 
hot  acetic  acid.  J.  McC. 


Natural  and  Synthesised  Palmityldistearins.  Hans  Kreis 
and  August  Hafner  (Ber.,  1903,  36,  1123 — 1128). — The  authors 
have  prepared  Gruth’s  a/?-distearin  (this  vol ,  i,  225)  by  heating 
together  glycerol  and  stearic  acid  at  200°  for  8  hours.  From  this, 
a-palmityldistearin  (Gluth,  loc.  cit.)  was  prepared  by  heating  with 
palmitic  acid  at  200°  for  16  hours. 

The  crystalline  fat  prepared  by  Hansen  (Abstr.,  1902,  i,  339)  and 
by  the  authors  (Abstr.,  1902,  i,  529)  by  fractional  crystallisation  of 
lard  and  beef  fat  is  shown  to  be  a  palmityldistearin,  whilst  that  from 
mutton  fat  is  an  isomeride  (^-palmityldistearin  1 )  which  has  not  yet 
been  synthesised.  The  foregoing  glycerides  possess  double  melting 
points  under  the  conditions  already  recorded  (Abstr.,  1902,  i,  529)  ; 
they  are  not  changed  by  recrystallisation  from  boiling  amyl  alcohol 
(Hansen,  loc.  cit.).  T.  A.  H. 


Camphocarboxylic  Acid.  VI.  Julius  W.  Brudl  (Ber.,  1903, 
36,  1305 — 1313.  Compare  this  vol.,  i,  314). — Camphocarboxylic  acid 
can  be  prepared  by  the  action  of  carbon  dioxide  on  the  product  of 
interaction  of  camphor  in  benzene  solution  with  sodamide ;  in  this 
method  of  preparation,  no  reduction  to  borneol  takes  place,  and  the 
only  bye-product  is  a  little  unchanged  camphor.  a-Bromocamphor  also 
yields  camphocarboxylic  acid  by  this  method. 

The  acid  salt,  C22HR106Na,  which  is  readily  soluble  in  benzene, 
gives  only  a  pale  brown  tint  when  shaken  with  aqueous  ferric 
chloride  in  the  cold,  but  as  the  solution  is  warmed,  a  deep  violet  colour 
appears,  which  vanishes  again  on  cooling  ;  this  change  can  be  observed 
repeatedly  with  the  same  sample  of  material,  and  is  regarded  as 
indicating  that  the  acid  salt  in  benzene  solution  is  entirely  ketonic  at 
the  ordinary  temperature,  and  only  becomes  enolic  when  warmed. 

Amyl  camphocarboxylate  is  much  less  soluble  both  in  water  and 
alkalis  than  the  methyl  ester,  and  the  solubility  of  the  latter  in 
alkalis  is  greatly  decreased  by  diluting  or  cooling,  or  by  the  addition 
of  salt. 

The  sodium  salt  of  the  methyl  ester  does  not  interact  with  copper 
bromide  or  with  mercuric  chloride  in  benzene  solution,  but  gives  a 


precipitate, 


probably 


PH  ^9(C02Me)HgCl 


,  with  aqueous  mercuric 


chloride,  and  also  interacts  with  copper  chloride  in  methyl  alcohol, 

T.  M.  L. 


Organic  Acids.  William  CEciisner  de  Coninck  and  Raynaud 
( Compt .  rend.,  1903,  136,  817 — 818.  Compare  this  vol.,  i,  231). — 
When  the  following  acids  are  heated  with  sulphuric  acid,  they  are  de¬ 
composed,  carbon  dioxide  being  produced ;  pyrotartaric,  fumaric, 
mucic,  hippuric,  aspartic,  benzoic,  aminobenzoic,  nitrobenzoic,  hydroxy- 
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benzoic,  o-  and  ^-toluic,  phenylacetic,  phenylglycollic,  phthalic,  anisic, 
quinic,  cinnamic,  chrysophanic,  protocatechuic,  tannic,  and  gallic  acids. 
Camphoric  acid,  under  the  same  conditions,  yields  a  mixture  of  carbon 
mon-  and  di-oxide.  When  heated  with  glycerol,  the  following  acids 
are  not  decomposed  :  fumaric,  phthalic;  benzoic,  cinnamic,  m-hydroxy- 
benzoic,  and  chrysophanic  acids  ;  the  following  are  decomposed,  giving 
only  a  trace  of  carbon  dioxide  :  »i-aminobenzoic,  camphoric,  o-toluic, 
phenylacetic,  phenylglycollic,  and  pyrotartaric  acids ;  the  following  are 
decomposed,  giving  moderate  quantities  of  carbon  dioxide:  gallic,  tannic, 
o-  andp-aminobenzoic,  nitrobenzoic,  ^i-toluic,  protocatechuic,  jo-hydroxy- 
benzoic,  and  salicylic  acids. 

The  stability  of  the  isomeric  aromatic  acids  is  very  different  at  the 
boiling  point  of  their  solutions  in  glycerol ;  even  after  prolonged 
heating,  m-aminobenzoic  acid  is  not  decomposed,  whereas  the  ortho¬ 
acid  is  easily  decomposed,  whilst  the  para-acid  occupies  an  intermediate 
position.  K.  J.  P.  0. 

Organic  Acids.  William  (Echsner  de  Coninck  and  Kaynaud 
(Compt.  rend.,  1903,  136,  1069 — 1070.  Compare  this  vol.,  i,  231). — The 
stabilities  of  acetic,  propionic,  butyric,  and  valeric  acids  towards  a 
large  excess  of  hot  sulphuric  acid  diminish  as  the  series  is  ascended, 
whilst  the  stabilities  of  -isobutyrie  and  isovaleric  acids,  under  these 
conditions,  are  much  less  than  those  of  the  normal  acids.  Benzoic 
acid  is  sulphonated  by  this  reagent,  but  also  partially  decomposed  with 
the  liberation  of  carbon  dioxide  and  the  formation  of  benzenesulphonic 
acid. 

Phthalic  acid  is  highly  resistant  towards  hot  sulphuric  acid  ; 
phthalic  anhydride  is  first  formed,  and  later  benzoic  acid,  which  then 
decomposes  as  described,  and  eventually  the  phthalic  acid  undergoes 
sulphonation.  T.  A.  H. 

Velocity  of  Hydrolysis  of  and  Affinity  Constants  of  Ethyl 
Malonate.  Heinrich  Goldschmidt  and  Victor  Scholz  (Ber.,  1903, 
36,  1333 — 1341.  Compare  Abstr.,  1900,  i,  132,  373). — The  hydrolysis 
of  ethyl  potassium  malonate  by  aqueous  sodium  hydroxide  at  25°  has 
been  examined.  The  results  prove  that  the  reaction  is  one  of  the  second 
order,  and  the  mean  value  for  K  is  i’27,  using  0  05V  solutions  of  the 
alkali  and  ester. 

When  ethyl  malonate  is  mixed  with  one  equivalent  of  sodium 
hydroxide  solution  and  left  for  an  hour,  it  is  converted  practically 
quantitatively  into  the  acid  ester,  as  on  the  addition  of  a  further 
equivalent  of  alkali  and  a  study  of  the  velocity  of  hydrolysis,  the 
same  value  for  K,  namely,  1*27  is  obtained.  The  velocity  of  hydrolysis 
of  the  normal  ester  to  the  acid  ester  has  also  been  studied  using  solu¬ 
tions  of  0  005  normality.  At  the  end  of  specified  times,  excess  of 
0T  V  hydrochloric  acid  was  added  and  the  excess  titrated  with  standard 
ammonia  solution,  using  p-nitrophenol  or  Kubel  and  Tiemann’s  litmus 
solution  as  indicator.  The  mean  value  for  K,  using  the  equation  for 
a  bimolecular  reaction,  is  112’4.  The  values  for  K  vary  somewhat 
and  show  a  tendency  to  decrease  with  the  time.  This  has  been  shown 
to  be  due  to  the  difficulty  in  titration  due  to  the  hydrolysis  of  the 
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salt  formed.  The  value  for  K  is  not  affected  by  altering  the  concen¬ 
tration  or  by  the  addition  of  alcohol  and  sodium  chloride. 

From  the  fact  that  the  const  mt  is  independent  of  the  concentration, 
the  conclusion  is  drawn  that  the  ester  in  aqueous  solution  tus  practically 
no  acid  properties  and  is  not  ionised.  The  ester  is  thus  a  much  less 
acidic  compound  than  ethyl  acetoacetate.  The  high  values  obtained 
by  Vorliinder  (this  vol.,  i,  230)  are  due  to  the  fact  that  it  is  very  difficult 
to  obtain  correct  conductivity  values  for  extremely  feeble  electrolytes 
(Walker,  Abstr.,  1900,  ii,  268).  J.  J.  S. 

Chromomalonates.  James  L.  Howe  (J.  Amer.  Chem.  Soc,,  1903, 
25,444 — 446). — A  monobasic  chromomalonic  acid,  HCr(C3H204)2  2H20, 
was  prepared  by  the  action  of  malonic  acid  on  chromium  hydroxide  ; 
it  forms  pink  crystals  which  are  not  pleochroic.  Its  pyridine  and 
potassium  salts  are  monoclinic  and  exhibit  pleochroism.  Tribasic 
chromomalonic  acid,  H3Cr(C3H204)3,3H20,  formed  from  chromium 
hydroxide  and  excess  of  malonic  acid,  is  a  pale  pink  powder. 

A.  McK. 


Reduction  of  Glutaric  Anhydride  to  8-V alerolactone.  Fritz 
Fichter  and  Alfred  Betsswenger  ( Ber .,  1903,  36,  1200 — 1205. 
Compare  Abstr.,  1896,  i,  463). — A  mixture  of  glutaric  and  8-hydroxy- 
valeric  acids  is  obtained  when  glutaric  anhydride  is  reduced  with 
aluminium  amalgam  in  ethereal  solution.  These  may  be  separated  by  the 
aid  of  their  barium  salts,  as  barium  S-hydroxy  valerate  is  readily  soluble 
in  alcohol.  To  obtain  the  lactone,  the  syrupy  barium  salt  is  dissolved 
in  water  and  acidified,  the  solution  boiled,  then  neutralised  with  sodium 
carbonate,  and  extracted  with  ether.  About  1  /4th  of  the  lactone  is 
thus  obtained  in  the  form  of  a  colourless  oil  distilling  at  113 — 114° 
under  13 — 14  mm.  pressure. 

The  lactone  readily  polymerises  to  a  crystalline  compound  melting 
at  47 — 48°,  and  readily  soluble  in  most  organic  solvents  with  the 
exception  of  light  petroleum. 

When  8-hydroxy-a-methylglutaric  acid  is  distilled,  it  yields  an  acid 
identical  with  von  Pechmann  and  Rohm’s  a-methyleneglutaric  acid 
(Abstr.,  1901,  i,  253),  together  with  a  small  amount  of  the  lactone  of 
the  same  acid.  The  lactone  was  ei’roneously  described  by  Weidel 
(Abstr.,  1890,  734)  as  8-valerolactone,  and  the  acid  by  Smoluchowski 
(Abstr.,  1894,  i,  343)  as  a-methylglutaconic  acid.  The  dissociation 
constant  Jc  for  the  acid  is  0-0067. 


A  5  per  cent,  yield  of  fi-ethyl-y-butyrolactone, 


CHEt-CH 
CH2 - CO 


^>0,  is  ob¬ 


tained  when  ethylsuccinic  anhydride  is  reduced  ;  it  is  a  colourless  oil 
distilling  at  218 — 219°.  The  barium,  calcium  (2H20),  and  silver  salts 
of  the  corresponding  hydroxy-acid  have  been  prepared. 

a-Methylglutaric  anhydride,  when  reduced,  yields  a  small  amount 
of  a  methyl -8-valerolactone  distilling  at  104 — 108°  under  13 — 14 
mm.  pressure.  J.  J.  S. 


l-Methyl-2  :  3  :  3-trimethylenetricarboxylic  Acid.  Ernst 
Preisweck  (j Ber.,  1903,  36,  1085 — 1087). — Ethyl  a-bromocrotonate 
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may  be  conveniently  prepared  by  the  action  of  sodium  ethoxide  on 
ethyl  a/S-dibromobutyrate  and  boils  at  95 — 97°  under  15  mm. 
pressure,  but  appears  to  be  contaminated  with  a  little  ethyl  tetrolate. 
On  condensation  with  ethyl  sodiomalonate,  ethyl  a-bromo-(or  chloro-)- 
crotonate  gives  ethyl  l-methyltrimethylene-2  :  3  :  3-tricarboxylate, 
boiling  at  163 — 164°  under  15  mm.  pressure,  and  not  an  ethylidene- 
ethanetricarboxylate  as  supposed  by  Hjelt  (Abstr.,  1885,  243). 

The  monoethyl  ester  of  the  ^tricarboxylic  acid  forms  a  sparingly 
soluble  potassium  salt  and  an  amorphous  silver  salt ;  it  crystallises 
with  2H20  and  melts  at  70 — 71°,  or  when  anhydrous  at  150°. 

l-Methyltrimethylene-2  :  3  :  3-tricarboxylic  acid,  prepared  from  the 
barium  salt,  forms  a  crystalline  powder,  decomposes  at  215°,  form¬ 
ing  the  anhydride  of  \-methylirimethylene -2  :  3 -dicarboxylic  acid  as  an 
oil,  from  which  the  cis- acid,  melting  at  108°,  is  obtained  on  evaporat¬ 
ing  the  aqueous  solution.  On  heating  the  tricarboxylic  acid  with 
water  at  210°,  methylitaconic  and  methylparaconic  acids  are  formed. 

G.  D.  L. 

Action  of  Formaldehyde  on  isoValeraldehyde  and  on 
CEnanthaldehyde.  C.  M.  van  Marle  and  Bernhard  Tollens 
{Ber.,  1903,  36,  1341 — 1347.  Compare  Abstr.,  1892,  128  ;  1893,  i, 
617  ;  1894,  i,  353,  438  ;  1896,  i,  115). — Dimethylpentaglycerol  ( y-methyl 
fifi-dimethylol-a-butanol),  CHMe2*C(CH2*OH)3,  is  obtained  when  iso- 
valeraldehyde  is  shaken  with  40  per  cent,  formaldehyde  solution  and 
water  at  30 — 35°  for  24 — 36  hours.  The  fraction  distilling  at 
180 — 200°  under  reduced  pressure  yields  crystals  of  the  compound 
melting  at  83 — 83-5°. 

The  triacetyl  derivative  distils  at  196 — 199°  under  reduced  pressure 
and  melts  at  33 — 34°.  The  tribenzoyl  derivative  melts  at  55°. 

No  definite  crystalline  compound  has  been  obtained  from  oenanth- 
aldehyde  and  formaldehyde.  J.  J.  S. 

Action  of  Alcoholic  Potash  on  Methylethylacraldehyde. 
Arthur  von  Lenz  (. Monatsh .,  1903,  24,  155—166). — When  acted  on 
by  excess  of  potassium  hydroxide  in  alcoholic  solution,  methylethyl¬ 
acraldehyde  undergoes  condensation,  three  products  being  formed, 
methylacrylic  acid,  a  glycol,  and  an  ester.  The  glycol ,  probably 
CHEt:CMe-[CH-OHJ2-CMe:CHEt,  boils  at  165 -170°  under  11  mm. 
pressure  and  crystallises  in  long,  colourless  needles  melting  at  89*5° 
and  easily  soluble  in  most  organic  solvents.  Analysis  and  a  determina¬ 
tion  of  molecular  weight  by  the  freezing  point  method  shows  it  to 
have  the  composition  C12H2202 ;  it  unites  with  four  atoms  of  bromine, 
and  forms  a  diacetate,  C12H20O2(COClT3)2,  boiling  at  166 — 170°  under 
13  mm.  pressure.  When  heated  for  four  hours  at  120°  with  12  per 
cent,  sulphuric  acid,  it  loses  a  molecule  of  water  and  forms  a  compound 
Ci2H20O,  a  yellow  liquid  with  a  camphor  like  odour,  boiling  at 
115 — 117°  under  30  mm.  pressure. 

The  ester,  OlsH30Os,  is  the  simple  methylethylacrylate  of  the 
glycol,  and  boils  at  198  —  205°  under  11  mm.  pressure.  It  forms  a 
monoacetate  boiling  at  225- — 232°  under  11  mm.  pressure,  and  is  the 
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sole  condensation  product  obtained  when  only  a  small  amount  of 
potassium  hydroxide  is  employed  ;  in  presence  of  excess  of  alkali, 
however,  the  glycol  and  acid  are  produced.  E.  E.  A. 

/3-Nitrosoisopropylacetone  [Methyl  /3-N  itrosoisobutyl 
Ketone].  Carl  D.  Harries  ( Ber .,  1903,  36,  1069 — 1070.  Compare 
Harries  and  Jablonski,  Abstr.,  1898,  i,  400,  and  Bamberger  and 
Seligman,  this  vol.,  i,  322). — The  bimolecular  modification  of  this 
compound  melts  at  75 — 76°,  passing  into  the  blue  liquid  unimolecular 
form,  which  distils  without  change  at  59 — 60°  under  10 — 11  mm. 
pressure,  and  with  partial  decomposition  at  157 — 158°  (corr.)  under 
765  mm.  pressure.  The  liquid  modification  is  decomposed  by  hot 
sodium  hydroxide,  but  the  solid  form  is  not  affected  until  it  is  heated 
above  its  melting  point  with  the  hydroxide,  when  it  is  suddenly 
decomposed  with  evolution  of  gas,  having  previously  been  transformed 
into  the  liquid  modification.  On  the  other  hand,  when  the  liquid 
form  is  poured  into  aqueous  sodium  hydroxide  at  the  ordinary 
temperature,  it  is  largely  transformed  into  the  solid  modification. 

G.  D.  L. 


Resolution  of  Racemic  Aldehydes  and  Ketones.  Carl 
Neuberg  (Ber,,  1903,  36,  1192—1194). — The  use  of  an  optically 
active  hydrazine  is  suggested  as  a  means  of  resolving  racemic  forms  of 
aldehydes,  ketones,  and  acids.  7-Arabinose  combines,  for  instance, 
with  ^-menthylhydrazine  in  alcoholic  solution  to  form  a  sparingly 
soluble  d-arabinose  \-menthylhydrazine,  which  separates  in  prisms  ;  on 
concentrating  the  mother  liquors,  a  syrup,  consisting  principally  of  the 
hydrazone  of  Z-arabinose,  is  obtained.  The  active  aldehyde  or  ketone 
can  be  isolated  from  its  hydrazone  by  the  action  of  formaldehyde, 

W.  A.  D. 


Soluble  Cellulose.  Leo  Yignon  (Compt.  rend.,  1903,  136, 
969 — 970.  Compare  Abstr.,  1898,  i,  8). — Oxycellulose,  when  treated 
with  potassium  hydroxide  solution  is  partially  dissolved,  giving  a 
golden-yellow  solution,  but  60  per  cent,  reverts  to  ordinary  cellulose. 
The  dissolved  part  can  be  precipitated  by  acids.  The  precipitate, 
when  dried  at  the  ordinary  temperature,  forms  a  white,  amorphous 
powder  and  contains  3  5  per  cent,  of  water,  which  it  loses  at  110°. 
It  has  the  same  composition  as  cellulose,  but  differs  from  it  in  heat  of 
combustion  and  in  the  ease  with  which  it  forms  furfuraldehyde.  It 
is  soluble  to  the  extent  of  0'396  gram  per  litre  in  hot  -water,  and  is 
insoluble  in  ether,  alcohol,  benzene,  chloroform,  acetone,  or  carbon 
disulphide.  It  is  dissolved  by  alkalis  giving  yellow  solutions  which 
become  brown  on  standing,  and  is  reprecipitated  by  acids  or  solutions 
of  the  chlorides  of  potassium,  sodium,  barium,  or  calcium.  Hydrochloric 
acid  dissolves  it  partially,  nitric  acid  completely,  and  it  is  carbonised 
by  sulphuric  acid.  It  reduces  Fehling’s  solution  and  gives  a  pink 
coloration  with  Schiff’s  reagent.  J.  McC. 
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Constitution  of  Nitrocelluloses.  Leo  Yjgnon  ( Gompt .  rend., 
1903,  136,  818—820.  Compare  Abstr.,  1900,  i,  589,  628,  629  ;  1901, 
i,  662 ;  1902,  i,  9). — A  cellulose  nitrate  containing  13*89  per  cent,  of 
nitrogen  is  readily  obtained  by  treating  dry  cotton  witb  a  mixture  of 
sulphuric  acid  (63*35  grams),  nitric  acid  (25*31  grams),  and  water 
(11*34  grams) ;  when  a  mixture  of  sulphuric  acid  (3  parts)  and  nitric 
acid  (1  part)  is  used,  a  cellulose  nitrate  containing  13*4  per  cent, 
nitrogen  is  formed.  By  boiling  with  a  saturated  acid  solution  of 
ferrous  chloride,  these  two  cellulose  nitrates  are  converted  into  oxy- 
celluloses  free  from  nitrogen.  K.  J.  P.  O. 

Nitrated  Cellulose.  Leo  Vignon  (Compt.  rend.,  1903,  136, 
898 — 899.  Compare  Abstr.,  1900,  i,  242). — The  oxycellulose  obtained 
by  the  action  of  potassium  chlorate  and  hydrochloric  acid  on  cellulose, 
is  a  definite  chemical  compound,  the  composition  of  which  is  to  be 
represented  by  C24H40O21(  =  3C6H10O6  +  C6H10O6).  In  nitrating  cellulose 
to  the  greatest  possible  extent,  a  certain  amount  of  oxycellulose  is 
produced,  and  the  nitration  product  is  to  be  represented  by 
C24H28045N12(  =  3C6Hr(N02)305  +  C6HY(N02)30B).  J.  McC. 

Periodides.  Daniel  Stromholm  (J.  pr.  Chem.,  1903,  [ii],  67, 
345 — 356.  Compare  this  vol.,  i,  138  ;  Geuther,  Abstr.,  1887,  910). — 
Periodides  belong  to  the  types  RI,I2,  ItI,I4,  BI,I6,  and  RI,I8.  No 
periodide  belonging  to  a  type  higher  than  the  last  is  known.  The 
existence  of  periodides  of  types  such  as  HI, I  or  RI,Ifi  is  very  doubtful. 
The  tri-iodides  are  brown  or  brownish-violet,  the  pentaiodides  are 
usually  green,  the  heptaiodides  are,  with  the  exception  of  tetraethyl- 
ammonium  heptaiodide,  of  a  dark  colour,  the  enneaiodides  are  dark 
green. 

Tetramethylammonium  enneaiodide  melts  at  108°  (Geuther,  110°)  and 
is  converted  into  the  pentaiodide  when  shaken  with  ether.  Treatment 
with  concentrated  ethereal  iodine  solution  converts  the  pentaiodide, 
and  more  slowly  the  tri-iodide,  into  the  enneaiodide. 

Tetraethylammonium  heptaiodide  is  dark  violet,  forms  no  additive 
product  with  iodine,  and  when  shaken  with  ether  yields  the  tri-iodide. 

Trimethylethylammonium  enneaiodide  melts  at  67°  (Geuther,  38°) 
and  by  treatment  with  ether  is  converted  into  the  pentaiodide,  which 
melts  at  68°  (Muller,  Annalen,  1857,  108,  1),  and  unites  with  iodine 
in  ethereal  solution  with  formation  of  the  enneaiodide. 

Methyltriethylammonium  heptaiodide  is  converted  into  the  penta¬ 
iodide  by  ether.  The  formation  of  an  enneaiodide  is  doubtful. 

The  action  of  an  ethereal  solution  of  iodine  on  phenyltrimethyl- 
ammonium  pentaiodide  leads  to  the  formation  of  the  enneaiodide,  which 
melts  at  69°,  and  by  treatment  with  ether  is  converted  successively 
into  the  hepta-,  penta-,  and  tri-iodides. 

Phenyldimethylethylammonium  enneaiodide  melts  at  29°,  and  on 
treatment  with  dilute  ethereal  iodine  solution  yields  the  heptaiodide, 
which  is  converted  by  ether  into  the  pentaiodide. 

Hexamethyltrimethylenediammonium  iodide  forms  an  enneaiodide, 
C9H24N2I2,I16,  which  melts  at  100°,  a  pentaiodide ,  C9H24N2T2,T8) 
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which  melts  at  about  150°,  and  a  tri-iodide,  C9H24N2I2.I4,  which  melts 

at  205°. 

Tetramethylpiperazinium  iodide,  CSH20N2I2,  forms  a  pentaiodide, 
C8H10N2I2,I8,  which  melts  and  decomposes  at  120°,  and  a  tri-iodide, 
C8H40N2T2,I4,  which  melts  and  boils  at  215°.  A  hepta-  or  ennea-iodide 
was  not  formed.  G.  Y. 


New  Bases  Derived  from  Pentoses.  E.  Roux  ( Compt .  rend., 
1903,  136,  1079 — 1081.  Compare  Maquenne  and  Roux,  Abstr.,  1901, 
i,  372 ;  and  1902,  i,  266,  and  695). — Arabinamme, 
OH-CH2-[CH-OH]3*CH2-NH2, 

prepared  by  reducing  arabinoseoxime  with  sodium  amalgam,  is  a  white, 
semicrystalline  substance,  which  melts  at  98 — 99°,  possesses  a  bitter 
but  slightly  sweet  taste,  has  [a]D  —  4*58°,  and  shows  no  mutarotation. 
It  absorbs  carbon  dioxide  from  the  atmosphere,  displaces  ammonia, 
and  is  reduced  by  liydriodic  acid  to  amylamine.  The  oxalate, 

2C5H1304N>H2C!04,  r  , 

forms  prismatic  needles,  melts  at  189 — 190°,  and  has  [a]^  —  13‘0 
without  mutarotation.  The  oxamide,  Ct2H24Ol0N2,  prepared  by  heating 
the  oxalate,  forms  rectangular  leaflets  and  melts  at  217 — 218°.  The 
platinichloride  forms  fine,  yellow  needles,  and  the  hydrochloride,  hydr- 
iodide,  and  picrate  are  all  crystalline. 

Arabinaminecarbamide,  C5H1104*NH’C0,NH2,  prepared  from  arabin- 
amine  sulphate  and  potassium  cyanide,  forms  colourless  needles  and 
melts  at  152 — 153°.  The  phenylcarbamide,  C5Hn04*NH-C(>NHPh, 
produced  by  interaction  of  phenylcarbimide  with  the  amine  in  pyridine 
solution,  crystallises  in  groups  of  spear-shaped  lamellje  and  melts  at 
179°;  with  excess  of  phenylcarbimide,  a  tetraphenylcarbamic  phenyl¬ 
carbamide,  NHPh-C0-NH-C5H704(C0-NHPh)4,  is  produced;  it  is 
amorphous,  melts  and  decomposes  at  303°,  and  is  insoluble  in  water. 

Acetylacetonearabinamine ,  CH2Ac*CMe!N,C5H1104,  obtained  by 
condensing  acetylacetone  with  the  amine,  forms  flattened  needles, 
melts  at  160°,  is  insoluble  in  water,  and  slightly  soluble  in  alcohol. 

JBenzylidenearabinamine,  C5Hn04*NICHPh,  forms  colourless,  rect¬ 
angular  lamellae,  melts  at  160 — 161°,  and  is  readily  soluble  in  water 
and  alcohol. 

When  arabinamine  is  treated  with  carbon  disulphide,  there  is 
formed  2-thiol-5-propyltrioloxazoline, 

R-CH9. 

gH.y _ ^>CH-[CH-0H]2-CH2-0H  ; 

this  crystallises  in  prismatic  needles,  melts  at  172 ‘5°,  is  soluble  in 
water,  slightly  so  in  alcohol,  and  furnishes  a  di-silver  derivative  in¬ 
soluble  in  water  and  alcohol. 

Xylamine,  OH*CH.2,[CH,OH]3'CH2,NH2,  similarly  prepared,  is  a 
viscous,  colourless  liquid  with  a  taste  at  once  caustic  and  sweet ;  it  is 
very  soluble  in  water  and  alcohol,  and  has  [a]D  -  8’50  without  muta¬ 
rotation.  The  hydriodide  crystallises  in  prismatic  needles,  has 
[a]D  -  12’3°,  and  is  soluble  in  water,  but  insoluble  in  alcohol. 

T.  A.  H. 
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Tri-propylenediaminechromium  Salts.  Paul  Pfeiffer  and  M. 
Haimann  ( Ber .,  1903,  30,  1063 — 1069.  Compare  Abstr.,  1902,  i,  728). 
— Although  ethylenediamine  (en)  and  potassium  chromithiocyanate, 
K3Cr(SCN)6,  yield  the  compound  [Cr(en)2(SCN)2]SCN,  a)3-propylene- 
diamine  (pn)  gives  the  substance  Cr(pn)3(SCN)3.  The  latter  can  also 
be  prepared  from  propylenediamine  and  pyridine  chromichloride. 

Tripropylenediaminechromium-iodide,  Cr(pn)3l3,H20,  is  obtained  as  a 
yellow,  crystalline  precipitate  on  adding  potassium  iodide  to  the 
solution  of  the  chloride  prepared  from  propylenediamine  and  pyridine 
chromichloride,  or  of  the  thiocyanate  prepared  from  potassium  thio- 
cyanochromium  thiocyanate  and  propylenediamine  ;  its  solution  is  not 
changed  by  potassium  hydroxide,  but  is  rendered  strongly  alkaline  by 
moist  silver  oxide,  silver  iodide  being  precipitated.  Picric  acid  forms 
a  yellow,  explosive  precipitate,  and  potassium  permanganate  a  brown 
precipitate.  Mol.  weight  determinations  in  aqueous  solution  show 
that  the  substance  is  largely  dissociated. 

Tri-pi'opylenediaminechromium  thiocyanate,  Cr(pn)3(SCN)3,  isprepared 
either  from  the  iodide  or  directly  from  the  potassium  thiocyanochromium 
thiocyanate.  It  crystallises  in  small,  lustrous  needles  insoluble  in 
all  organic  media  except  pyridine ;  at  100 — 120°,  it  becomes  red,  but 
recovers  its  original  colour  on  cooling.  The  mol.  weight  in  aqueous 
solution  shows  that  it  is  largely  dissociated.  The  hexacyanochromium 
salt,  Cr(pn)3[Cr(CN)6],  is  prepared  from  the  iodide  and  potassium 
chromicyanide,  and  forms  a  yellow,  crystalline  precipitate,  insoluble 
in  water  and  not  decomposed  by  heating  to  140°.  The  hexacyano- 
cobaltic  salt,  Cr(pn)3,[Co(CN)6],  prepared  from  the  iodide  and  potassium 
cobalticyanide,  is  a  yellow,  insoluble,  crystalline  precipitate.  The 
hexathiocyanochromic  salt,  Cr(pn)3[Cr(SCN)6],  is  an  insoluble,  brown, 
crystalline  precipitate,  which  gives  a  red  solution  on  prolonged  boiling 
with  water  and  becomes  red  on  heating  at  120°.  K.  J.  P.  O. 


Action  of  Cyanogen  Bromide  on  Methylene  Bases.  Julius 
von  Braun  and  E.  Rover  (Ber.,  1903,  30,  1196 — 1199). — Tetra- 
methylmethylenediamine,  CH2(NMe2)2,  reacts  with  an  ethereal  solu¬ 
tion  of  cyanogen  bromide  yielding  dimethylcyanamide,  CN*NMe2, 
and  a  solid  quaternary  compound  which,  on  exposure  to  the  air, 
yields  formaldehyde  and  dimethylamine  hydrobromide.  The  prim¬ 
ary  products  are  probably  dimethylcyanamide  and  methylene  brom¬ 
ide,  and  the  latter  reacts  with  the  tertiary  diamine  yielding  a 

quaternary  compound,  CH2<^|^e2grJ>CH2.  Tetrapropylmethylene- 

diamine,  dipiperidylmethylenediamine,  and  tetrabenzylmethylenedia- 
mine  react  in  exactly  the  same  manner  with  cyanogen  bromide. 

Tetrabenzylmethylenediamine ,  CH2(NBz2)2,  melts  at  97°,  is  soluble  in 
most  organic  solvents,  and  on  treatment  with  dry  hydrogen  chloride  yields 
dibenzylamine  hydrochloride.  Tetrapropylmethylenediamine  and 
methyl  iodide  react  in  cold  dry  ethereal  solution  yielding  the  quatern¬ 
ary  salt,  CH2(NPr2MeI)2,  melting  at  96°;  it  forms  a  snow-white 
powder  and  with  water  yields  formaldehyde.  J.  J.  S. 
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Bases  Derived  from  Hexamethylenetetramine.  Karl  Hock 
(D.R.-P.  139394). — When  the  products  of  the  addition  of  alkyl 
halogen  compounds  to  hexamethylenetetramine  are  warmed  with 
strong  solutions  of  alkali  hydroxides  or  carbonates,  new  oily  bases  are 
formed  ;  these  substances  take  up  water  to  form  hydrates,  which  are 
insoluble  in  ether,  but  may  be  dehydrated  by  solid  potassium  hydr¬ 
oxide,  and  then  dissolve  in  ether  and  benzene.  The  new  bases,  which 
are  probably  alkylpentamethylenetetramines,  yield  additive  products 
with  iodoform,  chloral,  phenols,  and  tartaric,  picric,  quinic,  and  tannic 
acids;  they  also  combine  with  alkyl  haloids  to  form  crystalline  ammonium 
salts.  When  gently  heated,  they  break  up  into  trialkyltrimethylene- 
triamines,  hexamethylenetetramine,  and  ammonia  ;  3XC5HnN4  = 
2C6H12lSr4  +  X3(CH0)3N3  +  NH3.  Among  the  decomposition  products 
thus  obtained  are  trimethyltrimethylenetriamine,  an  oil  boiling  at 
160 — 164°,  triethyltrimethylenetriamine,  boiling  at  200 — 210°,  and 
tribenzyltrimethylenetriamine,  boiling  at  230 — 240°.  C.  H.  D. 


Ethanolamine.  Ludwig  Knorr  and  Paul  Rossler  (Ber ,  1903, 
36,  1278 — 1283). — Ethanolbenzamide,  OH*CH2*CH2*NHBz,  the  first 
product  of  benzoylating  ethanolamine  by  the  Schotten-Baumann 
method,  separates  from  ether  as  an  oil  which  slowly  solidifies  and 
melts  at  about  58°.  Diethanoloxamide,  C202(NH‘CH2*CH2,0H)2,  from 
ethanolamine  and  ethyl  oxalate,  crystallises  from  alcohol  and  melts  at 
167 — 168°.  Ethanolbenzenesulphonamule,  0H-CH2*CH2*NH*S02Ph,  is 
an  oil  which  boils  with  slight  decomposition  at  280°  under  15  mm. 
pressure  ;  the  sodium  salt  forms  a  thick,  crystalline  paste.  Phenyl- 
elhanolcarbamide,  OH*CH2*CH2*NH*CO'NHPb,  crystallises  from 
alcohol  in  flakes  and  melts  at  122 — 123°  ;  the  phenylurethane, 
NHPh-C0-NH-CH2-CH2-0-C0-NHPh, 
of  the  preceding  compound  forms  white  needles  and  melts  at  195°. 
Phenylethanolthiocarbamide ,  NHPh,CS*NH,CH2’CH2,OH,  crystal¬ 


lises  from  alcohol  and 
base  into  the  compound 


melts 
CH2 

ch2 

the  compound  ^^-C'SH. 


at  138°. 
— O 
NH 


2 

Cyanic  acid  converts 


the 


^>CO,  and  carbon  disulphide  gives 


Acetylacetone  combines  with  ethanol¬ 
amine  to  form  a  compound ,  C7H1302N,  which  crystallises  from  ether  in 
white  needles,  melts  at  78°,  and  probably  has  the  formula 

V»C.?>OM  e-CH2Ac  or  OH-CH2-CH2-N:CMe-CH2Ac. 

ch2*nh  2  2  2  2 

Ethyl  acetoacetate  gives  a  similar  compound,  CsH1503N,  which  crystal¬ 
lises  from  ether  and  melts  at  31 — 32°.  T.  M.  L. 


Synthesis  of  Derivatives  of  Polypeptides.  Emil  Fischer 
(Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1903,  387 — 400.  Compare 
Abstr.,  1901,  i,  675,  and  1902,  i,  350). — The  ordinary  amino-acids 
are  only  convertible  into  the  corresponding  acid  chlorides  by  means 
of  thionyl  ch’oride  after  the  amino-group  has  been  protected  by  the 
introduction  of  the  carbethoxy-radicle.  These  acid  chlorides  combine 
easily  with  glycylglycine  esters  and  similar  compounds  to  form  chains 


406 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


of  amino-acids  joined  together  by  an  anhydride  linking.  Such  are 
termed  polypeptides ,  and  are  of  considerable  importance  in  view  of 
the  fact  that  careful  partial  hydrolysis  of  silk-fibroin  yields  a 
glycinealanine  compound  of  this  nature  (E.  Fischer,  Chem.  Zeit.,  1902, 
26,  939). 

Glycylglycinecarboxylic  acid,  C02H-NH-CH2-C(>NH-CH2-C02H, 
on  alkylation  with  alcoholic  hydrogen  chloride,  yields  a  neutral  fi-ester 
melting  at  148 — 150°  (corr.),  isomeric  with  the  known  a-ethyl- 
glycylglycinecarboxylate  melting  at  87°.  The  /3-ester  is  insoluble  in 
ether  and  only  sparingly  so  in  benzene ;  on  hydrolysis  with  sodium 
hydroxide,  the  dicarboxylic  acid  is  regained.  When  left  in  contact  with 
anhydrous  liquid  ammonia,  it  goes  into  solution  readily,  forming 
fi-carbaminoglycylglycineamide ,  C5H10O3N4,  which  becomes  brown  at 
230°  and  melts  and  decomposes  at  about  246°  (corr.).  The  aqueous 
solution  is  sweet  and  gives  a  blue  colour  with  copper  salts.  The 
platinichloride  forms  minute,  yellow,  six-sided  plates,  a -Carbamino- 
glycylglycineamide,  NH2*CO,[NH,CH,/CO]2,NH2,  is  obtained  in  a 
similar  manner  from  the  a-ester  and  crystallises  in  small,  oblique 
prisms  which  melt  and  decompose  at  210°  (corr.)  and  give  a  bluish- 
violet  colour  with  alkali  and  copper  salts. 

The  cause  of  this  isomerism  is  unknown ;  it  is  perhaps  similar  to 
that  of  the  monomethyluric  acids  (Fischer  and  Ach). 

The  chloride  of  ethylhydrogenglycylglycinecarboxylate, 
G02Et-NH-CH2-C0-NH*CH2-C0Cl, 
is  obtained  as  an  amorphous,  red  mass  by  the  action  of  thionyl 
chloride  on  the  glycine  compound.  When  dissolved  in  chloro¬ 
form  and  added  to  a  cold  solution  of  glycine  ester,  combination 
readily  takes  place  with  formation  of  ethyl  diglycylglycinecarboxylate, 
C02Et*[NH’CH2*G0]2’NH,CH2*C02Et.  This  cx-ystallises  from  water 
in  spherical  aggregates  of  microscopic  needles  melting  at  163 — 164° 
(corr.) ;  with  alkali  and  copper  salts,  a  distinctly  reddish-violet 
coloration  is  produced.  The  same  compound  is  also  formed  by  the 
interaction  of  the  chloride  of  ethyl  glycinecarboxylate  and  glycylglycine- 
ester.  Hydrolysed  with  a  small  quantity  of  sodium  hydroxide,  ethyl 
hydrogen  diglycylglycinecarboxylate , 

C02Et-[NH-CH2-C0]2-NH-CH2-C02H, 
is  formed.  This  is  soluble  in  less  than  3  parts  of  hot  water  and 
crystallises  in  microscopic  needles  or  thin  plates,  which  sinter  at  200° 
and  melt  at  212 — 214°  (corr.).  The  aqueous  solution  is  acid,  dissolves 
copper  oxide  on  boiling,  and  gives  a  dark  violet-blue  biuret  reaction. 
The  silver  salt  consists  of  minute,  concentrically  aggregated  needles. 
When  somewhat  more  than  2  mols.  of  alkali  are  used,  diglycylglycine- 
carboxylic  acid,  002H,[NH,CH2,00]2'NH,0H2,C02H,  is  formed  on 
hydrolysis.  This  crystallises  in  oblique  plates,  melts  and  decomposes 
at  210°,  and  is  sparingly  soluble  in  alcohol.  The  aqueous  solution  is 
very  acid  and  dissolves  copper  oxide  with  a  green  coloration  on 
boiling. 

Ethyl  diglycylglycineamidecarboxylate ,  C02Et*[NH,CH2,C0]3,NH2,  is 
prepared  by  the  action  of  liquid  anhydrous  ammonia  on  the  ester.  It 
melts  at  235°  (corr.),  crystallises  from  water  in  prisms,  and  gives  a 
reddish- violet  biuret  coloration. 
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Diglycylglycineamidecarboxylic  acid  is  formed  on  careful  hydrolysis 
of  the  foregoing  substance.  It  crystallises  from  water  in  small,  oblique 
prisms  which  melt  and  decompose  at  230 — 234°  (corr.). 

The  esterification  of  diglycylglycinecarboxylic  acid  gives  rise  to  a 
case  of  isomerism  similar  to  that  previously  quoted  ;  the  new  fi-ethyl 
diglycylglycinecarboxylate  crystallises  in  badly-defined  plates,  is  more 
easily  soluble  in  most  solvents,  and  gives  a  pure  blue  coloration  with 
alkali  and  copper  salts.  It  melts  at  148 — 150°  (corr.),  12°  lower  than 
the  a-isomeride. 

Ethyl  triglycylglycinecarboxylate, 

C02Et*[NH*CH2*C0]3‘NH*CH2*C02Et, 
is  sparingly  soluble  in  water,  from  which  it  crystallises  in  oblique 
prisms  melting  at  235 — 236°  (corr.).  Liquid  anhydrous  ammonia 
converts  it  into  ethyl  triqlycylqlycineamidecarboxylate, 
C02Et*[NH*CH2*C0]4*NH2, 

which  melts  and  decomposes  at  275°  (corr.)  and  gives  a  reddish-violet 
biuret  reaction.  On  hydrolysis,  it  forms  triglycylglycinecarboxylic  acid, 
COgH^NH'CHg’COJj'NH'CHo'COgH,  which  melts  and  decomposes  at 
235°.  The  aqueous  solution  is  very  acid  and  shows  a  bluish-violet 
biuret  reaction. 

/J-Naphthalenesulphoglycylglycine  (compare  this  vol.,  i,  24)  can  be 
obtained  by  the  action  of  thionyl  chloride  on  naphthalenesulphoglycine, 
and  condensation  of  the  chloride  so  formed  with  glycine  ester.  Ethyl 
fi-naphthalenesulphoglycylglycinecarboxylate  is  formed  as  an  intermediate 
product ;  this  melts  at  119 — 120°. 

i -/?-  iVaph  thale  n  es  ulphog  lycyl  alani  ne, 

C10H7-SO2-NH-CH2-CO-NH-CHMe*CO2II, 
is  formed  in  a  similar  manner  from  naphthalenesulphoglycine,  thionyl 
chloride,  and  i-alanine  ester.  It  melts  at  172 — 173°  (corr.),  is  easily 
soluble  in  alcohol,  and  forms  microscopic  needles  from  water. 

E.  F.  A. 

Double  and  Triple  Thiocyanates  of  Caesium,  Cobalt,  and 
Silver.  F.  L.  Shinn  and  Horace  L.  Wells  ( Amer .  Chem,  J.,  1903, 
29,  474 — 478.  Compare  this  vol.,  i,  154). — G cesium  cobalt  thiocyanate, 
Cs2Co(CNS)4,2H20,  corresponds  in  type  with  the  magnesium  and  zinc 
caesium  thiocyanates  previously  described ;  it  forms  deep  blue 
crystals,  and  when  dehydrated  melts  at  about  170°.  Cobalt  silver 
thiocyanate,  CoAg(CNS)3,2H20,  does  not  correspond  in  type  with 
other  bivalent,  metal-silver  thiocyanates;  it  forms  brilliant  deep  blue 
crystals  which,  when  dehydrated,  change  to  dark  green.  Ccesium 
cobalt  silver  thiocyanate,  Cs2CoAg2(CNS)6,2H20,  corresponds  with  other 
triple  thiocyanates ;  it  crystallises  in  bright  pink  plates.  The 
anhydrous  salt  is  dark  green  and  melts  at  about  180°.  A.  McK. 

Cobaltous  and  Cobaltic  Thiocyanogen  Compounds.  Julius 
Sand  ( Ber .,  1903,  36,  1436 — 1447). — Oobaltotetrammine  thiocyanate , 
Co(CNS)2(NH3)4,  prepared  by  the  action  of  ammonia  on  cobaltous 
ammonium  thiocyanate,  Co(NH4)2(CNS)4,  forms  rose-red  needles;  the 
oxycobaltic  compound ,  02[Co(NH3)5(CNS)2]2,  is  formed  as  a  bye- 
product.  By  the  action  of  iodine  on  the  thiocyanate,  there  are  produced 
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cobaltiisothiocyanopentammine  iodide,  Co(ONS)(Nff3)5T2,  and  cobaltidi- 
thiocyanotetramminoiodide,  Co(CNS)2(NH3)4I2. 

a-Cobaltotetrapyridine  thiocyanate,  Co(CNS)2(C5H5"N)4.  from  -cobalto- 
ammonium  thiocyanate  and  pyridine,  forms  beautiful,  glistening,  well- 
developed,  peach-coloured  prisms.  The  isomeric  /3- compound ,  prepared 
by  heating  this  substance  with  alcohol  and  iodine,  forms  glistening, 
brown,  ill-defined  crystals.  Cobaltodipyridine  thiocyanate, 
Co(C5H5N)2(CNS)2, 

prepared  by  heating  either  of  these  isomerides  in  a  boiling  alcoholic 
solution  or  alone  at  200°,  separates  from  alcohol  in  dark  violet-brown 
crystals  and  melts  at  220°  to  a  blue  liquid. 

C obaltodianiline  thiocyanate ,  Co(NH2Ph)2(CNS)2,  crystallises  from 
boiling  water  in  dark  reddish-violet  crystals  and  melts  at  251°  to  a  blue 
l'quid. 

Cobaltohexaphenylhydrazine  thiocyanate,  Co(N2II3Ph)6(CNS)2,  forms 
rose-red,  minute  needles.  T.  M.  L. 

Metallic  Derivatives  of  Thiocarbamide.  Yolkmar  Kohl- 
scHim'ER  ( Tier .,  1903,  36,  1151  — 1157.  Compare  Rosenheim  and 
Loewenstamm,  this  vol ,  i,  325). — Cuprotrithiocarbamide  oxalate, 
[Cu(CSN2H4)3]2C204.7H20,  forms  lu-trous  leaflets. 

On  adding  potassium  nitrate  to  a  dilute  solution  of  cuprotrithio¬ 
carbamide  chloride,  the  sparingly  soluble  crystalline  nitrate, 

[Co(H,OKOSN,HJJNO„ 

is  obtained  ;  it  melts  at  100°  and  is  formed  by  the  replacement  of 
CSN2H4  by  1I20  in  the  original  molecule.  This  substance  yields  a 
series  of  well-defined  salts,  including  the  sulphate, 

[Cu(CSN2H4)3]S04[Cu(H20)(CSN2H4)2],H20, 

described  by  Rosenheim  and  Loewenstamm  ( loc .  cit.).  If  potassium 
nitrate  be  added  to  a  more  concentrated  solution  of  the  chloride,  the 
salt,  Cu2[(CSN2H4)3j[(CSR2H4)2(H20)](N03)2,  separates  on  further 
evaporation  ;  it  is  easily  soluble  in  water,  melts  at  86—88°,  and  forms 
spherular  aggregates  of  prismatic  needles.  The  compound, 
Cu3(CSN2H4)7(H20)2(N03)3, 

is  obtained  by  dissolving  the  precipitate  given  by  the  chloride  with 
nitric  acid  in  80  per  cent,  alcohol  and  precipitating  with  ether  ;  it 
crystallises  in  slender,  lustrous  leaflets  and  melts  at  96°. 

Two  salts  of  the  formula  Hg(CN)2(CSN2H4)  \  H20  exist.  One 
crystallises  in  small,  well-formed,  rhombic  plates  and  is  probably 
[Hg(CSR2H4)2(H20)](CN)4Hg  ;  the  other  forms  slender,  silky  scales 
and  is  perhaps  [Hg(C8N2H4)(H20)](CN)4Hg(CSN2H4).  The  second 
differs  from  the  first  in  being  soluble  in  aqueous  potassium  chloride 
and  corresponds  with  the  cupro-salts  already  described. 

The  main  part  of  the  paper  deals  with  the  theoretical  relationship 
between  the  salts.  \V.  A.  D. 

Quantitative  Formation  of  Carbamide  from  Uric  Acid. 
E.  Richter  (J.  pr.  Chem.,  1903,  [ii],  67,  274 — 280.  Compare  Abstr., 
1902,  ii,  632  ;  Jolles,  Abstr.,  1900,  ii,  450  ;  1902,  i,  86  ;  Falta,  Abstr., 
1901,  ii,  705). — The  author  again  confirms  the  accuracy  of  Jolles’ 
method,  which  differs  in  several  important  points  from  that  of  Falta. 

G.  Y. 
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Methyleneaminoacetonitrile.  August  Klages  {Ber.,  1903,  36, 
1506 — 1512.  Compare  Jay  and  Curtins,  Abstr.,  1894,  i,  162). — A 
60  per  cent,  yield  of  this  nitrile  is  obtained  by  mixing  1  kilo,  of 
formaldehyde  and  360  grams  of  ammonium  chloride,  cooling  to  5°, 
and  then,  while  stirring  vigorously,  adding,  in  the  course  of  3  hours, 
440  grams  of  potassium  cyanide  dissolved  in  600  c.c.  of  water.  During 
the  latter  half  of  the  operation,  250  c.c.  of  acetic  acid  are  also  run  in. 
The  methyleneaminoacetonitrile,  (CH2!jSr*CH2*CN)2,  separates  as  a 
crystalline  mass  and  is  removed  by  filtration.  By  using  sulphurous 
instead  of  acetic  acid,  the  isomeride  melting  at  86°  is  obtained. 

Alcoholic  hydrogen  chloride  converts  methyleneaminoacetonitrile 
into  glycine  ester  hydrochloride.  Yields  of  90  per  cent,  are  obtained 
by  heating  on  the  water-bath  for  an  hour,  filtering  from  ammonium 
chloride,  and  allowing  to  crystallise.  If,  however,  after  filtration  the 
alcoholic  solution  is  evaporated  over  a  flame,  only  little  glyTcine  ester  is 
formed,  and  a  new  substance,  the  tetrahydrochloride  of  an  amino-acid 
ester,  C]7H40O13N4,4HCl,  melting  at  235°  is  obtained.  This  is  hydro¬ 
lysed  by  water  to  the  hydrochloride  of  the  acid,  C9H1609N4,4HC], 
melting  at  156°,  The  free  acid,  obtained  by  decomposition  of  the 
copper  salt  with  hydrogen  sulphide,  forms  colourless  crystals  having  an 
acid  taste,  easily  soluble  in  water,  but  insoluble  in  alcohol  and  ether  ; 
it  melts  at  229°.  Alcoholic  hydrochloric  acid  reconverts  this  into  the 
tetraethyl  ester,  which  can  also  be  prepared  synthetically  by  heating 
together  methylal,  glycine  ester  hydrochloride,  and  alcoholic  hydrogen 
chloride. 

Sodium  nitrite  in  aqueous  acid  solution  converts  either  of  these 
compounds  into  a  tetrabasic  acid,  C9Hu012N4.  This  melts  at  149°, 
decomposes  carbonates,  and  forms  well-characterised  metallic  salts. 

Alcoholic  sulphuric  acid  forms  less  complicated  products  from 
methyleneaminoacetonitrile. 

Aminoacetonitrile  hydrogen  sulphate,  NH2"CH2’CN,H2S04,  forms 
colourless,  glistening  plates,  easily  soluble  in  water,  and  melting  at 
101°  to  a  clear  liquid. 

Aminoacetonitrile  sulphate,  (NH2*CH2,CN)2,H2S04,  crystallises  from 
dilute  alcohol  in  long,  Hat  prisms  which  decompose  at  165°. 

Aminoacetonitrile  picrate,  NH2,CH2,CN,C6H307N3,  crystallises  from 
hot  water  in  long,  intensely  yellow  needles,  which  begin  to  decompose 
at  165°,  blacken  at  185°,  and  sinter  at  about  190°.  E.  F.  A. 


Abnormal  Compounds  of  Nickel.  Karl  A.  Hofmann  and 
F.  Hochtlen  {Ber.,  1903,  36,  1149 — 1151). — From  a  cold  aqueous 
solution  of  nickel  sulphate,  potassium  cyanide  and  ammonia,  steel- 
blue  leaflets  of  nickel  cyanide,  Ni(CN)2,4H20,  separate  after  several 
days;  on  carefully  adding' acetic  acid  and  subsequently  benzene,  a 
powdery,  bluish-white  precipitate  of  the  compound,  Ni(CN)2,NH3,C6H6, 
is  obtained.  The  benzene  is  not  lemoved  by  drying  or  by  washing 
with  alcohol  and  ether,  but  is  liberated  by  mineral  acids  or  alkalis, 
which  decompose  the  complex  ;  it  is  not  present  as  benzene  of  crystal¬ 
lisation,  for  it  still  occurs  when  the  salt  is  obtained  amorphous. 

Aniline  gives  a  similar  compound ,  Ni(CN)2,EHo,NH2Ph,  as  a 
VOL.  LX XXIV.  i. 
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granular,  violet-white  precipitate,  and  phenol,  the  analogous  deriv¬ 
ative,  Ni(ClN)2,NH3,Ph0H,H20.  W.  A.  D. 

Monomethyl-tin  Compounds.  Paul  Pfeiffer  and  R.  Lehnardt 
( Ber .,  1903,  36,  1054 — 1061.  Compare  Abstr.,  1902,  i,  749). — On  keep¬ 
ing  a  homogeneous  mixture  of  methyl  iodide,  stannous  chloride, 
and  potassium  hydroxide  in  dilute  alcohol  for  a  day  at  the 
ordinary  temperature  and  then  removing  the  hydroxide  with 
carbon  dioxide,  a  white  powder,  CHg'SnO'OH  (for  which  the  name 
methylstannonic  acid  is  suggested),  separates  on  evaporating  the 
alcohol.  If  the  alcohol  is  evaporated  before  the  alkali  is  neutralised 
by  carbon  dioxide,  a  mixture  of  dimethylstannic  oxide,  SnMe20,  and 
methylstannonic  acid  is  formed,  which  is  converted  into  bromides  by 
treatment  with  hydrobromic  acid ;  the  latter  are  repeatedly  precipi¬ 
tated  with  hydrobromic  acid,  when  pure  tindimethyl  bromide, 
SnMe2Br2  (m.  p.  74°),  is  obtained.  On  treating  the  mixture  of  oxides 
with  hydriodic  acid,  the  corresponding  iodides  are  produced  and 
separated  by  repeated  precipitation  with  hydriodic  acid,  when  the  pure 
tinmethyl  iodide,  SnMeI3,  melting  at  86°,  is  obtained.  It  crystal¬ 
lises  from  alcohol  in  long,  flattened,  yellow  needles,  is  volatile  with 
steam,  is  slowly  hydrolysed  by  water,  is  reconverted  into  methyl¬ 
stannonic  acid  by  ammonia,  and  transformed  into  the  corresponding 
bromide  (m.  p.  53°)  by  hydrobromic  acid. 

Tinmethyl  bromide ,  SnMeBr3,  is  prepared  by  heating  methylstannonic 
acid  with  fuming  hydrobromic  acid,  and  crystallises  in  silky  needles 
melting  at  53° ;  it  is  reconverted  into  methylstannonic  acid  by 
ammonia,  and  with  hydrogen  sulphide  yields  a  white  powder,  soluble 
in  ammonium  sulphide,  which  is  probably  methyltbiostannonic  acid, 
SnMeS-SH. 

Methylstannonic  acid  is  best  prepared  in  a  pure  state  by  the  action 
of  ammonia  on  the  bromide  or  iodide ;  it  is  an  odourless,  white  powder, 
insoluble  in  water,  sodium  carbonate,  or  organic  solvents,  but  soluble 
in  alkali  hydroxides,  mineral  acids,  or  acetic  or  tartaric  acid.  When 
boiled  with  15  per  cent,  potassium  hydroxide,  it  is  converted  into 
tindimethyl  oxide,  which  yields  an  iodide  with  hydriodic  acid.  The 
latter  forms  with  pyridine,  in  which  it  is  soluble,  a  colourless  additive 
product  melting  at  145°  (Compare  Cahours,  Annalen,  1860,  114,  367). 

K.  J.  P.  O. 

Aluminium  Compounds  Exerting  a  Ferment  Action.  Gabriel 
Gustavson  ( Gompt .  rend.,  1903,  136,  1065 — 1067). — The  liquid  com¬ 
pounds  produced  by  the  action  of  alkyl  halides  on  aluminium  chloride 
or  bromide  (Abstr.,  1886,  999)  form  unstable  additive  products  with 
aromatic  hydrocarbons,  which  undergo  alkylation  when  treated  with 
alkyl  halides.  Thus,  by  the  action  of  ethyl  bromide  on  aluminium 
chloride  the  compound  A12C16,C8H16  is  formed ;  this  combines  with 
6  mols.  of  benzene  forming  the  additive  product  A12C16,C8H16,6C6H6, 
which  is  dissociated  into  its  generators  by  the  application  of  heat  or 
by  washing  with  light  petroleum,  and  reacts  with  ethyl  bromide 
evolving  hydrogen  bromide  and  forming  a  new  additive  product  in 
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which  benzene  is  replaced  by  triethylbenzene  and  from  which  this  is 
produced  by  the  action  of  heat  or  by  addition  of  light  petroleum,  the 
compound  A12C16,C8H1(,  being  simultaneously  regenerated.  In  these, 
the  latter  reaction  behaves  like  an  enzyme. 

The  compound  Al2Cl6,C6H3Et3,  exerting  a  similar  ferment  actioii, 
is  produced  when  aluminium  chloride  (1  part),  ethyl  chloride  (1  part), 
and  benzene  (2  parts)  are  mixed  together.  It  is  a  viscous,  yellow 
liquid,  which  boils  and  partially  dissociates  at  135—140°  under  15  mm. 
pressure  and  is  decomposed  by  water  forming  a  hydrocarbon  of  the 
formula  C6H3Et3,  which  boils  at  210 — 213°  and  furnishes  a  tribromo- 
derivative,  which  melts  at  104 — 105°.  This  “  ferment  ”  combines  with 
6  mols.  of  benzene,  5  mols.  of  toluene,  4  mols.  of  m-xylene,  3  mols. 
of  mesitylene,  or  1  mol.  of  triethylbenzene,  forming  liquids  which 
react  with  alkyl  haloids,  furnishing  hydrogen  bromide  and  alkyl- 
benzenes,  the  compound  Al2Cl6,C6HaEt3  being  regenerated  in  each 
case.  T.  A.  H. 

Addition  of  Bromine  to  Phenylbutadiene.  C.  N.  Buber 
( Ber .,  1903,  36,  1404 — 1407). — Phenylbutadiene  dibromide , 
CHPhBr-CH:CH-CH2Br, 

obtained  by  adding  bromine  dissolved  in  chloroform  to  a  well-cooled 
solution  of  phenylbutadiene  in  the  same  solvent,  crystallises  from 
chloroform  or  carbon  disulphide  in  large,  slightly  yellow  pyramids  and 
melts  at  94° ;  by  zinc  methyl  in  absolute  ether  at  100°,  it  is  converted 
into  dimethylbutenylbenzene,  CHMePtrCHICHEt,  which  boils  at  84° 
under  10  mm.  pressure,  and  on  oxidation  with  potassium  permanganate 
in  acetone  solution  gives  hydratropic,  propionic,  and  atrolactic  acids. 
Diethylbutenylbenzene,  CHEtPh’CHICH’CHgEt,  obtained  similarly 
by  using  zinc  ethyl,  boils  at  104°  under  8  mm.  pressure  and  gives 
butyric  and  phenylbutyric  acids  on  oxidation. 

From  the  mother  liquors  of  the  dibromide,  small  quantities  of  two 
tetrabromides,  C10H10Br4,  can  be  isolated  ;  one  of  these,  melting  at 
151°,  is  already  known,  and  the  other  crystallises  from  light  petroleum 
in  large  needles  and  melts  at  76°.  \Y.  A.  D. 

Replacement  of  Bromine  by  Chlorine  in  the  Benzene  Ring* 
Alexander  Eibner  {Ber.,  1903,  36,  1229 — 1231). — Chlorine  is  able 
to  displace  bromine  in  bromobenzene,  the  reaction  being  accelerated 
by  moisture  and  sunlight.  The  bromobenzene  was  saturated  with 
chlorine  seven  times  and  was  kept  for  24  hours  and  washed  with 
alkali  after  each  saturation.  On  subsequent  distillation,  it  yielded 
fractions  boiling  at  128 — 145°,  145 — 165°,  165—210°,  210 — 260°, 
and  a  black  residue.  From  these  fractions,  chlorobenzene,  jc-dichloro- 
benzene,  and  tetrachlorobenzene,  melting  at  137°,  were  isolated. 

J.  J.  S. 

Separation  of  o-  and  p-Chloronitrobenzenes.  Leo  Marck- 
WALD  (D.R.-P.  137847). — On  cooling  the  product  of  the  nitration  of 
chlorobenzene  to  16°,  p-chloronitrobenzene  crystallises  out,  and  on 
further  cooling  a  eutectic  mixture  of  about  21  parts  of  the  ortho -  and  10 
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parts  of  the  joara-isomeride  is  obtained.  This,  or  any  mixture  of  similar 
composition,  may  be  separated  into  its  constituents  by  extraction  with 
a  quantity  of  dilute  ethyl  or  methyl  alcohol  insufficient  for  complete 
solution  at  a  temperature  above  the  melting  point  of  the  mixture. 
More  o-chloronitrobenzene  is  extracted  than  corresponds  with  the 
eutectic  composition.  On  cooling  the  residual  mixture  to  16°,  a  further 
quantity  of  the  para-compound  crystallises,  and  by  distilling  off  the 
alcohol  from  the  extract  and  cooling,  crystals  of  the  pure  or^o-com pound 
separate.  The  process  may  be  repeated  on  the  residual  mixture. 

0.  H.  D. 

Chloro-  and  Bromo-cinnamylidene  Chlorides.  Ernest  Charon 
and  Edgar  Dugoujon  ( Compt .  rend.,  1903,  136,  1072 — 1074.  Com¬ 
pare  Abstr.,  1899,  i,  469,  and  this  vol.,  i,  240). — a-Bromocinnam- 
aldehyde  behaves  as  a  saturated  substance  towards  halogens,  whilst 
a-chlorocinnamaldehyde  combines  with  chlorine  and  bromine  forming 
respectively  tricliloro-  and  chlorodibromo  cinnamaldehydes.  These  are 
viscous  oils,  furnishing  crystalline  hydrates,  which  dissociate  when 
kept  under  reduced  pressure  over  sulphuric  acid,  and  are  oxidised 
respectively  by  chromic  acid  to  a-chloro-a/3-dibromophenylpropionic 
acid,  CHPhBr'CClBr’CO^H  (Forrer,  Ber.,  1883,  16,  855),  and 
aafi-trichlorophenylpropionic  acid,  CHPhCl'CCl^COgH,  which  melts 
at  112°. 

a-Chlorocinnamylidene  chloride,  CHPh!CC3*CHCl2,  obtained  by  the 
action  of  phosphorus  pentachloride  on  a-chlorocinnamaldehyde,  crystal¬ 
lises  in  nacreous  leaflets,  melts  at  47°,  and  boils  at  155°  under  30  mm. 
pressure  ;  it  is  decomposed  by  water,  forming  a-chlorocinnamaldehyde 
and  hydrogen  chloride. 

a -Bromocinnamylidene  chloride ,  similarly  prepared,  melts  at  55°, 
boils  at  167 — 168°  under  305  mm.  pressure,  and  is  not  decomposed 
by  water  even  at  100°. 

These  results  indicate  that  the  attachment  of  a  halogen  atom  to  an 
ethylenic  carbon  in  an  alkyl  chloride  increases  the  stability  of  the 
latter.  T.  A.  H. 

Stilbene  from  Phenylnitromethane.  Wilhelm  Wislicenus 
and  Anton  Endres  {Ber.,  1903,  36,  1194 — 1195). — Phenylnitroaceto- 
nitrile  (isonitrobenzyl  cyanide;  Abstr.,  1902,  i,  541)  is  readily  trans¬ 
formed  into  stilbene  according  to  the  equation  :  2CN'CPhINOONa  + 
4NaOH  +  2H20  =  CHPhICHPh  +  2Na2C03  +  2NH3  +  2NaN02,  when 
its  sodium  derivative  is  heated  with  slightly  less  than  the  theoretical 
amount  of  10  per  cent,  sodium  hydroxide  for  8 — 10  hours  at 
180—200°. 

Stilbene  is  also  formed 1  when  phenylnitromethane  is  heated  with 
the  calculated  amount  of  10  per  cent,  alkali  at  160°.  J.  J.  S. 

Action  of  Zinc  on  Triphenylchloromethane.  Moses  Gomberg 
(Amer.  Chem.  J.,  1903,  29,  364 — 371). — A  reply  to  Norris  and  Culver 
phis  vol.,  i,  333).  E.  G. 
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Tetraphenylmethane.  Moses  Gomberg  and  H.  W.  Berger  ( Ber ., 
1903,  36,  1088 — 1092.  Compare  Abstr.,  1897,  i,  623,  and  Ullmann 
and  Miinzhuber,  this  vol.,  i,  245). — Triphenylmethanehydrazobenzene 
is  best  obtained  by  the  reaction  between  chlorotriphenylmethane  and 
phenylhydrazine  in  absolute  ethereal  solution,  and  is  most  readily 
oxidised  to  triphenylmethaneazobenzene  by  means  of  nitrous  vapours. 
The  decomposition  of  the  latter  substance  by  heat  is  effected  by 
warming  a  mixture  with  three  to  four  parts  of  sand  at  100°  in  a 
current  of  carbon  dioxide,  the  resulting  hydrocarbon  being  extracted 
with  benzene.  The  yield  varies  from  2  to  5  per  cent.,  but  in  one 
instance  amounted  to  20  per  cent.  After  repeated  crystallisation  from 
benzene,  the  hydrocarbon  is  obtained  colourless  and  then  melts  at  285°. 
On  nitration  with  cold  fuming  nitric  acid,  a  trinitrotetraphenylmethane 
is  formed,  which,  on  crystallisation  from  ethyl  acetate,  forms  faintly 
yellow  needles  melting  at  about  330°  and  giving,  on  reduction 
with  zinc  dust,  a  magenta  solution  which  appears  to  have  the  same 
absorption  spectrum  as  the  triphenylmethane  dye.  G.  D.  L. 

Preparation  of  Acyl  Derivatives  of  Aromatic  Bases  and  of 
Anhydrous  Glycerol.  Oskar  Liebreich  (D.B.-P.  136274). — 
Aromatic  bases,  such  as  aniline,  naphthylamines,  diamines,  or  their 
monoalkyl  derivatives,  are  heated  under  pressure  with  animal  or 
vegetable  fats  or  oils  at  about  200°.  The  anilides,  &c.,  of  the  fatty 
acids  are  formed,  together  with  anhydrous  glycerol,  which  may  be 
separated  by  distillation.  C.  H.  D. 

A  Practical  Modification  of  the  Technical  “  Baking  ”  Method 
of  Preparing  Sulphonic  Acids  of  Aromatic  Bases.  Alfred 
Junghahn  ( Chem .  Centr.,  1903,  i,  572  ;  from  Chem.  Ind  ,  26,  57 — 59). — 
The  sulphonic  acids  of  aromatic  bases  are  prepared  on  the  large  scale 
by  heating  the  acid  sulphates  of  the  bases  in  shallow  trays  at 
200 — 230°  for  a  long  time.  Attempts  to  prepare  4-m-xylidine-5- 
sulphonic  acid  from  the  corresponding  sulphate  by  this  means,  how¬ 
ever,  failed  (compare  this  vol.,  i,  22),  and  Deumelandt’s  method  (Zeit. 
Chem.,  1866,  22)  yielded  only  4-m-xylidine-6-sulphonic  acid;  the 
barium  salt  of  this  acid  crystallises  in  slender  needles  and  is  readily 
soluble  in  water.  The  5-sulphonic  acid  may  be  prepared  by  heating 
the  corresponding  sulphate  at  160°,  then  raising  the  temperature  to 
220°,  and  at  the  same  time  passing  a  stream  of  carbon  dioxide  or  air 
through  the  mass.  After  maintaining  this  temperature  for  about  an 
hour  and  rapidly  stirring,  the  almost  pure  sulphonic  acid  is  obtained  in 
the  form  of  a  dry  powder.  The  oxidation  products  present  in  the 
acids  prepared  by  the  technical  process  cannot  therefore  be  due  to  the 
action  of  the  oxygen  of  the  air,  but  rather  to  that  of  the  sulphuric 
acid.  The  action  of  sulphuric  acid  at  a  high  temperature,  in  fact, 
tends  to  remove  the  sulphonic  acid  group  from  4-m-xylidinesulphonic 
acid  (compare  Bender,  Abstr.,  1889,  717).  In  a  similar  manner,  by 
using  a  stream  of  gas  or  air,  aniline  sulphate  is  converted  into  sul- 
phanilic  acid,  and  y>-xylidine  sulphate  into  1:4:  2-xylidine-5  sulphonic 
acid  (compare  Noelting,  Witt,  and  Forel,  Abstr.,  1886,  57) ;  the  latter, 
on  oxidation  with  chromic  acid,  forms  jt>-xyloquinone.  The  sulphonic 
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acids  of  dimethylaniline  and  of  bases  which  are  not  readily  sulphonated 
in  the  ordinary  way  may  be  easily  prepared  by  employing  a  stream  of 
carhon  dioxide,  and  at  the  same  time  removing  the  gas  in  contact  with 
the  mass  by  means  of  a  vacuum  pump.  The  dimethylanilinesulphonic 
acid  obtained  by  this  method  appears  to  be  identical  with  Bamberger 
and  Tsohirner’s  para- acid  (Abstr.,  1899,  i,  682),  although  it  decomposes 
at  the  same  temperature  as  the  meta- acid  (265 — 266°),  and  also 
crystallises  in  a  similar  form.  When  fused  with  sodium  hydroxide, 
however,  it  yields  only  traces  of  a  substance  resembling  a  phenol, 
whilst  the  wieto-acid,  under  like  conditions,  forms  a  considerable 
quantity  of  m-dimethylaminophenol. 

In  the  technical  process,  4-m-xylidine-5-sulphonic  acid  is  probably 
formed  directly  from  the  sulphate  at  200 — 210°  without  the  inter¬ 
vention  of  intermediate  products  (compare  Bamberger  and  Kunz, 
Abstr.,  1898,  i,  31),  for  neither  the  presence  of  4-m-xylenesulphonamic 
acid  nor  of  4-m-xylene-6-sulphonic  acid  could  be  detected.  On  the 
other  hand,  when  4-m-xylenesulphonamic  acid  is  heated  at  200 — 210°, 
it  is  almost  instantaneously  converted  into  4-m-xylene-5-sulphonic 
acid.  E.  W.  W. 

[New  Bases  from  Acetylated  Aromatic  Amines.]  Ernst 
SipBERSTEjN  (D.R.-P.  137121). — When  acetanilide  and  its  homologues 
react  with  phosphorus  oxychloride,  there  are  formed,  in  addition  to  the 
amidines,  a  series  of  new  bases  which  differ  in  composition  from  the 
original  material  by  the  loss  of  the  elements  of  water.  The  reacting 
substances  are  heated  together  for  several  hours  on  a  water-bath  and 
poured  into  water.  The  new  bases  differ  in  their  properties  from 
Wallach’s  base  (Abstr.,  1877,  i,  187)  and  from  flavaniline.  In  their 
formation,  2  mols.  of  the  acetyl  compound  lose  2  mols.  of  water, 
whilst  only  one  is  lost  in  the  production  of  amidines. 

The  hydrochloride  of  the  base  from  acetanilide,  016HUN2,HC1, 
crystallises  from  alcohol  in  bright  yellow  needles,  sinters  at  170°,  and 
melts  at  266°,  and  is  soluble  in  hot  water ;  the  base  forms  colourless 
needles  melting  at  156°  and  dissolving  with  difficulty  in  water,  but 
readily  soluble  in  alcohol. 

The  hydrochloride  of  the  base  from  phenacetin  forms  yellow  needles 
melting  at  265° ;  the  colourless  base  melts  at  220°.  C.  H.  D. 

Addition  of  Aniline  to  Monobasic  Unsaturated  Acids  and 
their  Anilides.  Wilhelm  Autenrieth  and  C.  Pret^ell  ( Ber .,  1903, 
3Q,  1262). — fi-Anilinopropionanilide,  NIIPh*CH2,CH2,CO*NHPh,  pre¬ 
pared  by  heating  acrylic  acid  and  aniline  at  180 — 190°,  crystallises 
from  alcohol  in  pearly  flakes,  melts  at  92 — 93°,  and  is  almost  insoluble 
in  water;  its  constitution  was  established  by  preparing  it  from 
/3-anilinopropionic  acid  and  from  /3-iodopropionic  acid.  The  hydro¬ 
chloride  crystallises  from  hot  20  per  cent,  hydrochloric  acid  in 
glistening  prisms  and  melts  at  173 — 174°-. 

$-Anilinobutyr  anilide ,  NRPh’CHMe^CH^CO'NHPh,  prepared  in  a 
similar  way  from  aniline  and  erotonic  acid,  crotonanilide,  or  vinylaeetic 
acid,  crystallises  from  alcohol  in  minute  needles  and  melts  at  93°;  the 
hydrochloride  has  been  described  by  Balbiano  (Abstr.,  1880,  541). 
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Methylacrylanilide,  CH2.‘CMe*C(>NHPh,  crystallises  in  glistening 
flakes  and  melts  at  87° ;  the  dibromide ,  CH2Br*CMeBr*CO*NHPh, 
crystallises  from  alcohol  in  minute  needles  and  melts  at  128°. 
f5-Anilino\sobutyr anilide,  NHPh*CH2*CHMe*CO*NHPh,  has  already 
been  described  by  Bischoff  (Abstr.,  1891,  828),  but  was  incorrectly 
formulated  as  methacrylanilide  ;  the  <ii&ro?no-derivative,  C16H16ON2Br2, 
melts  at  152°.  A  description  is  given  of  a  slightly  modified  method  ol 
preparing  methylacrylic  acid  from  citraconic  anhydride.  T.  M.  L. 

Preparation  of  Anilinoacetonitrile  and  its  Derivatives 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  138098). — 
Glycollonitrile  reacts  with  aniline  and  its  homologues  or  derivatives  to 
form  condensation  products  similar  to  anilinoacetonitrile, 

OH-CH2*CN  +  NH2Ph  =  NHPh-CH2-CN  +  H20. 

The  reaction  takes  place  slowly  at  the  ordinary  temperature  in 
aqueous  or  alcoholic  solution,  but  rapidly  on  heating.  0.  H.  D. 

New  Reduction  Product  of  Dinitrostilbenedisulphonic  Acid. 
Nitroaminostilbenedisulphonic  acid.  Andre  Wahl  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  345 — 350). — When  sodium  dinitrostilbene- 
disulphonate  (Green  and  Wahl,  Abstr.,  1898,  i,  700)  is  reduced  in 
aqueous  solution  by  sodium  sulphide,  there  is  formed  sodium  hydrogen 
nilroaminostilbenedisulphonate,  C14Hn08N2S2Na,  which  crystallises  in 
small,  yellow  needles  and  is  slightly  soluble  in  water.  The  normal 
salts  are  very  soluble  in  water  and  highly  coloured.  The  acid  salt 
does  not  react  with  hypochlorites,  but  is  oxidised  by  permanganate  to 
jo-nitro-o-sulphobenzaldehyde  and  probably  ^-amino-o-sulphobenzalde- 
hyde,  though  the  latter  could  not  be  isolated.  Zinc,  in  ammonium 
chloride  solution,  reduces  it  to  the  corresponding  diaminostilbene- 
disulphonate.  Sodium  hydrogen  nitroaminostilbenedisulphonate  dyes 
silk  and  wool  orange-yellow  in  an  acid  bath  ;  it  forms  a  efo'azo-derivative 
insoluble  in  acids,  but  soluble  in  alkalis.  The  azo-dyes  derived  from 
this  base  are  non-substantive,  and  so  differ  from  those  obtained  from 
diaminostilbenedisulphonic  acid,  in  which  the  substantive  character  has 
been  regarded  as  due  to  the  ethylenic  linking  of  stilbene.  The  author 
therefore  agrees  with  Friedliinder  ( Chem .  Zeit.,  1902,  698)  that  the 
substantive  nature  of  dyes  of  this  type  may  be  correlated  with 
physical  properties  the  relation  of  which  to  their  constitution  is  so  far 
unknown.  T.  A.  H. 

Acylhalogenamine  Derivatives  and  the  Beckmann  Re¬ 
arrangement.  Edwin  E.  Slosson  (Amer.  Chem.  J.,  1903,  29, 
289 — 319.  Compare  Abstr.,  1896,  i,  216;  Proc.,  1900,  1 — 2  ;  and 
Abstr.,  1901,  i,  462). — The  Beckmann  rearrangement,  which  takes 
place  readily  with  the  halogen  amides,  cannot  be  effected  in  the  case 
of  the  acylalkylhalogenamines.  It  seems,  therefore,  that  the  hydrogen 
atom  of  the  group  ‘CO'NH  is  necessary  for  the  transformation  to 
occur  (compare  Stieglitz,  Abstr.,  1897,  i,  43  ;  and  this  vol,,  i,  235). 

Methyl  phenylmethylcarbamate,  NPhMe-C02Me,  obtained  by  the 
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action  of  methyl  chloroearbonate  on  methylaniline,  is  a  light  yellow 
oil  which  has  a  fishy  odour,  boils  at  235°,  and  is  easily  soluble  in  ether 
or  light  petroleum. 

Acetylbromoaminobenzene  (acetylphenylbromoamine)  crystallises  in 
yellow  flakes  and  melts  at  94 — 95°.  Benzoylchloroaminobenzene 
(benzoylphenylchloroamine)  forms  large,  transparent  crystals,  melts  at 
81  '5 — 82°,  and  is  easily  soluble  in  ether  or  alcohol.  j)-Chlorobenzoyl- 
aniline  melts  at  187 — 187'5°. 

F 'or mylchl or oamino-ip -toluene  [formyl-p-tolylchloroamine), 
CHONCl*C6H4Me, 

crystallises  from  light  petroleum,  melts  at  49 — 50°,  and  decomposes  at 
140°.  Formylbromoamino-^-toluene  ( formyl-p-tolylbromoamine ), 
CHO-NBr-C6H4Me, 

melts  at  80°  and  is  very  unstable.  Formylchloroamino-a-naphthalene 
[formyl-a  naphthylchloroamine),  OHO'NCI'CjqH^.,  melts  at  63°  and  is 
unstable.  The  corresponding  fi-naphthyl  compound  melts  at  75°. 
When  an  alcoholic  solution  of  formyl-/3  naphthylamine  is  added  to  a 
solution  of  potassium  hypobromite,  a  yellow  precipitate  is  produced, 
which,  when  crystallised  from  alcohol,  melts  at  164°;  when  this  sub¬ 
stance  is  heated  with  potassium  hydroxide  solution,  a  compound  melt¬ 
ing  at  63°  is  formed,  which  is  probably  l-bromo-2-aminonaphthalene. 
Acetylchloroamino  a-napkthcdene  [acetyl- a- naphthy Ichloroa m ine ) , 

NC1Ac-C10H7, 

forms  white  crystals  and  melts  at  75°. 

Benzoylchloroaminoethane  ( benzoylethylchloroamine ),  N01Bz,C2H5, 
obtained  by  the  action  of  chlorine  water  on  ethylbenzamide,  crystal¬ 
lises  in  white  needles,  melts  at  53-5°,  and  is  soluble  in  ether,  alcohol, 
or  hot  water.  Fthylnitrobenzamide,  prepared  by  the  action  of  m-nitro- 
benzoyl  chloride  on  ethylamine,  melts  at  120°  ;  attempts  to  convert  it 
into  the  nitrogen  chloride  were  unsuccessful.  Benzoylchloroamino- 
melhane  [benzoylmetkylchloroamine),  NClBz'CH^,  is  a  colourless  oil, 
which  does  not  solidify  at  -  16°,  and  is  much  less  stable  than  the 
corresponding  ethyl  compound.  fsoAmylacetamide  is  an  oil  which 
boils  at  230—232°. 

Ethyl  cbloroiminobenzoate  (benzoylchloroiminoethyl  ether ;  Stieg- 
litz,  Abstr.,  1897,  i,  44)  does  not  react  with  potassium  cyanide,  and, 
when  treated  with  zinc  ethyl,  yields  benzonitrile  and  a  small  quantity 
of  ethylamine.  Ethyl  chloroimino-m-nitrobenzoate  crystallises  in 
slender,  white  needles  and  melts  at  61°  ;  it  is  decomposed  by  heat 
withformation  of  m-nitrobenzamideand  a  smallamountof  ethylm-nitro- 
benzoate.  Ethyl  bromoimino-m-nitrobenzoate  crystallises  in  white 
needles,  melts  at  71°,  and  decomposes  at  120 — 130°.  Ethyl  chloro- 
imino-/3-naphthoate  crystallises  in  stellate  groups  of  needles  or  plates, 
melts  at  71°,  decomposes  at  185°,  and  is  very  soluble  in  ether  ;  when 
it  is  heated  with  sodium  methoxide  or  potassium  cyanide,  naphtho- 
nitrile  is  produced.  Naphthonitrile  is  also  obtained  when  ethyl 
chloroimino-^S-naphthoate  is  treated  with  zinc  ethyl,  but  there  is  no 
evidence  of  the  formation  of  an  amine.  Ethyl  broraoimino/3-naph- 
thoate  crystallises  in  white  needles  and  melts  at  76’5--77°.  E.  G. 


ORGANIC  CHEMISTRY'. 


477 


Formation  and  Decomposition  of  Thiocarbamides.  A 
Hugershoff  ( Ber .,  1903,  36,  1138 — 1142.  Compare  Kjellin,  this 
vol.,  i,  287). — Phenyl-o-nitro-p-tolylthiocarbamide  (Steudemann,  Abstr., 
1884,  307)  melts  at  143°,  solidifies  on  further  heating,  and  remelts 
at  169°.  This  behaviour  is  due  to  the  formation  of  di-o-nitro-di-p- 
tolylthiocarbamide,  a  change  also  brought  about  by  recrystallisation 
from  alcohol  or  acetic  acid. 

Diphenylthiocarbamide  and  dinitroditolylthiocarbamide,  when 
fused  together,  furnish  phenylnitrotolylthiocarbamide,  and,  similarly, 
when  a  mixture  of  diphenylthiocarbamide  and  di-o-tolylthiocarbamide, 
in  molecular  quantities,  is  melted,  or  heated  in  alcoholic  solution,  there 
is  formed  phenyl-o-tolylthiocarbamide  ;  but,  on  the  other  hand,  when 
mixtures  of  di-jo-tolylthiocarbamide  with  either  diphenylthiocarbamide 
or  di-o-tolylthiocarbamide  are  thus  treated,  no  homogeneous  product 
can  be  isolated  from  the  product.  T.  A.  H. 

Dithiocarbamates  derived  from  Secondary  Aromatic  Amines. 
Gustav  Heller  [with  Friedrich  Michel]  {J.  pr.  Ghem.,  1903,  [ii], 
67,  285 — 287.  Compare  Abstr.,  1902,  i,  444,  and  Delepine,  Abstr., 
1902,  i,  702). — Ethyl  phenylmethyldithiocarbamate ,  formed  by  the 
action  of  ethyl  iodide  on  the  ammonium  salt,  crystallises  in  leaflets  or 
prisms  and  melts  at  94'5 — 95'5°.  Ammonium  phenylethyldithio- 
carbamate  crystallises  in  glistening  leaflets,  melts  at  110°,  and  on 
acidification  at  0°  yields  the  acid,  which  crystallises  in  delicate  needles 
and  decomposes  at  the  ordinary  temperature  into  ethylaniline  and 
carbon  disulphide.  The  methyl  ester  crystallises  in  needles,  melts  at 
52 — 53°,  and  is  easily  soluble  in  chloroform,  ether,  or  light  petroleum. 

Ammonium  phenylbenzyldithiocarbamate,  CH2Ph*NPh*CS'SNH4,  crys¬ 
tallises  from  warm  water  and  melts  at  9 2*5 — 93°.  The  addition  of 
ammonia  and  carbon  disulphide  to  benzylaniline  takes  place  less  easily 
than  to  methyl-  or  ethyl-aniline  ;  with  diphenylamine,  the  addition  does 
not  take  place.  In  aqueous  solution,  these  ammonium  dithio¬ 
carbamates  decompose,  slowly  at  ihe  ordinary  temporature,  more 
quickly  when  heated,  into  ammonia,  carbon  disulphide,  and  the 
secondary  aromatic  amine.  G.  Y. 

Action  of  Phosgene  on  p-Aminophenol.  P-  Schonherr  (J.  pr. 
Ghem.,  1903,  [ii],  67,  339 — 341). — The  action  of  phosgene  on  ^-amino- 
phenol  in  xylene  solution  at  210 — 220°  leads  to  the  formation  of  the 
yj-hydroxyphenylcarbimidechlorocarbonate,  C0C1'0'C6H4,!N CO,  which 
forms  a  white,  waxy  mass,  melts  at  36 — 37°,  is  easily  soluble  in  ether 
or  benzene,  and  has  a  colour  resembling  ethyl  chlorocarbonate. 
When  heated  with  phenol  at  160°,  it  forms  the  phenyl  ester  of  the 
urethane,  COCPO’CgH^N H*CO*OPh,  which  crystallises  in  yellow, 
glistening  leaflets  and  melts  at  143 — 144°.  With  aniline,  the 
carbimide  forms  ^-hydroxydiphenylcarbamide  phenylcarbamate 
(compare  Fischer,  Abstr.,  1900,  i,  418).  With  alcohol  at  150°,  the 
carbimide  forms  p-bydroxyphenylurethane.  G.  Y. 

Aryl  Thiocyanates  and  their  Action  on  Tbioacetic  Acid  and 
Ethyl  Mercaptan.  A.  Spahr  {Arch.  Sci.  phys.  nat.,  1903,  [iv],  15, 
336 — 337). — Aryl  thiocyanates  are  best  prepared  by  the  action  of 
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cyanogen  chloride  on  lead  mercaptides  (Ber.,  1874,7, 1753),  this  method 
giving  better  yields  and  purer  products  than  that  used  by  Anschutz 
(Abstr.,  1889,  707). 

o-Tolyl  thiocyanate  is  a  colourless  liquid  which  boils  at  170°  under  a 
pressure  of  10  mm.  and  has  a  sp.  gr.  1T266  at  16°.  p -Tolyl  thiocyanate 
is  a  colourless  liquid  of  pleasant  odour. 

] \>-Chlorophenyl  thiocyanate  forms  white  needles  with  a  silky  lustre, 
is  soluble  in  alcohol,  ether,  and  benzene,  and  boils  at  31  ‘8°.  p -Bromo- 
phenyl  thiocyanate  resembles  the  foregoing  and  melts  at  50-2°.  p -Nitro- 
phenyl  thiocyanate  is  a  faintly  yellow  solid,  soluble  in  ether  and  alcohol, 
and  melts  at  124,2°. 

Phenyl  thiocyanate  combines  with  thioacetic  acid  to  form  phenyl 
acetyliminodithiol carbonate ,  NAcIC(SH)*SPh.  This  crystallises  in 
yellow  needles,  melts  at  146 "4°  to  146‘6°,  and  forms  with  sodium  a 
crystalline,  deliquescent  derivative  which,  when  warmed,  decomposes  into 
sodium  thiocyanate  and  phenyl  thioacetate ;  the  latter  is  a  colourless 
liquid  which  boils  at  220 — 221°  and  has  a  sp.  gr.  1T27  at  15°. 

Phenylacetyliminodithiolcarbonate  may  decompose  in  three  ways : 
into  phenyl  mercaptan  and  acetylthiocarbimide,  or  phenyl  thioacetate 
and  thiocyanic  acid,  or  into  phenyl  thiocyanate  and  thioacetic  acid. 
With  ethyl  mercaptan,  phenyl  thiocyanate  forms  no  additive  product, 
but  reacts  to  form  ethyl,  phenyl,  and  ethylphenyl  disulphides,  hydrogen 
cyanide,  ammonia,  and  hydrogen  being  simultaneously  produced. 

T.  A.  H. 

A  New  Di-iodophenol.  P.  Brenans  ( Compt .  rend.,  1903,  136, 
1077 — 1079.  Compare  Abstr.,  1901,  i,  322,  643,  and  1902,  i,  280, 
673). — 3 :  A-Di-iodo-l-nitrobenzene,  prepared  by  diazotising  the  corre¬ 
sponding  iodonitroaniline  in  presence  of  potassium  iodide,  forms  long, 
sulphur-yellow  prisms,  melts  at  112’5°,  and  is  identical  with  that  pre¬ 
pared  by  Korner  and  Wender  (Abstr.,  1888,  1280).  From  this,  by 
reduction  with  stannous  chloride,  3  :  4 -di-iodoaniline,  crystallising  in  pale 
yellow  leaflets,  was  prepared  j  it  melts  at  74'5°  and  is  soluble  in  benzene, 
ether,  and  alcohol,  less  so  in  petroleum.  The  benzoyl  derivative  crystal¬ 
lises  in  colouxdess  needles,  melts  at  174°  (corr.),  and  is  slightly  soluble  in 
benzene  and  light  petroleum. 

3  :  i-JDi-iodophenol,  obtained  by  diazotising  the  3  :  4-di-iodoaniline, 
forms  colourless  needles,  melts  at  83°,  and  is  soluble  in  organic  solvents 
with  the  exception  of  light  petroleum.  The  benzoate  crystallises  in 
colourless  needles,  melts  at  123°,  and  is  soluble  in  benzene,  alcohol,  and 
acetic  acid.  T.  A.  H. 

4-Choro-2-nitroanisole.  Badische  Anilin-  and  Soda-Fabrik 
(D.R.-P.  140133). — 4 -Ghloro-2-nitroanisole,  prepared  by  heating  together 
molecular  proportions  of  2  : 5-dichloronitrobenzene  and  sodium  hydr¬ 
oxide  in  methyl  alcohol,  crystallises  from  hot  alcohol  in  small,  flat,  pale 
yellow  prisms  melting  at  94 — 96°;  it  is  very  slightly  soluble  in  cold 
alcohol,  ether,  or  light  petroleum  ;  it  differs  in  melting  point  from 
Reverdin’s  jo-chloronitroanisole  (Abstr.,  1897,  i,  28),  and  must  be 
assumed  to  have  the  above  constitution  owing  to  its  formation  from 
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2  :  5-diehloronitrobenzene,  the  chlorine  atom  occupying  the  o-position 
with  respect  to  the  nitro-group  being  the  more  readily  replaced. 

C.  T-T.  D. 

Separation  of  p~  and  m-Cresols.  Firma  Bud.  Rutgers  (D.B.-P 
137584). — The  commercial  mixture  of  cresols  is  heated  gently,  and 
mixed  with  about  a  tenth  part  of  dehydrated  oxalic  acid.  On 
cooling,  crystals  of  the  p-tolyl  oxalate  separate,  and  are  purified  by 
draining  and  washing  with  benzene.  The  m-cresol  is  not  esterified. 

p -Tolyl  oxalate ,  0flH4(0H;!)0‘C0,C02H,  forms  colourless  crystals 
which  are  fairly  stable  in  air  and  sublime  in  leaflets.  It  is  easily 
soluble  in  alcohol,  ether,  or  glacial  acetic  acid,  and  insoluble  in  benzene. 
It  is  readily  hydrolysed  by  water,  and  may  be  conveniently  decomposed 
by  heating  with  water  and  benzene  or  by  distillation  with  steam.  On 
heating  in  a  melting  point  tube,  the  compound  shrinks  at  90°,  becomes 
transparent  at  99°,  and  melts  with  evolution  of  gas  at  185 — 186°, 
this  temperature  approximating  to  the  melting  point  of  anhydrous 
oxalic  acid.  0.  H.  D, 

Aromatic  Propylene  Derivatives.  II.  o-Anethole.  Carl 
Hell  and  H.  Bauer  (Ber.,  1903,  3Q,  1184 — 1192,  Compare  this  vol„ 
i,  242). — When  o-anethole  is  brominated  in  chloroform  solution,  it 
gives  not  the  dibromide,  but  bromo-o-anethole  dibromide , 
OMe-C0H3Br*CHBr-CHMeBr, 

which  crystallises  from  alcohol  and  light  petroleum  in  slender, 
colourless  needles,  melts  at  84 — 85°,  and  by  boiling  alcoholic  sodium 
ethoxide  (1  mol.)  is  converted  into  the  propenyl  compound, 
OMe’CgHgBr’CH’.CMeBr ; 

this  is  a  bright  yellow,  odourless  oil,  which  boils  at  160 — 162°  under  10 
mm.  pressure  and  with  bromine  gives  bromo-o-anethole  tribromide, 
OMe’CgHgBr'CHBr’CMeBrg,  crystallising  from  light  petroleum  in 
cubes  and  melting  at  105 — 106°. 

When  bromo-o-anethole  dibromide  is  boiled  with  an  excess  of  alcoholic 
sodium  ethoxide  for  6  hours,  it  loses  2HBr  and  gives  bromo-o-anisyl- 
methylacetylene,  OMe'C6H3Br*C:CMe,  which  boils  at  148 — 149°  under 
10  mm.  pressure,  and  with  bromine  yields  not  a  tetrabromide,  but  the 
dibromide,  OMe’CgHgBr’CBriCMeBr,  as  a  yellow,  viscid  oil. 

Dibromo-o-anethole  dibromide,  OMe*C6H2Br2‘CHBr'CHMeBr,  ob¬ 
tained  by  adding  o-anethole  to  an  excess  of  bromine,  crystallises  from 
alcohol  or  light  petroleum  in  colourless  cubes  and  is  converted  by 
1  mol.  of  sodium  ethoxide  into  tribromomethoxypropenylbenzene , 
OMe’CgHgBr^CHICMeBr,  which  boils  at  172 — 173°  under  10  mm. 
pressure  and  absorbs  bromine  to  form  a  liquid,  dibromo-o-anethole 
tribromide ,  OMe^CgH^rg'CHBr'CMeBrg.  The  action  of  an  excess  of 
sodium  methoxide  on  dibromo-o-anethole  dibromide  converts  it  into 
dibromo-o-anisylmethylacetylene,  OMe*C6H2Br2"C:OMe,  which  boils  at 
165 — 1 66°  under  10  mm.  pressure;  the  dibromide  of  this  is  a  viscid, 
colourless  oil. 

It  is  noteworthy  that  from  o-anethole,  derivatives  corresponding  with 
the  compound  OMe,C6H4*OH(OEt),OHMeBr,  derived  from  p-anethole, 
cannot  be  prepared ;  moreover,  the  bromides  obtained  from  o-anethole 
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are  not  reactive  with  aniline  and  alcohol,  like  those  of  p-anethole 
(compare  this  vol.,  i,  242).  W.  A.  D. 

Conversion  of  /3- N aphthylamine  and  its  Derivatives  into 
/3-Naphthol  and  its  Derivatives.  Badische  Anilin-  <fc  Soda- 
Fabrik  (D.R.-P.  134401). — The  naphthylamine  derivatives  are  boiled 
with  solutions  of  hydrogen  sulphites,  with  or  without  the  addition  of 
sulphurous  acid,  until  the  reaction  is  complete  (compare  Abstr.,  1901, 
i,  695,  699;  1902,  i,  91,  366). 

The  use  of  an  excess  of  the  reagent  favours  the  reaction.  The 
sulphurous  ester  formed  is  hydrolysed  by  means  of  alkali,  or  in  some 
cases  by  heating  with  mineral  acids.  The  reaction  takes  place  most 
readily  with  those  derivatives  of  /3-naphthylamine  in  which  the 
4-position  is  open.  It  may  be  applied  to  /I-aminonaphthol  and  the 
naphthylenediamines,  and  also  to  their  sulphonic  acids.  Thus, 
6-amino-a-naphthol-3-sulphonic  acid  is  converted  into  2  :  5-dihydroxy  - 
naphthalene-7-sulphonic  acid.  C.  H.  D. 

Functions  of  /3-Naphtholaldaminic  Bases.  Mario  Betti  [with 
Andrea  Torricelli]  ( Gazze.Ua ,  1903,  33,  i,  1 — 17). — The  authors 
have  studied  the  nature  and  transformations  of  several  j3-naphthol- 
aldamines,  which  form  a  new  series  of  bases 

possessing  properties  intermediate  between  those  of  the  amines  and 
amides.  In  general,  they  have  a  basic  character  rather  more  pronounced 
than  that  of  the  acidamidesand,as  regards  the  substitution  of  their  typical 
hydrogen,  resemble  the  alkylamines.  Although  they  do  not  contain 
the  -CO*NH2  group  characteristic  of  the  acid  amides,  they  have  many 
properties  in  common  with  the  latter,  notably  that  of  decomposing  with 
evolution  of  ammonia.  The  corresponding  secondary  bases, 
OH-CipH6*CHR*NHR  (see  Abstr.,  1901,  i,  81,  753,  and  778)  have 
no  basic  character. 

/I-Haphtkolbenzylamine  (aminobenzylidene-/?-naphthol,  see  Abstr., 
1901,  i,  611)  hydrochloride,  when  treated  with  20  per  cent,  potassium 
hydroxide  solution,  yields  2  :  4-diphenyl-l  :  3-/5-naphthoisooxazine. 
fi-Naphtholbenzylamine  picrate,  Cl7H150N,C6H30(N02)3,  forms  orange- 
yellow  crystals  which  melt  and  decompose  at  above  200° ;  the  platini- 
chloride  and  the  ?ner  cur  {chloride,  Ol7Il15OlN,IlCl,lIgGl2,  were  prepared. 
Monoacetyl-fi-naphtholbenzylamine,  Cj7H130'NHAc,  separates  from  a 
mixture  of  alcohol  and  acetic  acid  in  minute,  shining  crystals  meltiDg 
at  236 — 237° ;  it  is  decomposed  by  boiling  20  per  cent,  potassium 
hydroxide  solution  but  is  stable  towards  dilute  hydrochloric  acid. 
The  monoacetyl  derivative  may  be  obtained  by  treating  the  diacetyl 
compound  (Abstr.,  1903,  i,  611)  with  20  per  cent,  potassium  hydroxide 
solution  or  by  heating  together  /3-naphthol  (1  mol.),  acetamide  (1  mol.), 
and  excess  of  benzaldehyde.  The  monobenzoyl  derivative, 

Cl7H130-NHBz, 

crystallises  from  alcohol  in  silky  needles  melting  at  225°. 

fi-J\Taphtholisovaleralamine  [fi-naphtholisoamyl amine] , 
OH-C10H6-CH(C4H9)-NH2, 

obtained  by  the  condensation  of  /3-naphthol,  isovaleraldehyde,  and 
ammonia,  crystallises  from  ether  in  very  long,  shining,  white  needles 
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melting  at  114°;  its  benzene  solution  gives  an  intense  reddish-violet 
coloration  with  ethereal  ferric  chloride  solution.  The  picrate  is 
deposited  from  alcohol  in  shining,  yellow  crystals  which  decompose 
without  melting. 

(d-JShaphtholfur/urylcarbinylamine ,  OH-CjoHg’C  H (C4H30)*NH2,  pre¬ 
pared  by  the  interaction  of  /3-naphthol,  furfuraldehyde,  and  ammonia, 
forms  almost  white  scales  melting  at  115°.  The  hydrochloride  separates 
from  alcohol  in  large,  transparent  crystals  which  exhibit  a  faint 
yellow-violet  dichroism  and  turn  brown  at  100°,  but  do  not  melt  even 
at  200°. 

The  condensation  product  of  /3-naphthol  (1  mol.),  salieylaldehyde 
(2  mols.),  and  ammonia,  C24H1903N,  melts  at  162°  and,  when  dissolved 
in  benzene,  gives  an  intense  violet  coloration  with  ethereal  ferric 
chloride.  With  hydrochloric  acid,  it  yields  (d-naphtholsalicylideneamme 
[(d-naphthol-o-hydroxybenzylamine\  hydrochloride, 

OH-O10H6-CH(OflH4-OH)-NH2,HCl, 

which  separates  from  alcohol  acidified  with  hydrochloric  acid  in  pale 
yellow,  shining  crystals.  The  free  base  could  not  be  isolated. 

T.  H.  P. 


A  New  Synthesis  of  the  Benzene  Ring.  Fritz  Fichter  and 
Ernst  Grether  ( Ber .,  1903,  36,  1407 — 1411). — When  cinnamalde- 
hyde  and  sodium  phenylsuccinate  are  heated  with  acetic  anhydride  at 
130°,  carbon  dioxide  is  evolved  and  small  quantities  of  (de-diphenyl -fd8- 
pentadiene-a- carboxylic  acid ,  CHPhICH'CHiCPh*CH2,C02H,  formed; 
it  crystallises  from  toluene  in  large,  transparent  plates  containing 
solvent  of  crystallisation  and  melts  at  140°.  This  substance  is  not 
the  principal  product  of  the  action,  but  p -diphenyl phenol, 


CPh< 


CH - CH 


>CPh, 


'C(OH):CH' 

which  is  formed  from  it  by  the  loss  of  1H20 ;  the  latter  separates 
from  benzene  in  radiating  needles,  from  alcohol  in  thick,  mono- 
symmetric  plates,  melts  at  1 94°,  sublimes  above  200°,  its  struc¬ 
ture  is  indicated  by  the  following  facts,  p -Diphenylphenol  acetate, 
C20Hi6O2,  prepared  by  acetylation  with  acetic  anhydride  and  sodium 
acetate,  crystallises  from  alcohol  in  lustrous  leaflets  and  melts  at 
144°;  the  corresponding  benzoate  forms  small,  interlacing  needles  and 
melts  at  105°.  The  phenol  is  dissolved  only  by  a  great  excess  of 
highly  concentrated  aqueous  sodium  hydroxide,  and  is  easily  brominated 
in  carbon  tetrachloride  solution,  giving  the  monobromo- derivative, 


CPh< 


CH - CBr 


>CPh,  which  crystallises  from  light  petroleum  in 


XOH):cH' 

colourless,  crystalline,  nodular  aggregates,  melts  at  86°,  and  is  not 
further  attacked  by  bromine.  With  nitric  acid  in  acetic  acid  solution, 


a  dinitrodiphenylphenol,  C P Ir-;^ ^ ^ . j) jyj  q  j  is  obtained,  which 

crystallises  from  alcohol  in  flat,  yellow  needles,  melts  at  193  — 194°, 
and  is  strongly  acid  ;  its  potassium  salt,  CigHuN206K,  forms  bright 
yellow  needles.  The  foregoing  formula  is  given  to  the  dinitro¬ 
compound  because  of  the  analogy  it  shows  with  picric  acid  and 
2  : 4-dinitro  a-naphthol  in  readily  dyeing  silk  and  wool  yellow. 
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p-Diphenylbenzene  is  obtained  from  ^-diphenyldiphenol  by  distilling 
it  with  zinc  dust.  W.  A.  D. 

Condensation  of  Dinitriles  with  Phenols.  Ernst  von  Meyer 
{J.  pr.  Chem.,  1903,  [ii],  67,  342 — 343). — The  action  of  hydrogen 
chloride  on  benzoacetodinitrile  and  resorcinol  leads  to  the  formation  of 
3-hydroxyflavone,  which  melts  at  242 — 243°  (compare  Emilewicz  and 
Kostanecki,  Abstr.,  1898,  i,  369). 

The  action  of  sulphuric  acid  on  dinitriles  and  resorcinol  in  glacial 
acetic  acid  leads  to  the  formation  of  nitrogenous,  fluorescent  substances. 

G.  Y. 

Dialkyl  Ethers  of  Chloroaminoresorcinol.  Badische  Anilin- 
&  Soda-Eabrik  (D.R.-P.  135331). — When  2  :  4  :  5-trichloro-l -nitro¬ 
benzene  is  acted  on  by  sodium  hydroxide  in  methyl  alcohol,  it  is  con¬ 
verted  into  chloronitroresorcinol  dimethyl  ether ,  crystallising  in  pale 
yellow,  iridescent  needles  melting  at  125*5°.  If  ethyl  alcohol  be  used, 
the  diethyl  ether  is  obtained  in  pale  red,  silky  needles  melting  at 
120*5°.  On  reduction,  these  compounds  are  converted  into  chloro¬ 
aminoresorcinol  dimethyl  ether,  melting  at  90°,  and  the  diethyl  ether , 
melting  at  63 — 64°.  The  acetyl  derivatives  melt  at  136 — 137°  and 
136°  respectively.  0.  H.  D. 

Action  of  Alkaline-earth  Bases  on  the  Alkaline- earth 
Pyrogallolsulphonates.  Marcel  Delage  ( Gompt .  rend.,  1903,  136, 
893—895.  Compare  Abstr.,  1900,  i,  595;  1901,  i,  274,  643).— When 
solutions  of  the  hydroxides  of  calcium,  strontium,  or  barium  are 
-  added  to  aqueous  solutions  of  calcium,  strontium,  or  barium  pyro- 
gallolmono-  or  -di-sulphonates,  coloured  substances  are  produced,  the 
composition  of  which  varies  with  the  conditions  of  the  experiment. 
By  carrying  out  the  reaction  systematically,  six  compounds  have  been 
obtained,  varying  in  colour  from  violet  to  blue.  The  solubility  in 
water  and  alcohol  increases  with  increasing  molecular  weight  of  the 
base  employed  and  with  the  number  of  sulphonic  groups  present. 
They  are  soluble  in  acids,  giving  yellow  solutions.  In  the  moist  state, 
they  oxidise  very  easily,  and  when  deposited  on  silk  they  turn  green, 
then  yellow.  When  dry,  they  are  fairly  stable. 

They  are  most  probably  formed  by  the  replacement  of  the  hydrogen 
of  the  phenolic  hydroxyl  groups  by  metal.  J.  McC. 

DiethyWi/tohydroxylphenylcarbmol  and  Derivatives.  A. 
Mouni^  {Bull.  Soc.  chim.,  1903,  [iii],  29,  350 — 355.  Compare  Behai, 
Abstr.,  1901,  i,  246). — o-Hydroxyphenyldiethylcarbinol , 

OH  •  C6H4*  CEt2*  OH, 

obtained  by  the  action  of  ethylmagnesium  bromide  on  methyl  salicyl¬ 
ate,  crystallises  from  ether,  melts  at  57°,  is  soluble  in  benzene,  less 
so  in  light  petroleum,  and  insoluble  in  water ;  the  methyl  ether  similarly 
obtained  from  methyl  o-methoxybenzoate  is  a  colourless  liquid  which 
boils  at  142°  under  18  mm.  pressure,  has  sp.  gr.  1*006  at  0°/0°  and 
0*951  at  15°/ 15°,  and  nD  1*51673  at  17°. 
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When  warmed  at  100 — 110°,  the  alcohol  is  converted  into  o-etho- 
propenylphenol,  OH'CgH^CEtlCHMe,  a  colourless  oil,  which  boils  at 
112 — 113°  under  19  mm.,  at  119 — 120°  under  27  mm.,  and  with 
decomposition  at  215 — 216°  under  753  mm.  pressure  ;  it  has  a  sp.  gr. 
1-012  at  0°/0°,  0-991  at  15°/15°,  and  nD  1-53234  at  17°.  The  acetate 
boils  at  132 — 134°  under  23  mm.  and  at  124 — 126°  under  18  mm. 
pressure,  has  a  sp.  gr.  1-014  at  0°/0°  and  1'OU  at  15°/15°,  and  nD 
1-50919  at  17°.  The  n-hexoate  boils  at  175 — 177°  under  20  mm.  pres¬ 
sure,  has  a  sp.  gr.  0-980  at  0°/0°,  and  0*971  at  15°/15°,  and  md-1*49668 
at  17°.  The  benzoate  boils  at  212 — 213‘5° under  30  mm.  pressure,  and 
has  a  sp.  gr.  1-092  at  0°/0°  and  T081  at  15°/15°. 

The  methyl  ether  boils  at  134 — 136°  under  35  mm.,  at  113 — 115° 
under  19  mm.  pressure,  has  a  sp.  gr.  0-977  at  15°/15°,  and  nu  1*52013 
at  17°.  The  ethyl  ether  boils  at  121 — 122*5°  under  21  mm.  pressure,  has 
asp.  gr.  0-96  at  0°/0° and  0-945  at  15°/15°,  and  ?iD  1-51030  at  17°.  The 
benzyl  ether  is  a  colourless  liquid,  which  distils  at  192 — 193°  under  19 
mm.  pressure,  has  asp.  gr.  1*041  at  15°/15°,  and  «D  1-55804  at  17°. 

The  methyl  ether,  on  treatment  with  bromine,  furnishes  an  unstable 
bromide ,  which  is  converted  by  barium  hydroxide  into  the  correspond¬ 
ing  glycol ,  a  colourless  oil  with  a  pinene-like  odour;  it  is  volatile  in 
steam,  has  sp.  gr.  1*169  at  0°/0°,  1*126  at  15°/15°,  and  hd  1*54631  at 
17°.  T.  A.  H. 

Diphenylstyrylcarbinol.  Elmer  P.  Kohler  ( Amer .  Chem.  J., 
1903,  29,  352 — -363). — Diphenylstyrylcarbinol,  C II P  h  I C II  •  C  Ph  2  *  OH, 
prepared  according  to  Grignard’s  reaction  by  the  interaction  of 
benzylideneacetophenone  (1  mol.)  and  phenylmagnesium  bromide 
(2  mols.),  crystallises  in  colourless  needles,  melts  at  96°,  is  very 
soluble  in  acetone,  chloroform,  benzene,  or  hot  alcohol,  and  distils 
under  reduced  pressure  without  decomposition.  It  dissolves  in  con¬ 
centrated  sulphuric  acid  with  formation  of  a  lemon-yellow  solution, 
from  which  it  is  reprecipitated  by  water. 

The  compound,  C2H2(CH2Ph)2(CPh2’OH)2,  obtained  by  reducing 
diphenylstyrylcarbinol  with  zinc  dust  and  glacial  acetic  acid,  crystal¬ 
lises  in  small  plates,  melts  at  195°,  and  is  fairly  soluble  in  chloroform 
or  benzene.  When  diphenylstyrylcarbinol  is  oxidised  with  alkaline 
permanganate,  or  with  a  solution  of  chromic  acid  in  glacial  acetic  acid, 
benzoic  acid  and  benzophenone  are  produced.  By  the  action  of 
bromine  on  diphenylstyrylcarbinol,  a  6romo-derivative  is  formed  which 
crystallises  in  colourless  plates,  melts  at  163°,  and  is  readily  soluble  in 
chloroform  or  ether. 

Diphenylstyrylchloromethane ,  obtained  by  the  action  of  phosphorus 
pentachloride  on  diphenylstyrylcarbinol,  crystallises  in  large,  lustrous, 
monoclinic  prisms,  melts  at  91°,  and  is  readily  soluble  in  glacial  acetic 
acid  or  hot  alcohol. 

When  benzylideneacetophenone  (1  mol.)  reacts  with  phenyl¬ 
magnesium  bromide  (1  mol.),  a  crystalline  substance, 
CHPh:CBz*OHPh-CH2*CPh2-OH 

or  CHPhiCBz,CH(OH2Ph),CPh2’OH,  is  produced,  which  melts  at  180° 
and  is  readily  soluble  in  acetone,  benzene,  or  hot  glacial  acetic  acid  ; 
when  heated  under  20  mm.  pressure,  it  undergoes  decomposition  with 
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formation  of  benzylideneacetophenone,  diphenylstyrylcarbinol,  and  a 
yellow  oil.  It  dissolves  in  concentrated  sulphuric  acid  forming  a 
blood-red  solution. 

A  third  product  of  the  action  of  benzylideneacetophenone  on  phenyl - 
magnesium  bromide  is  a  magnesium  compound,  which  is  soluble  in 
ether,  and  when  decomposed  with  water  yields  a  colourless  oil ;  when 
this  oil  is  heated  under  reduced  pressure,  it  undergoes  decomposition 
with  formation  of  stilbene  and  benzophenone.  E.  G. 


Synthesis  of  Benzene.  Action  of  Potassium  Hydroxide  on 
Dypnone.  Louis  Gesche  [Bull.  Acad.  Roy.  Belg.,  1903,  i,  136 — 146. 
Compare  Abstr.,  1900,  i,  603,  and  604). — a -Homodypnopina  colin, 
C32Ho60,  produced  together  with  a-isodypnopinacolin  by  the  action 
of  potassium  hydroxide  in  alcohol  on  dypnone,  crystallises  in  white 
needles  with  a  silky  lustre,  melts  at  162°  when  crystallised  from 
benzene,  and  at  170°  when  freed  from  solvents  of  crystallisation,  is 
soluble  in  acetone,  less  so  in  acetic  acid  and  alcohol,  and  insoluble 
in  water ;  it  dissolves  in  sulphuric  acid  to  a  slightly  orange  solution 
showing  green  fluorescence. 

Homodypnopinacolin  is  not  acted  on  by  acetyl  chloride,  but  is  con¬ 
verted  by  warm,  dilute  (l-5  per  cent.)  alcoholic  potash  into  iso- 
dypnopinacolin,  and  by  stronger  solutions  into  benzoic  acid  and  a 
hydrocarbon,  C25H22.  Sodium  amalgam  reduces  it  to  homodypnopin- 
acolic  alcohol.  T.  A.  H. 


Action  of  Silver  Cyanate  on  Aryl  Chlorides.  Otto  Billeter 
(Arch.  Sci.  phys.  nat.,  1903,  [iv],  15,  335 — 336). — Benzoyl  cyanate 
separates  from  ether  as  a  white  solid  which  melts  at  25’5°  and  boils 
at  202  5 — 204°.  When  benzeDesulphonic  chloride  reacts  with  silver 
cyanate,  there  are  obtained  benzene  sulphonyl  cyanate  and  benzene- 
sulphonic  anhydride,  (Ph*S02)20,  which  forms  deliquescent,  cubical 
crystals,  melts  at  92°,  and  is  insoluble  in  water  (compare  Abrahall, 
Trans.,  1873,  26,  606).  The  cyanates  of  the  acid  radicles  react  with 
amines,  alcohols,  amides,  and  phenols  to  form  carbamides,  and  in 
presence  of  aluminium  chloride  condense  with  aromatic  hydrocarbons. 

T.  A.  IT. 


So-called  Compounds  of  Salts  of  Sulphocarboxylic  Acids 
with  .Sulphuric  Esters.  Antoine  P.  1ST.  Franchimont  [with  Attema] 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  482 — 484). — When  a 
solution  containing  molecular  proportions  of  the  barium  salt  of  ethyl 
m-sulphobenzoate  and  barium  ethyl  sulphate  is  evaporated,  needle- 
shaped  crystals  of  the  double  salt, 

(C02Et-C6H4-S03)2Ba,(EtS04)2Ba,6II20, 
separate  ;  it  is  decomposed  by  water  and  cannot  be  crystallised  from 
alcohol. 

It  has  not  been  possible  to  obtain  any  double  compounds  of  salts 
of  sulphocarboxylic  acids  with  normal  sulphuric  esters.  J.  McC. 
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Michael’s  fsoCinnamic  Acid.  Carl  Liebermann  (Ber.,  1903, 
36,  1448). — Controversial,  in  reference  to  Michael  and  Garner,  this  voh, 
i,  418.  T.  M.  L. 

Basic  Mercuric  Salicylate.  Henri  Lajoux  (J.  Pharm.  Chirn.,  1903, 

[vii],  17,  412 — 418). — Basic  mercuric  salicylate,  C6H4<^Qj£>Hg, 

dissolves  without  change  in  cold  or  warm  alkali  hydroxides,  being  preci¬ 
pitated  by  acids,  including  carbonic.  It  is  soluble  in  alkali  chlorides, 
and  is  only  slowly  decomposed  by  hydrogen  sulphide  and  ammonium 
sulphide,  but  is  readily  decomposed  by  potassium  cyanide.  G.  D.  L. 

Preparation  of  Alkyloxymethyl  Esters  of  Salicylic  Acid. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D  B.-P.  137585). — The 
alkyloxymethyl  salicylates,  which  resemble  methyl  salicylate  in  their 
physiological  properties,  but  are  free  from  odour,  may  be  prepared  by 
the  action  of  halogenmethylalkyl  ethers  on  the  salts  of  salicylic  acid. 

to- M ethoxy methyl  salicylate,  OH •  C6H4 •  CO ‘ 0 •  CII2 •  OCH3 ,  is  prepared 
by  adding  chlorodimethyl  ether,  diluted  with  benzene,  to  sodium 
salicylate,  suspended  in  benzene,  at  a  temperature  not  above  40°. 
After  washing  with  dilute  aqueous  sodium  carbonate,  the  solu¬ 
tion  is  dried  by  means  of  calcium  chloride  and  fractionally  distilled, 
after  evaporating  off  the  benzene.  The  ester  is  an  almost  colour¬ 
less  and  odourless  oil,  boiling  at  153°  under  32  mm.  pressure  and 
evolving  formaldehyde  when  heated  at  the  ordinary  pressure.  Dilute 
acids  decompose  it  into  salicylic  acid,  formaldehyde,  and  methyl  alcohol. 
The  ethyl  ester  has  similar  properties  and  boils  at  168 — 169°  under 
43  mm.  pressure.  C.  H.  D. 

Transformations  of  Phenyl  Carbonate  and  Phenyl  Salicylate. 
Robert  Fosse  ( Compt .  rend.,  1903,  136,  1074 — 1076). — When  phenyl 
carbonate  is  heated  with  sodium  carbonate  at  200 — 300°,  there  are 
formed  carbon  dioxide,  phenol,  phenyl  ether,  o-phenoxybenzoic  acid, 
and  its  phenyl  ester,  the  last  predominating  when  small  quantities  (5 
per  cent.)  of  sodium  carbonate  are  employed,  and  phenyl  o-phenoxy- 
benzoate  being  the  principal  product  when  sodium  carbonate  is  in 
large  excess. 

It  is  suggested  that  the  phenyl  carbonate  is  first  transformed  into 
phenyl  salicylate,  since  this  furnishes  the  same  products  when  heated 
with  sodium  carbonate.  T.  A.  H. 

Bromo-derivatives  of  p-Hydroxybenzoic  Acid.  E.  Coman- 
dtjcci  and  F.  Marcello  ( Gazzetta ,  1903,  33,  i,  68 — 72). — It  is  stated 
in  text-books  that  the  action  of  bromine  on  p-hydroxybenzoic  acid 
yields  only  tribromophenol,  but  the  author  finds  that,  under  certain 
conditions,  various  bromohydroxy  ben  zoic  acids  are  obtained.  Thus, 
»i-bromo-p-hydroxybenzoic  acid  is  produced  by  mixing  ethereal  solu¬ 
tions  of  molecular  proportions  of  the  acid  and  bromine,  or  by  the 
absorption  of  bromine  vapour  by  the  acid  under  a  bell-jar ;  the  acid 
melts  at  156°  (corr.),  and  not  at  148°  as  stated  by  Paal  (Abstr.,  1896, 
i,  40). 
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3  : 5-Dibromo-p-hydroxybenzoic  acid  [Br2 :  OH  :  C02H  =  3:5  : 4  : 1]  is 
formed  when  the  acid  (1  mol.)  is  left  for  20  days  under  a  bell-jar  in 
presence  of  bromine  (2  mols.),  or  when  2  mols.  of  bromine  are  added 
to  an  acetic  acid  solution  of  1  mol.  of  the  acid.  T.  H.  P. 

Synthesis  of  Indigotin  from  Thiocarbanilide.  Traugott 
Sandmeyer  (Zeit.  Farb.  Text.  Chem.,  1903,  2,  129 — 137). — When 
trichloroethylidenedianilide,  CCl3'OH(NHPh)2)  is  heated  with  hydroxyl- 
amine  hydrochloride  in  alcoholic  solution,  it  apparently  gives  initially 
trichloroaldoxime  and  aniline,  which  then  interact  to  form  iso nitroso- 
ethenyldiphenylamidine,  NPh!C(NHPh),OH!N’,OH ;  the  same  sub¬ 
stance  can  be  prepared  directly  from  chloral  hydrate,  hydroxylamine, 
and  aniline  at  90 — -110°,  and  forms  a  yellow,  crystalline  powder, 
which  melts  at  131 — 132°  and  is  easily  soluble  in  both  acids  and 
alkali  hydroxides.  When  warmed  with  concentrated  sulphuric  acid, 
it  gives  a-isatinanilide, 

C6H4<^J>ONHPh  or  CtH4<™>C.'NPh, 

which  crystallises  from  benzene  in  blackish-violet  needles,  melts  at 
126°,  and  by  reduction  with  ammonium  sulphide  is  converted  into 
indigotin. 

As  the  poor  yield  of  isonitrosoethenyldiphenylamidine  in  the  fore¬ 
going  synthesis  rendered  it  commercially  inapplicable,  the  following 
method  was  devised,  having  as  its  starting  point  hydrocyanocarbodi- 
phenylimide,  NPh;C(CN)-NHPh  (Laubenheimer  and  Goring,  Abstr., 
1881,  163),  which  appeared  to  be  the  intermediate  product  of  the 
transformation  of  the  isonitroso-compound  into  a-isatinanilide.  This 
substance  is  best  prepared  by  warming  an  aqueous  alcoholic  solution 
of  thiocarbanilide  and  potassium  cyanide  with  white  lead,  but  is  not 
directly  convertible  by  sulphuric  acid  into  a-isatinanilide ;  it  is 
necessary  to  digest  it  at  25 — 35°  with  a  solution  of  yellow  ammonium 
sulphide,  prepared  by  saturating  ammonia  with  hydrogen  sulphide 
and  dissolving  sulphur  in  the  product.  In  this  way,  thio-oxamicdiphenyl- 
amidine,  NPhIC(NHPh)*CS*NH2,  is  obtained,  which  crystallises  from 
alcohol  in  thin,  golden-yellow,  lustrous  prisms,  melts  at  161 — 162°, 
and  is  easily  converted  into  a-isatinanilide  by  adding  it  carefully  to 
concentrated  sulphuric  acid  at  90 — 95°.  The  isatinanilide  is  com¬ 
mercially  reduced  to  indigotin  by  adding  a  freshly-prepared  solution 
of  ammonium  sulphide  to  its  alcoholic  solution ;  the  crystalline  product 
so  obtained  differs  from  that  prepared  from  isatin  chloride  or  ^-isatin- 
oxime  in  containing  no  indigopurpurin. 

When  hydrogen  sulphide  acts  on  a-isatinanilide  in  cold  acid  solution, 

it  gives  a-thioisatin ,  C6H4<^q^'C,SH  or  C3H4<Cq^>OS,  as  a 

voluminous,  yellowish-brown,  unstable  precipitate,  which  is  decom¬ 
posed  by  aqueous  sodium  carbonate,  yielding  indigotin  and  sulphur ; 
the  finely-divided  indigotin  prepared  in  this  way  is  better  suited  for 
technical  purposes  than  a  crystalline  product. 

[With  A.  Conzetti.] — o-  and  ^-Methylindigotins  were  obtained  in  a 
similar  manner,  starting  with  the  ditolylthiocarbamides.  Hydrocyano- 
carbodi-o-tolylimide  crystallises  from  alcohol  in  well-formed,  yellow 
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prisms,  and  melts  at  107°  ;  the  analogous  p-tolyl  compound  forms  bright 
yellow  needles  and  melts  at  124°. 

Hydrocyanocarbophenyl-o-tolylimide ,  prepared  from  phenyl-o-tolyl- 
thiocarbamide,  is  a  yellow,  crystalline  powder  and  melts  at  90 — 91°  ; 
the  p-compound,  prepared  from  phenyl-p-tolylthiocarbamide,  crystal¬ 
lises  from  alcohol  in  slender,  yellow  needles  and  melts  at  103 — 104°. 

Thio-oxamicdi-o-tolylamidine  crystallises  from  alcohol  in  yellow  plates 
and  melts  at  139° ;  the  p-compound  in  yellowish-brown  plates  melting  at 
143 — 144°  •  thio-oxamicphenyjro-tolylamidine  forms  olive-green,  lustrous 
prisms  and  melts  at  134°,  and  the  p-tolyl  compound  melts  at  139°. 

o-Methylisatin-a-o-toluidide, 

CeHgMe^^C-NH-C^Me  or  C6H3Me<™>C:N-C6H4Me, 

separates  from  alcohol  in  small,  brownish-red,  spear-shaped  crystals 
and  melts  at  140° ;  the  analogous  p-methylisatin-a-ip-toluidide  crystal¬ 
lises  from  benzene  in  slender,  dark  brownish- violet  needles  and  melts 
and  decomposes  at  180°. 

o -Dimethylindigotin  forms  beautiful  needles  with  a  coppery  lustre, 
and  p- dimethylindigotin  is  a  dark  blue  powder. 

Oxamicdiphenylamidine,  NPh‘C(NHPh),CO*NIT2,  obtained  by  the 
action  of  hydrogen  peroxide  on  hydrocyanodiphenylimide,  forms 
yellow  leaflets,  melts  at  154 — 155°,  and  differs  from  the  analogous 
thio-compound  in  failing  to  give  a-isatinanilide  with  concentrated 
sulphuric  acid.  W.  A.  D. 

Synthesis  of  Homogentisic  Acid.  William  A.  Osborne  ( Proc . 
Physiol.  Sac.,  1903,  xiii — xiv;  J.  Physiol.,  29). — The  dimethyl  ether  of 
homogentisic  acid  is  obtained  by  adding  quinol  dimethyl  ether,  dissolved 
in  excess  of  carbon  bisulphide,  to  ethyl  chloroacetate  and  aluminium 
chloride  and  boiling  in  a  reflux  apparatus  for  3 — 5  days.  By  heating 
the  dimethyl  ether  with  red  phosphorus  and  fuming  hydriodic  acid,  the 
methyl  groups  are  removed  and  homogentisic  acid  is  obtained. 

W.  D.  II. 

Acyl  Derivatives  of  Phenylglycine-o-carboxylic  Acid  Esters. 
Chemische  Fabrik  von  Heyden  (D.R.-P.  138207). — The  acid  esters  of 
phenylglyeine-o-carboxylic  acid  cannot  be  aeetylated,  although  other 
acid  groups  (compare  Abstr.,  1902,  i,  452)  can  be  introduced  into  their 
molecules. 

Ethyl  hydrogen  nitrosophenylglycine-o-carboxylate , 
C02Et-C6H4-N(N0)-CH2-C02H, 

is  obtained  as  a  red,  viscous  oil  by  the  action  of  sodium  nitrite  and 
hydrochloric  acid  on  the  ethyl  ester.  Ethyl  chlorocarbonate  reacts 
similarly  to  form  the  urethane  of  ethyl  hydrogen  phenylglycine-o-carboxylate, 
C02Et*C6H4*N(C02Et)*CH2*C02H,  which  is  purified  by  repeated  solu¬ 
tion  in  sodium  carbonate  and  precipitation  by  acid,  and  then  melts  at 
106 — 108°.  The  isomeric  urethane,  C02H*C6H4,N(C02Et)*CH2*C02Et, 
is  similar  and  melts  at  114 — 116°.  C.  H.  D. 

Preparation  of  Phthalic  and  Benzoic  Acids.  Basler  Chemische 
Fabrik  (D.ft.-P,  138790  and  139956). — Naphthols  may  be  oxidised  to 
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phthalic  acid  by  fusion  with  alkali  hydroxides  above  200°  in  the  presence 
of  a  metallic  oxide,  such  as  ferric  oxide,  copper  oxide,  or  manganese 
dioxide.  A  portion  of  the  phthalic  acid  is  converted  into  benzoic  acid 
by  loss  of  carbon  dioxide  to  an  extent  dependent  on  the  temperature 
and  duration  of  the  process.  a-Naphthol  produces  rather  more  benzoic 
acid  than  /?-naphthol.  When  oxides,  for  example,  ferric  oxide,  are 
employed  which  yield  reduction  products  directly  oxidisable  by  oxygen, 
less  than  the  calculated  quantity  of  oxide  may  be  added,  and  air  or 
oxygen  forced  into  the  mass.  If  the  process  be  carried  out  under 
pressure  at  250 — 260°,  only  a  slight  excess  of  alkali  hydroxide  in  con¬ 
centrated  solution  is  necessary,  and  the  proportion  of  phthalic  acid 
converted  into  benzoic  acid  is  smaller. 

In  place  of  a-  or  /?-naphthol,  the  product  of  the  fusion  of  naphthal- 
enesulphonic  acids  with  sodium  hydroxide  and  1/3  mol.  sodium  chlorate 
to  oxidise  the  sulphite  to  sulphate  may  be  employed  directly. 

C.  H.  D. 

Phloroglucinolphthalein.  Carl  Liebermann  and  Th.  Zerner 
( 'Ber .,  1903,  36,  1070 — 1076). — Phloroglucinolphthalein,  prepared  from 
phloroglucinol  and  phthalic  anhydride  (compare  Link,  Abstr.,  1881, 
95),  separates  in  a  hydrated  form  from  water  in  nearly  colourless 
needles,  probably  corresponding  with  the  trihydrated  lactonic  modi¬ 
fication,  which  passes  on  dehydration  into  the  orange-yellow,  quinonoid 
form.  This  darkens  and  sinters  at  250°,  is  easily  soluble,  forming 
orange-yellow  solutions  in  alcohol,  acetic  acid,  acetone,  and  boiling 
water,  sparingly  soluble  in  cold  water,  and  insoluble  in  benzene  and 
chloroform.  Neither  these,  nor  solutions  in  alkalis  or  concentrated 
sulphuric  acid,  show  fluorescence.  The  compound  does  not  give  the 
phloroglucinol  reaction,  and  is  not  acted  on  by  alcoholic  potassium 
hydroxide.  Tetrabenzoylphloroglucinolphthalein  and  tetra-acetylphloro- 
glucinolphthcilein  both  form  colourless,  amorphous  flakes,  the  latter 
melting  and  decomposing  at  230°,  and  dissolve  in  alcoholic  potassium 
hydroxide  displaying  a  green  fluorescence,  destroyed  by  an  excess  of 
alkali  owing  to  the  complete  removal  of  the  acyl  groups.  But  the 
partially  acylated  compounds  display  fluorescence  in  alcoholic  solution 
on  addition  of  traces  of  alkali.  The  tetrabromo- derivative  forms  an 
amorphous,  faintly  flesh-coloured  substance,  dissolving  with  orange 
colour  in  alcohol,  and  red  in  alkalis, none  of  the  solutions  showing  fluor¬ 
escence.  Filter  paper  containing  lime  is  coloured  red  by  this  compound. 

On  methylation  with  methyl  sulphate,  di-  and  tetra-methylphloro- 
glucinolphthaleins  are  produced,  and  both  form  yellow  substances,  the 
dimethyl  ether  possessing  similar  fluorescent  properties  to  those  of 
the  partially  acylated  derivatives.  Phloroglucinolphthalein  and  its 
derivatives  have  very  feeble  tinctorial  properties,  not  colouring  the 
ordinary  mordants  and  yielding  feeble  tints  with  the  rarer  oxides. 

Probably  the  phloroglucinolphthalein  derivatives  contain  the  fluoran 
ring,  the  absence  of  fluorescence  being  due  to  the  presence  of  two 
hydroxyl  groups  in  the  ortho-positions  with  respect  to  the  methane 
carbon  atom,  as  indicated  by  the  development  of  fluorescent  properties, 
when  those  groups  are  acylated  or  methylated.  G.  I).  L. 
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Dihydroxyfluoresceins  of  Halogen-substituted  Phthalic 
Acids.  N.  Osorovitz  ( Ber .,  1903,  36,  1076 — 1084). — Tetrachlorodi- 
hydroxyfluorescein  results  from  the  condensation  of  tetrachlorophthalic 
anhydride  and  hydroxyquinol,  and  forms  green  crystals  of  metallic 
lustre,  very  sparingly  soluble  in  organic  solvents.  Alkali  hydroxides, 
sodium  carbonate,  and  ammonia  dissolve  the  dye  to  cherry-red,  non- 
fluorescent  solutions,  whilst  the  solution  in  sodium  hydrogen  carbonate 
has  a  rose  tint  and  green  fluorescence.  After  precipitation  from 
alkaline  solution,  the  compound  is  soluble  in  alcohol,  acetone,  and 
glacial  acetic  acid,  insoluble  in  benzene  and  ether.  The  solution  in 
concentrated  sulphuric  acid  is  green  and  fluorescent,  and  the  dye  gives 
colours  with  oxide  mordants.  The  barium  and  calcium  salts  form  red, 
crystalline  powders.  The  hydrochloride,  forms  red  crystals  with  golden 
reflex,  is  soluble  in  alcohol  and  ether,  and  is  resolved  into  its  com¬ 
ponents  by  water. 

The  tetra-acetyl  derivative  forms  colourless  prisms  or  needles  melting 
at  280°,  and  is  hydrolysed  by  alcoholic  potassium  hydroxide.  The 
dimethyl  ether  forms  rose-red  leaflets  with  silvery  reflex,  melts  at  275°, 
gives  strongly  fluorescent  solutions  in  alkalis  and  alcohol,  and  does  not 
form  lakes  with  the  ordinary  mordants,  but  gives  colours  with  certain  of 
the  rarer  oxides.  The  trimethyl  ether ,  C20H5O4Cl4(OMe)3,  forms  red 
leaflets  with  golden  reflex,  melts  at  245°,  and  resembles  the  dimethyl 
compound,  differing,  however,  from  it  in  its  insolubility  in  benzene. 
On  methylation  by  means  of  potassium  hydroxide  and  methyl  iodide, 
the  carboxyl  group  is  esterified,  and  a  tetramethyl  ether  having  the 

structure  0<(l6^(OMe)^>c.c  6014,C02Me  is  formed  as  a  reddish- 

yellow  powder,  melting  at  175°,  insoluble  in  cold  alkalis,  but  dissolved 
on  warming,  producing  solutions  of  the  same  appearance  as  those  of 
the  trimethyl  ether.  The  compound  is  easily  soluble  in  acetone,  glacial 
acetic  acid,  and  alcohol,  the  latter  solution  being  strongly  fluorescent. 
Tetrachlorodibromodihydroxyfluorescein,  C20H6O7Cl4Br2,  forms  dark  red 
leaflets,  readily  soluble  in  alcohol  and  acetone,  the  former  solution 
being  feebly  fluorescent,  less  easily  soluble  in  glacial  acetic  acid,  and 
forms  a  bluish-red  solution  in  alkali  hydroxides.  The  basic  mordants 
give  intense  colours. 

Dichlorodihydroxy fluorescein,  prepared  from  3  : 6-dichlorophthalic 
anhydride,  forms  green  leaflets,  soluble  in  alcohol,  glacial  acetic  acid, 
and  acetone,  the  behaviour  of  which  towards  alkalis  and  mordants 
resembles  that  of  the  tetrachloro-compound,  like  which  it  forms  a 
barium  salt  and  a  hydrochloride.  The  tetra-acetyl  derivative  forms 
colourless  needles  melting  at  276°;  the  trimethyl  ether ,  prepared  by  means 
of  methyl  sulphate,  separates  in  violet-red  leaflets,  which  do  not  colour 
mordants,  and  the  o^mno-derivative  forms  brown  crystals  with  a 
golden  reflex,  which  combines  with  mordants. 

Dibromodihy  dr  oxy fluorescein,  prepared  from  4 :  5-dibromophthalic 
anhydride,  forms  green  crystals  soluble  in  acetone,  glacial  acetic  acid, 
and  alcohol,  the  latter  solution  having  a  green  fluorescence,  sparingly 
soluble  in  water,  and  insoluble  in  chloroform  and  benzene.  The 
alkaline  solution  is  cherry-red,  and  lakes  are  formed  with  mordants. 
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Dibromodihydroxyfluorescein,  on  treatment  with  alcohol  and  sulphuric 
acid,  gives  the  ethyl  ester  of  the  corresponding  acid  as  needles  soluble 
in  alcohol,  acetone,  and  glacial  acetic  acid,  slightly  soluble  in  chloro¬ 
form  and  ether,  and  combining  with  mordants.  The  alkaline  solution 
is  bluer  than  that  of  the  parent  substance,  the  same  tint  being  pro¬ 
duced  on  keeping.  The  triacetyl  derivative  of  the  ester  forms  yellow 
crystals  melting  at  252°.  Tetrabromodihydroxyjluorescein  crystallises 
from  dilute  alcohol. 

t  Trihydroxy  fluorescein  is  prepared  from  4-hydroxy  phthalic  acid,  and 
forms  dark  coloured  crystals  of  metallic  lustre,  readily  soluble  in 
acetone,  glacial  acetic  acid,  and  alcohol,  the  latter  solution  having  a 
strong  green  fluorescence;  the  alkaline  solution  is  cherry-red,  and 
lakes  are  formed  with  mordants. 

A  table  is  given  of  the  absorption  bands  of  the  dyes  described. 

G.  D.  L. 

Preparation  of  Benzylphthalimid.es.  Joseph  Tscherniac 
(D.R.-P.  134979  and  134980). — Hydroxymethylphthalimide  reacts 
with  a  great  variety  of  aromatic  compounds,  including  hydrocarbons, 
nitro-compounds,  phenols  and  their  ethers,  tertiary  bases,  sulphonic 
acids,  &c.,  to  form  benzylphthalimides  according  to  the  equation 

C6H4<j^>N-CH2-OH  +  HR  =  C6H4<qq>N  •  CH2R  +  H20.  The 

benzylphthalimides  are  decomposed  on  heating  with  acids  into  the 
corresponding  benzylamine  bases  and  phthalic  acid. 

Strong  sulphuric  acid  is  employed  as  a  condensing  agent,  the  con¬ 
centration  and  the  temperature  of  reaction  being  varied  according  to 
the  compound  employed.  Thus,  benzene  is  condensed  with  sulphuric 
acid  of  sp.  gr.  1  "78  with  cooling,  whilst  fuming  sulphuric  acid  at  the 
ordinary  temperature,  or  acid  of  sp.  gr,  P84  at  50°,  is  required  for 
nitrobenzene. 

o-Nitrotolylmethylphthalimide ,  from  o-nitrotoluene  and  hydroxy¬ 
methylphthalimide,  forms  small,  hard  crystals  (from  alcohol)  melting 
at  155 — 156°.  On  adding  water  to  the  condensation  product,  heating 
to  120°,  and  separating  from  phthalic  acid,  Q-nitro-m-tolylmethylamine, 
NOj'CgHjMe'CHj’NHj,  is  obtained  as  a  yellow  oil  boiling  at 
169 — 170°  under  12  mm.  pressure. 

m-Nilrotolylmethylphthalimide,  from  m-nitrotoluene,  melts  at 
196 — 197°;  p •nitrotolylinethylphthalimide  at  175 — 176°;  o-nitroanisole- 
methylphthalimide  at  160 — 161°;  and  dimethylaminobenzylphthalimide, 
from  dimethylaniline,  at  104 — 105°.  The  latter  is  hydrolysed  by 
hydrochloric  acid  to  dimethylaminobenzylamine,  an  oil,  which  could 
not  be  distilled.  Its  hydrochloride,  prepared  with  gaseous  hydrogen 
chloride  in  ether,  crystallises  from  alcohol  in  colourless  needles  melt¬ 
ing  and  decomposing  at  212°. 

Phenol  condenses  with  hydroxymethylphthalimide  to  form  a  mix¬ 
ture  of  hydroxyxylylenediphthalimide ,  melting  at  295°,  and  two  isomeric 
hydroxybenzylphthalimides ,  crystallising  from  alcohol  and  melting  at 
205°  and  150°.  />-Nitrophenol  yields  a  product,  separating  from 
glacial  acetic  acid  and  melting  at  233 — 234°,  which,  on  hydrolysis, 


ORGANIC  CHEMISTRY. 


491 


forms  the  base  OH’CgH^NO^’CHg'NHj,  melting  with  decomposi¬ 
tion  at  253°  and  crystallising  from  hot  dilute  ammonia  in  yellow 
needles  with  a  golden  reflex. 

In  place  of  hydroxymethylphthalimide,  the  compound  resulting 
from  the  action  of  concentrated  sulphuric  acid  on  this,  namely,  diphthal- 
iminodimethyl  ether  (compare  Abstr,,  1898,  i,  475)  may  be  employed. 
The  products  are  the  same  as  in  the  former  case.  C.  H.  D. 

Phthalylhydroxylamic  Acid.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (D.R.-P.  135836.  Compare  Abstr.,  1902,  i,  720). — 
Phthalylhydroxylamie  acid  forms  colourless  crystals  melting  and 
decomposing  at  220°.  Its  solution  gives  a  reddish-brown  precipitate 
with  ferric  chloride,  soluble  in  excess  of  the  latter  to  a  deep  violet 
solution.  The  copper  salt  is  grass-green,  dissolving  in  sodium  acetate 
to  a  dark  green  solution.  Acetic  acid  forms  phthalylacetylhydroxyU 
amine  melting  at  190°.  C.  H.  D. 

Esters  of  Phloroglucinolcarboxylic  Acids.  Josef  Herzig  and 
Franz  Wenzel  [and,  in  part,  Karl  Eisenstein  and  Bernhard  Batscha]. 
( Monatsh .,  1903,  24,  101 — 118.  See  also  Abstr.,  1901,  i,  473,  and 
1902,  i,  463). — Graetz’s  methyl  methoxyphloroglucinolcarboxylate, 
0Me*C6Me2(0H)2*C02Me,  when  methylated  with  sodium  methoxide 
and  methyl  iodide,  yields  a  mixture  of  products  which  can  be 
separated  by  their  solubility  in  potassium  hydroxide. 

The  portion  insoluble  in  potash  is  methyl  trimethoxydimethylphloro - 
glucinolcarboxylate,  C6Me2(0Me)iJ*C02Me,  which  crystallises  from 
dilute  methyl  alcohol  in  white  plates  melting  at  49 — 50°,  and  boiling 
at  178 — 180°  under  15  mm.  pressure.  It  is  hydrolysed  by  alcoholic 
potash  into  trimethoxydimethylphloroglucinolcarboxylic  acid, 
C6Me2(0Me)3-C02H ; 

this  melts  without  decomposition  at  125 — 126°,  dissolves  in  hot  water 
without  losing  carbon  dioxide,  crystallises  out  in  needles  on  cooling, 
and  is  characterised  by  its  stability,  as  it  can  be  heated  in  a  vacuum 
to  200°  before  losing  carbon  dioxide  to  form  trimethoxydimethylphloro- 
glucinol,  C6HMe2(OMe)3.  This,  when  crystallised  from  methyl  alcohol, 
melts  at  61°. 

When  the  portion  soluble  in  potash  is  saturated  with  carbon  dioxide, 
methyl  dimetkoxydimethylphloroglucinolcarboxylate, 

OH  •  C3Me2(OMe)2*  C02Me , 

is  precipitated  ;  this  crystallises  from  methyl  alcohol  in  white  needles 
melting  at  50 — 51°,  and  when  hydrolysed  with  alcoholic  potash  yields 
the  corresponding  acid,  which  melts  without  decomposing  at  125°  and 
does  not  lose  carbon  dioxide  when  heated  with  water. 

When  sulphuric  acid  is  added  to  the  filtrate  from  the  preceding 
ester,  methoxytrimethylphloroglucinol,  OH* C6HMe30 •  OMe,  is  precipi¬ 
tated  as  an  oil  which,  when  repeatedly  boiled  with  water,  goes  into  solu¬ 
tion  and  crystallises  in  slender,  white  needles  melting  at  179 — 180°  and 
insoluble  in  ether ;  on  heating  with  hydrogen  iodide,  the  methoxy- 
group  is  replaced  by  hydroxyl  forming  trimethylphloroglucinol,  C9H1203, 
which  melts  at  180 — 181°  and  dissolves  in  sodium  carbonate  with 
evolution  of  carbon  dioxide. 
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Similarly,  the  known  tetramethylphloroglucinol  melting  at  190°  has 
acid  properties,  as  carbon  dioxide  does  not  precipitate  it  from  its 
alkaline  solution.  Its  methyl  ether,  prepared  by  alkylation  with 
methyl  iodide  and  potassium  hydroxide,  is  completely  hydrolysed  by 
alcoholic  potash,  whereas  the  methyl  ether  of  trimethylphloroglucinol 
cannot  be  hydrolysed  by  potash. 

Previous  experiments  having  directed  attention  to  the  methylation 
of  the  nucleus  in  the  case  of  silver  phloroglucinolcarboxylate  (Abstr., 
1901,  i,  473),  similar  experiments  have  been  made  with  malonic  and 
resorcylic  acids.  After  prolonged  heating  of  silver  malonate  with 
methyl  iodide,  traces  of  methyl  fsosuccinate  were  detected,  and  silver 
/3-resorcylate,  when  treated  in  the  same  manner,  yielded  traces  of  a 
homologue  of  /3-resorcylic  acid.  E.  F.  A. 

Synthesis  of  Sinapic  Acid.  Carl  Graebe  and  Ernst  Martz 
( Ber .,  1903,  30,  1031 — 1033.  Compare  this  vol.,  i,  262). — Starting 
from  pyrogallol  dimethyl  ether  [OH  :  (OMe)2  =  1:2:6],  syringaldehyde, 
OH-C6H2(OMe)2-CHO  [CHO  :  OH  :  (OMe)2  =  1 :  4  :  3  :  5],  has  been  pre¬ 
pared  by  treatment  with  chloroform  and  sodium  hydroxide ;  the  major 
part  of  the  ether  is,  however,  unacted  on,  but  can  be  recovered. 
When  heated  with  sodium  acetate  and  acetic  anhydride,  the  aldehyde 
is  converted  into  sinapic  acid  (m.  p.  192°).  K.  J.  P.  O. 

Derivatives  of  p-  and  o-Aminobenzaldehydes.  Paul  Cohn  and 
Ludwig  Springer  ( Monatsh .,  1903,  24,  87 — 100).— Gabriel’s  method 
(Abstr.,  1883,  1105)  for  the  preparation  of  p-aminobenzaldehyde  is 
greatly  improved  by  reducing  p-nitrobenzaldehyde  with  sodium 
hydrogen  sulphite,  and  the  crude  hydrochloride  can  be  directly 
acetylated  to  jo-acetylaminobenzaldehyde.  This  crystallises  from 
water  in  glistening,  yellow  prisms  melting  at  161°  and  forms  an  oxime 
melting  at  206°,  whereas  Gabriel  found  155°  and  206°  respectively. 
The  phenylhydrazone  crystallises  from  acetic  acid  in  reddish-yellow 
needles  melting  at  209°. 

3-Nitro-i-acetylaminobenzaldehyde  is  formed  by  nitration  in  presence 
of  excess  of  strong  sulphuric  acid ;  it  crystallises  from  water  in  long, 
yellow  needles  melting  at  155°  and  forms  a  phenylhydrazone  which 
crystallises  in  red  plates  from  acetic  acid  and  melts  at  209°.  On 
hydrolysis  with  sodium  hydroxide,  the  known  3-nitro-4-aminobenzalde- 
hyde  is  formed;  this  melts  at  191°,  and  its  phenylhydrazone  forms 
reddish-brown,  glistening  plates  melting  at  202°.  Walter  and  Bret- 
schneider  (Abstr.,  1898,  i,  581)  gave  144'5°. 

5-Nitro-%acetylaminobenzaldehyde,  formed  by  nitration  of  o-acetyl- 
aminobenzaldehyde  in  presence  of  strong  sulphuric  acid,  crystallises  from 
water  in  long,  white  needles  melting  at  160 — 161°.  The  oxime  crystal¬ 
lises  from  alcohol  in  long,  white  needles  and  melts  at  239°;  the  phenyl¬ 
hydrazone  formsyellowneedlesaggregatedin  stars  from  xylene, and  melts 
at  229°.  When  hydrolysed  by  boiling  with  concentrated  hydrochloric 
acid,  it  yields  5-7iitro-2-aminobenzaldehyde,  which  crystallises  in  yellow 
prisms  from  alcohol  and  melts  at  200'5 — 201°;  the  oxime  forms  long, 
yellow  needles  melting  at  203°. 
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When  condensed  with  acetone,  Q-nitro-2-methylquinoline  is  formed, 
which  crystallises  from  water  in  pale  yellow,  glistening  needles 
melting  at  173 — 174°.  When  condensed  by  heating  with  acetic 
anhydride  and  sodium  acetate,  the  6-nitrocarbostyril  melting  at  277°, 
already  described  by  Friedliinder  (Abstr.,  1885,  1139),  is  obtained. 

E.  E.  A. 

Condensation  of  isoButaldehyde  with  m-Hydroxybenzalde- 
hyde  and  m-Ethoxybenzaldehyde.  Walther  Subak  ( Monatsh , 
1903,  24,  167 — 173). — Condensation  of  m-hydroxybenzaldehyde  and 
isobutaldehyde  cannot  be  effected  either  in  presence  of  potassium 
carbonate  or  alcoholic  potash.  m-Ethoxybenzaldehyde,  however,  con¬ 
denses  with  isobutaldehyde  in  presence  of  potassium  carbonate  to 
form  an  aldol,  C13H1803,  probably  having  the  constitution 
OEt-C6H4-CH(OH)-CMe2-CHO, 

which  cannot  be  distilled.  On  reduction  with  sodium  amalgam,  a 
glycol ,  C13H20O3,  is  formed,  which  boils  at  210°  under  19  mm.  pressure, 
and  when  heated  with  acetic  anhydride  at  160°  yields  a  diacetate , 
Cl7H2405,  boiling  at  202°  under  13  mm.  pressure.  The  same  glycol  is 
formed  directly  on  condensing  the  two  aldehydes  in  presence  of 
alcoholic  potash.  E.  F.  A. 

Action  of  Formaldehyde  and  Lime  on  Cinnamaldehyde 
C.  M.  van  Marle  and  Bernhard  Tollens  (Ber.,  1903,  36, 
1347 — 1351.  Compare  this  vol.,  i,  460). — When  cinnamaldehyde  is  left 
in  contact  with  40  per  cent,  formaldehyde  solution,  water,  and  lime  or 
baryta  at  30 — 50°  for  1 — 2  days,  it  is  mainly  decomposed  into 
benzaldehyde,  which  can  be  isolated  as  such,  and  acetaldehyde,  which 
can  be  isolated  in  the  form  of  penterythritol  (Abstr.,  1892,  128). 

J.  J.  S. 

Formaldehyde  Derivatives  of  Acetophenone.  C.  M.  van 
Marle  and  Bernhard  Tollens  ( Ber .,  1903,  36,  1351 — 1357.  Compare 
this  vol.,  i,  460). — Acetophenone  and  40  per  cent,  formaldehyde  condense 
in  the  presence  of  ammonium  chloride  and  at  the  temperature  of  the 
boiling  water- bath,  yielding  a  mixture  of  trimethylolbisacetophenone 
and  monomethylolacetophenone,  which  can  be  separated  by  the  aid  of 
cold  chloroform. 

Monomethylolacetophenone  (/?- hydroxy  propiophenone), 
COPh-CH2-CH2-OH, 

is  readily  soluble  in  cold  chloroform,  crystallises  from  alcohol,  melts 
at  190°,  and  is  decomposed  by  steam. 

Trimethylolbisacetophenone , 

CH(CH2*OH)2’CPh<Q>CPh,CH2*CH2*OH, 

is  practically  insoluble  in  cold  chloroform,  melts  at  156°,  and  on 
oxidation  yields  benzoic  acid.  When  acetylated,  the  compound  is 
decomposed  and  yields  the  acetyl  derivative  of  monomethylolaceto¬ 
phenone,  which  melts  at  54°,  together  with  an  anhydro-comjoownd 
melting  at  106°. 

When  distilled  in  steam,  the  bis-compound  is  decomposed,  yielding 
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a  volatile  oil  with  a  penetrating  odour  and  the  non-volatile  dimethylol- 
acetophenone.  The  oil  is  probably  phenyl  vinyl  ketone,  COPh*CHICH2, 
obtained  from  the  monomethylol.  It  readily  polymerises  to  a  hard, 
gummy  substance,  and  yields  a  dibromide,  C3HsOBr2)  melting  at 
53 — 54°.  The  same  oily  compound  is  formed  when  monomethylol- 
acetophenone  is  boiled  with  water. 

Dimethylolacetophenone  ( fi-benzoylpropan-aydiol ), 
COPh-CH(CH2-OH)2  +  H20, 

softens  at  106°,  melts  at  116°,  and  is  soluble  in  alcohol.  J.  J.  S. 


Condensation  of  jo-Chlorobenzyl  Cyanide  with  Aromatic 
Esters  in  Presence  of  Sodium  Ethoxide.  Kjeinhold  von 
Walther  and  L.  Hirschberg  (J.pr.  Chem .,  1903,  [ii],  67,  377 — 394. 
Compare  Abstr.,  1897,  i,  524;  Erlenmeyer,  Abstr.,  1900,  i,  493; 
Mehner,  Abstr.,  1901,  i,  208). — p- Ghlorobenzyl  cyanide,  formed  by 
the  action  of  y>-chlorobenzyl  chloride  on  potassium  cyanide  in  aqueous 
solution,  is  a  clear,  refractive  liquid  which  solidifies  to  thick  crystals 
melting  at  30°. 

The  action  of  p-chlorobeczyl  cyanide  on  ethyl  benzoate  in  presence 
of  sodium  ethoxide  leads  to  the  formation  of  p  chloro-a-cyanodeoxy- 
benzoin,  C0H4Cl'CH(CN)*COPh,  which  crystallises  from  alcohol,  melts 
at  92°,  is  soluble  in  glacial  acetic  acid,  benzene,  or  light  petroleum, 
and  dissolves  in  dilute  aqueous  sodium  hydroxide  or  ammonia  with 
decomposition  into  y?-chlorobenzyl  cyanide  and  benzoic  acid.  When 
heated  with  concentrated  hydrochloric  acid  at  150°  under  pressure, 
chlorocyanodeoxybenzoin  yields  p-chlorophenylacetic  acid  and  p-chloro- 
deoxybenzoin,  which  crystallises  in  white,  glistening  leaflets  and  melts 


at  133°. 

With  phenylhydrazine,  chlorocyanodeoxybenzoin  forms  5  imino- 
1  0  7-  7  7  1  7  7  7  7  7  --^NPh’CINH  .. 

1  :  o-diphe7iyl~i-p-cnlorophenylpyrazolone,  i  which 

Crh  OJA'Og-U^L'l, 

melts  at  149°,  forms  an  unstable  hydrochloride  melting  at  210°, 
and  is  not  decomposed  when  heated  with  alcoholic  hydrogen  chloride 
under  pressure. 

With  hydroxylamine  hydrochloride,  chlorocyanodeoxybenzoin  forms 
the  oxime,  C6H4Cl*C/H(CN)*CPh!N*OH,  which  crystallises  in  needles, 
melts  at  168°,  is  soluble  in  aqueous  sodium  carbonate  solution,  and 
insoluble  in  acids.  The  action  of  alcoholic  hydrochloric  acid  on  the 
oxime  leads  to  the  formation  of  3  m/f  -  4- p- chi orophenyl isooxazolone, 
which  melts  at  147°,  is  easily  soluble  in  ammonia,  and  insoluble  in 
acids. 

With  jo-bromophenylhydrazine,  chlorocyanodeoxybenzoin  forms  a 
basic  substance  which  melts  at  144°  and  is  probably  5 -imino- 
3-phenyl-\-\)-bromophenyl-&-p-chlorophenylpyrazolone.  Withdiphenylhydr- 
azine,  the  diphenylhydrazone,  C6H4Cl*CH(C17)*CPhINPh2,  is  formed; 
it  crystallises  in  colourless,  transparent  crystals  and  melts  at  95°. 

CMorodeoxybenzoincarboxylamide ,  06H401  •  OH  ( COPh)  •  CO  •  NH2 , 

formed  by  warming  the  cyanide  with  concentrated  sulphuric  acid, 
crystallises  in  slender,  white  needles,  melts  at  196°,  is  soluble  in  ether, 
water,  and  warm  aqueous  sodium  hydroxide  and  insoluble  in  acids. 
It  is  slowly  decomposed  by  cold  dilute  sodium  hydroxide,  with  forma- 
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tion  of  ammonia,  benzoic  acid,  and  chlorophenylacetic  acid.  The 
action  of  hydroxylamine  hydrochloride  on  the  amide  leads  to  the 
formation  of  the  oxime  of  the  acid,  C6H4Cl*CH(C02H)*CPh!N*0H, 
which  melts  at  153°,  is  soluble  in  ammonia,  only  slightly  so  in  aqueous 
sodium  carbonate,  and  insoluble  in  acids,  and  is  hydrolysed,  with 
formation  of  hydroxylamine  hydrochloride,  when  boiled  with  dilute 
hydrochloric  acid.  The  phenylhydrazone, 

CgH4Cl*CH(CO?H)*CPh:N*NHPh, 

formed  by  the  action  of  phenylhydrazine  on  the  amide,  melts  at 
127°,  is  soluble  in  aqueous  sodium  hydroxide,  and  insoluble  in  acids. 

Ethyl  p- chlorodeoxybenzoincarboxylate ,  C6H4Cl*CH(C0Ph),C02Et, 
formed  by  the  action  of  hydrogen  chloride  on  the  cyanide  in  absolute 
alcoholic  solution,  crystallises  in  slender  needles,  melts  at  91°,  and  is 
hydrolysed  by  aqueous  sodium  hydroxide  to  benzoic  and  chlorophenyl¬ 
acetic  acids.  The  methyl  ester  melts  at  176°  and  is  volatile  with 
steam.  The  ethyl  ester  forms  a  phenylhydrazone  which  melts  at  127°. 

The  action  of  ammonia  on  chlorocyanodeoxybenzoin  in  ethereal 
solution  leads  to  the  formation  of  an  unstable  ammonium  derivative, 
but  at  160 — 170°  yields  chloroiminocyanodeoxybenzoin, 

C6H4C1- CH(CN)- CPh  :nh, 

which  crystallises  in  slender,  colourless  needles,  melts  at  174°,  and  is 
decomposed  by  alkalis  with  evolution  of  ammonia,  by  hydrochloric 
acid  with  formation  of  chlorobenzyl  cyanide. 

Phenylacetyl-ip-chlorobenzyl  cyanide,  C6H4C1,CH(CN)  *00*0  H2Pb, 
formed  by  the  action  of  chlorobenzyl  cyanide  on  ethyl  phenylacetate 
in  presence  of  sodium  ethoxide,  crystallises  in  colourless  needles,  melts 
at  127°,  is  soluble  in  aqueous  sodium  carbonate  solution,  insoluble  in 
acids,  and  is  slowly  decomposed  by  aqueous  sodium  hydroxide  to 
chlorobenzyl  cyanide  and  chlorophenylacetic  acid.  The  oxime  crystal¬ 
lises  in  slender  prisms  and  melts  at  125°.  The  phenylhydrazone 
crystallises  in  slender  needles  and  'melts  at  131°.  Ethyl  phenylacetyl- 
chlorophenylacetate,  C6H4Cl'CH(C02Et)*C0,CH2Ph,  crystallises  in 
slender,  white  needles  and  melts  at  166 — 168u. 

fl-Imino-y-phenyl-a  cldorophenylbutyl  cyanide, 

CH2Ph  •  C(NH)  •  CH(C6H4C1)  •  CN, 

formed  by  the  action  of  ammonia  on  phenylacetylchlorobenzyl  cyanide 
at  170°,  melts  at  67 — 70°.  Hydroxymethylene-'p-chlorobenzyl  cyanide, 
C6H4Cl*C(CN)iCH,OH,  formed  by  the  action  of  chlorobenzyl  cyanide 
on  ethyl  formate  in  presence  of  sodium  ethoxide,  melts  at  159 — 161°, 
has  an  acid  reaction  in  aqueous  solution,  is  easily  decomposed  by 
sodium  hydroxide  or  ammonia,  gives  a  blue-violet  coloration  with  ferric 
chloride  in  dilute  solution,  and  reduces  silver  nitrate  in  aqueous 
solution.  G.  Y. 

Addition  of  Acids  to  a/?-Unsaturated  Ketones.  Daniel 
Yorlander  and  Erich  Mumme  ( Ber .,  1903,  36,  1470 — 1490). — Acids 
may  react  either  with  the  carbonyl  oxygen  of  unsaturated  ketones,  as 
supposed  by  Baeyer  and  Yilliger  (Abstr.,  1901,  i,  658;  and  1902,  i, 
112,  355),  or  with  the  double  linking.  In  the  former  case,  the  addition 
of  first  1  molecule  of  acid,  followed  by  3,  as  the  double  bond  is  also 
attacked,  might  be  expected,  whereas,  in  the  latter  case,  2  molecules 


496 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


of  acid  only  should  be  added.  To  settle  this,  the  hydrochlorides  of  the 
following  ketones  have  been  prepared  and  analysed.  Dibenzylidene- 
acetone,  dianisylideneacetone,  dianisylideneci/cfopentanone,  and  di- 
cinnamylideneacetone  each  unite  with  2  mols.  of  hydrogen  chloride  or 
1  of  sulphuric  acid. 

The  faintly  yellow  dibenzylideneacetone  becomes  orange-red  on 
addition  of  hydrogen  chloride,  and  the  interaction  is  a  momentary  one. 
The  hydrochloride  is  very  easily  decomposed.  The  yellow  benzylidene- 
acetophenone,  on  the  other  hand,  unites  with  hydrogen  chloride  only 
slowly,  forming  a  colourless,  highly  stable  salt.  These  compounds  are 
obtained  working  either  in  indifferent  solvents  or  with  acetic  anhydr¬ 
ide,  although  the  latter  might  be  expected  to  give  an  acetyl  derivative 
of  the  coloured  form  if  the  enolic  constitution  attributed  to  it  by  Thiele 
(Abstr.,  1899,  i,  554)  were  correct. 

The  paper  closes  with  a  critical  discussion  of  the  colour  changes  due  to 
the  formation  of  additive  compounds,  and  a  preliminary  stereoelectrical 
theory  is  advanced  to  explain  these.  E.  E.  A. 

Action  of  Sulphuric  Acid  and  Acetic  Anhydride  on  Di¬ 
benzylideneacetone.  Daniel  Vorlander  and  Max  Schroedter 
(Ber.,  1903,  36,  1490 — 1497). — When  dibenzylideneacetone  is  sub¬ 
jected  to  the  combined  action  of  acetic  anhydride  and  concentrated 
sulphuric  acid,  it  is  oxidised  by  the  acid  and  acetylated  by  the  anhydr¬ 
ide,  and  so  converted  into  a  soluble  sulphonic  acid,  which  forms  well- 
crystallised,  colourless  salts  of  the  composition  Cl7Hig02Ac(HS03M). 
The  sodium  salt  contains  3H20,  it  decomposes  about  240°,  and  gives 
no  coloration  with  sulphuric  acid.  The  potassium  salt  is  less  soluble 
than  the  sodium  salt ;  it  forms  a  monohydrate.  The  sulphonic  acid 
forms  colourless  needles  melting  and  decomposing  at  109°;  it  is  easily 
soluble  in  water  and  alcohol,  sparingly  so  in  benzene  and  ether. 
Alkali  hydroxides  convert  the  sodium  salt  into  an  mol ,  C]7H1402,  which 
crystallises  from  alcohol  in  colourless  needles  and  from  acetic  acid  in 
prisms  sparingly  soluble  in  boiling  water;  it  melts  at  176°,  gives  a 
brown-violet,  ferric  chloride  reaction,  is  soluble  in  alkali,  but  precipitated 
from  this  by  carbon  dioxide.  It  forms  a  monoacetate ,  C19H1603,  melting 
at  145°  and  crystallising  in  colourless  plates. 

On  oxidation,  it  yields  carbon  dioxide,  oxalic  and  benzoic  acids,  but 
not  phthalic  acid.  Strong  alkali  hydroxides  convert  the  enol  into  a 
hydrocarbon,  C15H14,  which  crystallises  from  methyl  alcohol  in  colour¬ 
less  plates  melting  at  81°,  and  unites  with  bromine  to  form  a  crystal¬ 
line  dibromide,  which  melts  and  decomposes  at  127°.  This  is  perhaps 
7-methylstilbene. 

Boiling  dilute  alkalis  convert  the  enol  into  deoxybenzoin  and  aceto¬ 
phenone.  The  enol  is  thus  probably  analogous  to  the  anhydroacetone- 
benzil  compounds  described  by  Japp. 

Sulphuric  acid  monohydrate  converts  dibenzylacetone  into  a  yellow 
sulphonic  acid.  The  sodium  salt,  CjyHjgOSOgNa,  forms  colourless 
needles,  dissolves  in  sulphuric  acid  with  an  orange  colour,  and  is 
decomposed  by  alkali  into  benzaldehyde  and  benzylideneacetone. 

E.  F.  A. 
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Dibenzylideneacetone  Dibromide.  Paul  Geoebel  {Ber  ,  1 903, 
36,  1497 — 1499). — Dibenzylideneacetone  dibromide , 
CHPhBr-CHBr-CO-CHiCHPh, 

obtained  by  the  action  of  bromine  (1  mol.)  on  the  cold  chloroform 
solution  of  the  ketone,  crystallises  from  ether  in  nearly  colourless, 
prismatic  plates,  which  on  heating  become  yellow  at  155°,  and  melt 
and  decompose  at  163°.  The  solution  in  concentrated  sulphuric  acid 
is  coloured  yellow.  Further  action  of  bromine  converts  this  into  the 
tetrabromide  (Claisen  and  Claparede,  Abstr.,  1881,  422).  Alcoholic 
potash  converts  the  dibromide  into  a  ketone,  which  gives  a  characteristic 
kydroxylamine  derivative,  C17H13ON,  forming  colourless  crystals  from 
alcohol  and  melting  at  126 — 127°.  This  is  perhaps  the  rsooxazole, 

CPh<^>CH-CHPh.  E.  F.  A. 

Compounds  of  Aromatic  Aldehydes  with  cydoPentanone. 
Curt  Mentzel  (. Ber .,  1903,  30,  1499 — 1506). — A  series  of  well- 
defined  compounds  of  aromatic  aldehydes  and  cycfopentanone  are 
formed  by  condensation  of  the  components  in  presence  of  alkali  hydr¬ 
oxides.  They  all  show  characteristic  colour  reactions  with  concen¬ 
trated  sulphuric  acid.  Dicuminylidenecyclopenlanone  crystallises  from 
boiling  alcohol  in  long,  yellow  needles,  melting  at  143°  and  dis¬ 
solving  with  a  red  coloration  in  sulphuric  acid.  Disalicylidene cyclo- 
pentanone  forms  yellow  or  reddish-yellow  plates  melting  at  190°; 
the  sulphuric  acid  solution  is  coloured  red.  It  yields  a  dibenzoyl  com¬ 
pound,  which  forms  small,  yellow  needles  from  alcohol,  melting  at 
179°. 

Di-p-hydroxydibenzylidenecyc\opentanone  forms  small,  yellow  needles 
which  on  heating  turn  brown  about  270°  and  melt  above  300°.  The 
sulphuric  acid  solution  is  violet-red.  The  dibenzoyl  compound  forms 
yellow  needles  and  melts  at  229°. 

Divanittylidenecjclopentanone  crystallises  with  alcohol  in  yellow 
prisms  which  lose  the  alcohol  and  become  red  above  100°  and  melt  at 
210°.  It  gives  a  blue  coloration  with  sulphuric  acid  Dipiperonyl- 
idenecyclopentanone  forms  dark  yellow,  prismatic  plates  melting  at  250°, 
and  dissolving  in  sulphuric  acid  with  a  bluish-violet  colour.  Di- m- 
nitrodibenzTjlidenecyclopentanone  melts  at  209°and  gives  an  orange-yellow 
coloration  with  sulphuric  acid.  The  tetrabi'omide  forms  colourless, 
glistening  needles,  melting  and  decomposing  at  178°;  it  shows  no 
colour  reaction.  Di-p-niirodibenzylidenecyc\op>entanone  resembles  the 
preceding  compound  ;  it  melts  and  decomposes  at  240°. 

The  dinitrodibenzylidenecycfopentanone  compounds  are  easily  re¬ 
duced  to  the  corresponding  amino-compounds  by  stannous  chloride, 
and  these  form  diazo-dyes  with  naphthylaminesulphonic  acids. 

Dibenzylidenecyclopentanone  tetrachloride  crystallises  in  small,  white 
needles  from  alcohol,  or  in  plates  from  acetic  acid,  and  melts  and 
decomposes  at  about  185°.  Alcoholic  ammonia  acts  on  dibenzylidene- 
cyclo pentanone  to  form  a  compound,  C31H27N,  which  crystallises  from 
alcoholin  yellow  prisms  melting  at  237°.  Solutions  of  thisketone,  particu¬ 
larly  that  in  sulphuric  acid,  are  yellow  or  orange  in  colour  and  show  a 
brilliant  blue  or  green  fluorescence.  It  unites  with  two  atomh  of 
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bromine  ;  the  microscopic,  yellow  needles  of  the  additive  product  become 
brown  at  270°,  melt  above  300°,  and  show  a  similar  fluorescence  in 
sulphuric  acid. 

Nitrous  acid  forms  a  nitroso-derivative,  C31H26N*NO,  which  crystal¬ 
lises  with  a  molecule  of  acetic  acid  in  small,  yellow  needles  and  melts 
and  decomposes  at  210 — 215°.  E.  F.  A. 

Preparation  of  p  Chloronitro-  and  ^-Bromonitroanthraquin- 
ones.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
137782). — By  nitrating  a-halogenanthraquinones  at  a  low  tempera¬ 
ture,  ^-nitro-derivatives  are  readily  and  almost  exclusively  obtained. 

1  :  4 -Chloronitroanthraquinone,  1  :  4 -bromonitroanthraquinone,  1 :  5 -di- 
ckloro-i  :  8-dinitroanthaquinone,  1  :  S-dichloro-4: :  5 -dinitroanthraquinone, 
and  1 :  5-dibromo-4: :  8- dinitroanthraquinone  are  all  yellow,  crystalline 
substances  dissolving  in  pyridine,  glacial  acetic  acid,  or  concentrated 
sulphuric  acid  to  a  yellow  solution  ;  when  heated  with  j9-toluidine,  they 
yield  green  colouring  matters.  C.  H.  D. 

Halogen  Derivatives  of  /3-Methylanthraquinone.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  131402). — Halogen  derivatives  of 
/3-methylanthraquinone  are  prepared  by  the  action  of  halogens  on 
mono-  or  diamino-  or  mono-  or  di-alphylaminomethylanthraquinone. 
The  halogen  is  readily  replaced  by  amine  residues. 

Brornoamino-ft  methylanthraquinone ,  produced  by  the  action  of 
bromine  on  amino-/3-methylanthraquinone,  crystallises  from  glacial 
acetic  acid  in  slender,  brownish-red  needles  melting  at  215 — 216° 
(uncorr.).  The  corresponding  chloro  derivative,  prepared  by  chlorina¬ 
tion  in  chloroform  solution,  crystallises  from  glacial  acetic  acid  in  red 
needles  melting  at  255 — 256°  (but  sintering  at  245°). 

Trib?'omodiamino-/3-methyla?ithraqui?ione ,  from  1 :  5diamino-/3-methyl- 
anthraquinone,  crystallises  from  nitrobenzene  in  dark  red  needles 
with  metallic  reflex,  and  does  not  melt  below  300°.  The  trichloro-deriv&- 
tive  also  forms  red  crystals  from  nitrobenzene,  not  melting  below  300°. 

1 : 5-Di-^>-toluidino-/3-methylanthraquinone  yields  red  chloro -  and 
Jromo-derivatives. 

On  treating  a  solution  of  amino-/3  methylanthraquinone  in  chloro¬ 
form  with  chlorine  as  long  as  the  latter  is  absorbed,  a  highly  chlorin¬ 
ated,  yellow  product  is  obtained,  in  which  chlorine  appears  to  be 
attached  to  nitrogen.  On  boiling  with  a  solution  of  sodium  hydrogen 
sulphite,  this  is  converted  into  the  above-named  chloro-derivative. 

C.  H.  D. 

Tertiary  Bases  of  the  Anthraquinone  Series.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  136777  and  136778). — Negatively 
substituted  anthraquinone  compounds,  containing  chloro-,  bromo-, 
nitro-,  or  hydroxy-groups,  readily  react  with  secondary  aliphatic 
amines  and  with  bases  of  the  piperidine  type,  but  not  with  secondary 
aromatic  amines.  The  negative  radicle  is  replaced  by  the  amine 
residue,  forming  strongly  basic  compounds,  the  salts  of  which,  with 
mineral  acids,  are  undecomposed  by  water.  The  condensation  takes 
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place  on  digesting  the  compounds  together,  with  or  without  the 
addition  of  alcohol  or  other  solvent,  heat  being  applied  in  certain 
cases. 

a -Dimethylaminoanihraquinone,  from  a-nitroanthraquinone  and 
dimethylamine,  crystallises  from  alcohol  in  long,  red  prisms,  melting 
at  138°.  The  salts  with  mineral  acids  are  colourless,  as  in  the  case 
of  all  similarly  constituted  compounds  of  this  series.  a-Piperidino- 
anthraquinone  forms  orange-red  leaflets  melting  at  115°. 

1  : 5-Tetramethyldiaminoanthraquinone,  from  1  mol.  of  1  : 5-dinitro- 
anthraquinone  and  2  mols.  of  dimethylamine,  forms  brown  tablets  with 
green  reflex.  1  : 8 -Tetramethyldiaminoanthraquinone,  red  crystals  (from 
pyridine).  1  :  S-AHtrodiethylaminoanthraquinone,  long  needles  with 
cantharides  lustre,  from  methyl  alcohol.  1  :  8  Nitropiperidinoanthra- 
quinone,  dark  violet,  well-formed  crystals  from  pyridine,  melting  at 
154°.  1  : 5-Dipiperidinoanthraquinone,  melting  at  192°,  from  methyl 

alcohol,  a -Piperazineanthraquinone  separates  from  methyl  alcohol  in 
orange-red  crystals,  Dimethylaminoanthraquinone-a-sulphonic  acid 
forms  colourless  leaflets ;  its  sodium  salt  crystallises  from  water  in 
glistening,  violet  needles. 

Haloid  or  hydroxy-derivatives  of  anthraquinone  may  similarly  be 
employed.  1  : 4-Chlorodimethylaminoanthraquinone,  from  1  ;  4-dichloro- 
anthraquinone  and  dimethylamine,  crystallises  from  alcohol  in 
brownish-red  needles  melting  at  168 — 170°.  1  :  4 -Dimethylamino- 
hydroxyanthraquinone ,  from  dimethylamine  and  quinizarin,  crystallises 
from  pyridine  in  brownish-red  needles  with  green  reflex,  melting  at 
245° ;  it  has  both  an  acid  and  a  basic  character,  forming  a  yellow 
hydrochloride  and  a  violet  sodium  'salt.  1  :  5-Piperidinohydroxyanthra- 
quinone,  from  piperidine  and  anthrarufin,  is  dark  violet  and  possesses 
similar  properties.  1  :  5-Dichloro-4  :  8-dinitroanthraquinone  and  di¬ 
methylamine  yield,  according  to  the  temperature  of  reaction, 
1  :  b-tetramethyldiamino- 4  :  8  dinitroanthraquinone,  brownish-red  crys¬ 
tals,  or  octomelhyitetraminoanthraquinone,  greenish-blue. 

Ip-Tetramethyldiaminoanthrarujin,  from  jt?-dinitroanthrarufin  and 
dimethylamine,  is  strongly  basic,  a  Dimethylaminoalizarin,  from 
a-nitroalizarin  and  dimethylamine,  separates  from  aniline  in  violet- 
brown  crystals.  1  : 5-PipiperidinoA  :  8 -diaminoanthraquinone  forms 
stable  yellow  salts  with  acids. 

Derivatives  containing  more  than  one  negative  group  may  be 
allowed  to  react  with  amines  in  successive  stages,  and  more  than  one 
group  thus  introduced.  1  : 8 -Dimethylaminopiperidinoanthraquinone 
separates  from  alcohol  in  brownish-red  crystals  and  melts  at  169°. 

The  process  is  also  extended  to  negatively  substituted  arylamino- 
anthraquinones.  Conversely,  aniline,  &c.,  may  be  caused  to  react  with 
alkylaminoanthraquinones,  the  same  condensation  products  being 
obtained  in  both  cases.  1  :  5-p-Toluidinodimethylaminoanthraquinone 
crystallises  from  alcohol  in  long,  glistening  needles.  1  : 5-Anilino- 
piperidinoanthraquinone  forms  golden,  glistening  needles  ?. 

The  patent  enumerates  many  analogous  compounds.  The 
compounds  of  this  class  give  characteristic  coloured  solutions  in 
chloroform,  pyridine,  glacial  acetic  acid,  and  hydrochloric  and  sul¬ 
phuric  acids.  C,  H.  D. 
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Preparation  of  Nitrogen-free  Polychloro-derivatives  from 
Aminoanthraquinones.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P. 
137074). — When  a-aminoanthraquinone  and  1:3-  or  1  : 8-diamino- 
anthraquinone  are  dissolved  in  glacial  acetic  acid  or  chloroform  and 
treated  with  an  excess  of  chlorine,  the  amino-groups  are  eliminated, 
and  the  product  is  a  mixture  of  octochlorodihydroxyanthraquinone  with 
a  small  quantity  of  the  hexachloro- derivative  (compare  Abstr.,  1902, 
i,  382).  These  compounds  are  yellow  powders,  dissolving  readily  in 
organic  solvents  with  an  orange-red  colour,  and  in  aqueous  sodium 
hydroxide  with  an  orange  or  brown  colour ;  with  boric  and  con¬ 
centrated  sulphuric  acid,  they  develop  colorations  varying  from  brown 
to  green.  0.  H.  D. 


Derivatives  of  Acenaphthenequinone  and  their  Relations  to 
the  Orthodiketones.  Luigi  Francesconi  and  F.  Pirazzoli  ( Gazzetta , 
1903,  33,  i,  36 — 52). — In  its  general  behaviour,  acenaphthenequinone 
differs  considerably  from  other  cyclic  diketones  and  resembles  rather 
the  open  chain  compounds  ;  from  both  of  these  types,  however,  it  is 
distinguished  by  its  reaction  with  alkalis,  the  product  of  which  is 
naphthaldehydic  acid.  Since,  also,  under  the  action  of  Beckmann’s 
reagent  the  monoxime  of  acenaphthenequinone  is  converted  into 
naphthalimide,  this  quinone  seems  to  have  a  tendency  to  form  hetero¬ 
cyclic,  six-membered  rings. 


Acenaphthenequinone  monoxime,  C],:iHl6<0 


CO 

c:n-oh’ 


crystallises  from 


aqueous  alcohol  in  transparent  prisms  melting  at  230°,  and  is  soluble 
in  ethyl  acetate,  alcohol,  acetic  acid,  or  ether ;  it  dissolves  in  alkalis, 
and  with  concentrated  sulphuric  acid  it  gives  a  blue  fluorescence  which 
is  intensified  by  keeping  or  by  heating ;  when  boiled  with  dilute  hydro¬ 
chloric  acid,  it  yields  the  original  ketone.  The  acetyl  derivative, 
C14H903N,  separates  from  alcohol  in  brown  crystals  melting  at  247° 
and  is  soluble  in  chloroform  or  ethyl  acetate. 


Acenaphthenequinone  dioxime,  C10H16<^ 


c:n-oh 

c:n-oh’ 


crystallises  from 


alcohol  in  white,  microscopic  prisms,  melts  at  222°,  and  dissolves  in 
alkalis  giving  a  yellow  coloration,  whilst  with  concentrated  sulphuric 
acid  it  yields  a  red  coloration  and  a  blue  fluorescence ;  it  is  not  decom¬ 
posed  by  hydrochloric  acid,  but  with  sulphuric  acid  it  yields  acenaph¬ 
thenequinone.  When  heated  with  amyl  nitrite,  it  forms  a  peroxide, 

q>  which  is  deposited  as  a  lustrous,  reddish-brown  sub¬ 
stance  decomposing  at  about  90°  and  melting  at  about  140°;  it  dissolves 
slightly  in  alcohol,  more  so  in  ethyl  acetate,  and  readily  in  chloroform 
or  benzene,  and  is  decomposed  by  all  these  solvents  into  a  black 
substance  which  remains  unmelted  at  260°. 


Acenaphthenequinone,  monosemicarbazone,  C10Tf 


/C:n-nh-conh9 

i^CO 


crystallises  from  dilate  alcohol  in  transparent,  microscopic  prisms 
which  melt  at  192 — 193°  and  are  very  soluble  in  alcohol  or  ethyl 
acetate,  and  to  a  less  extent  in  acetic  acid,  benzene,  or  water ;  when 
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heated  with  a  large  proportion  of  concentrated  sulphuric  acid,  it  pro¬ 
duces  a  faint  blue  fluorescence,  whilst  with  less  acid  an  orange-red 
coloration  is  produced.  The  diseniicarhazone,  C14H1202N6,  crystallises 
from  dilute  alcohol  in  pale  red,  microscopic  plates  or  prisms  melting  at 
271°  ;  it  is  soluble  in  alcohol,  acetic  acid,  or  benzene,  and  to  a  less 
extent  in  chloroform  or  ethyl  acetate ;  in  alkalis,  it  dissolves,  giving  a 
yellow  coloration,  and  with  a  large  quantity  of  concentrated  sulphuric 
acid  it  yields  a  faint  blue  fluorescence,  whilst  with  less  acid  a  purple- 
red  coloration  is  obtained. 


A  cenaphthenequinone  monohydrazone, 


c10h16< 


c:n-nh9 
!  z 
CO 


,  separates 


from  acetic  acid  in  slender,  yellow  prisms  which  melt  at  240 — 241°  and 
are  soluble  in  alcohol ;  with  sulphuric  acid,  it  gives  an  intense,  blue 
fluorescence,  and  on  adding  more  of  the  substance  a  characteristic 
violet  coloration  is  obtained.  If  the  reaction  between  acenaphthene- 
quinone  and  hydrazine  sulphate  is  prolonged,  the  monohydrazone 


becomes  dehydrated,  yielding  diazoacenaphthylene , 


c10h16< 


c:n 

i  i . 

c:n’ 


which 


crystallises  from  dilute  alcohol  in  silky,  yellow  prisms  melting  at  164°; 
it  is  very  soluble  in  chloroform,  ethyl  acetate,  or  acetic  acid,  and  to  a 
less  extent  in  ether,  and  it  gives  a  characteristic  violet  coloration  with 
concentrated  sulphuric  acid. 

CH 

Acenaphtheneimine,  O10H16<^  I  ^>NH,  obtained  by  reducing  the  di- 

vii 


oxime  by  means  of  zinc  dust  and  acetic  acid  in  presence  of  a  few  drops 
of  copper  chloride  solution,  forms  colourless,  microscopic,  rhomboidal 
plates  melting  at  97°  ;  it  dissolves  readily  in  alcohol,  benzene,  or  ethyl 
acetate,  and  gives  a  vivid  blue  fluorescence  with  concentx-ated  sulphuric 
acid.  The  hydrochloride  separates  from  alcohol  in  microscopic,  trans¬ 
parent  prisms  united  in  tufts  or  dendritic  aggregates  and  melting  at 
280°.  The  platinichloride  is  deposited  in  tufts  of  large,  red  prisms 
melting  at  230 — 232°.  The  acetate  separates  from  alcohol  in  lustrous, 
microscopic  crystals  melting  at  104°.  T.  H.  P. 


Menthyl  Glycollate.  Farbenfabriken  vorm.  Friedr.  Bayer  & 
Co.  (D.R.-P.  136411). — Menthyl  glycollate  is  prepared  by  heating  to¬ 
gether  glycollic  acid  and  menthol  for  6  hours  at  175°.  The  product, 
which  is  distilled  under  reduced  pressure  and  crystallised  repeatedly 
from  light  petroleum  and  finally  from  alcohol,  forms  white,  glistening 
needles  melting  at  87°;  it  is  odourless,  slightly  soluble  in  water, 
readily  soluble  in  organic  solvents,  and  is  hydrolysed  readily  by 
alkalis. 

In  place  of  glycollic  acid,  its  silver  salt,  glycollic  anhydride,  gly- 
collide,  ethyl  glycollate,  or  glycollonitrile  may  be  employed. 

C.  H.  D. 


Conversion  of  Geraniol  into  cycloGrQ raniol.  Haarmann  <fc 

Reimer  (D.R.-P.  138141). — Geraniol  is  decomposed  by  acids,  but  if 
the  -CH2‘OH  group  be  protected  by  esterification,  the  esters  may  be 
converted  into  derivatives  of  eyefogeraniol  by  the  action  of  acids. 
VOL.  LXXXIV.  i. 
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The  products  consist  of  a  mixture  of  a-  and  /Lisomerides  in  varying 
proportions,  a-cycfogeraniol  being  chiefly  formed  by  the  action  of 
phosphoric  acid,  and  the  /^-compound  when  sulphuric  acid  is  employed. 
cycfoGeraniol  is  obtained  by  hydrolysing  the  esters  with  dilute 
alcoholic  soda. 

cycloGeraniol  boils  at  95 — 100°  (corr.)  under  12  mm.  pressure,  and 
has  a  sp.  gr.  0'935 — -0'955  at  20°,  and  the  refractive  index  nD  =  1  *4S  ; 
on  oxidation  with  chromic  acid,  it  is  converted  into  cycloc itral.  eyclo- 
Geraniol formate  boils  at  102 — 108°  under  20  mm.  pressure,  and  has 
a  sp.  gr.  0-967  at  18°.  The  acetate  boils  at  130 — 132°  under  30  mm. 
pressure,  and  has  a  sp.  gr.  0’96  at  18°;  the  valerate  boils  at  145 — 155° 
under  20  mm.  pressure.  These  data  vary  slightly  according  to  the 
relative  proportions  of  the  a-  and  /3-isomerides  present.  C.  H.  D. 


Preparation  of  Camphor.  Ampere  Electrical  Co.  (L>  R  -P. 
134553). — On  heating  anhydrous  pinene  with  anhydrous  oxalic  acid 
at  120 — 130°,  a  mixture  of  camphor,  borneol,  and  the  formic  and 
oxalic  esters  of  a  terpene  alcohol,  together  with  some  resinous  by¬ 
products,  is  obtained.  The  camphor  may  be  isolated  by  fractional 
distillation.  If  the  mixture  be  hydrolysed  by  alkali  hydroxides  and 
distilled,  dipentene  passes  over  at  first,  followed  by  camphor  and 
borneol.  The  latter  may  be  oxidised  to  camphor  by  chromic  acid 
mixture. 

In  the  reaction,  pinyl  oxalate  is  first  formed  as  an  additive  compound, 
which  on  heating  loses  water  and  carbon  monoxide  to  form  camphor, 
100  parts  being  obtained  from  350  parts  of  dry  American  turpentine, 
consisting  chiefly  of  Lpinene.  Some  formic  acid  is  produced  at  the 
same  time,  and  forms  pinyl  formate,  which  then  loses  carbon  monoxide, 
yielding  borneol. 

Pinyl  formate ,  C10Hl7O‘COH,  is  a  colourless,  oily  liquid  boiling  and 
decomposing  at  160  — 163°  under  680  mm.  pressure  ;  it  has  a  sp.  gr. 
0’933  at  20°,  and  does  not  solidify  at  —17°. 

Pinyl  hydrogen  oxalate,  C]0TT]7O'CO*CO2H,  is  solid  at  the  ordinary 
temperature  and  boils  at  157 — 160°  under  680  mm.  pressure;  it  is 
decomposed  on  boiling  with  water,  forming  oxalic  acid  and  a  mixture 
of  hydrocarbons.  C.  IT.  D. 


Preparation  of  a  c?/cfcGeraniolanehydroxycarboxylic  Acid. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  136873). — 
On  treating  dihydrofsophorone  in  ethereal  solution  with  sodium  and 
carbon  dioxide,  dihydroisophoronecarboxylic  acid, 

CMea<™->~^>CH-CQ2H, 

is  obtained,  melting  at  lll-5°  after  crystallisation  from  benzene. 
Sodium  amalgam  reduces  it  to  hydroxycyelageraniolanecarboxylic  acid, 


CMe!<°H!^(OH)>0H.CO2H,  which  separates  from  ethyl  acetate 

in  colourless  crystals  melting  at  180°,  and  boiling  undecomposed  at  205° 
under  10  mm.  pressure.  The  acid  is  not  readily  converted  into 
hydroxycycfogeraniolenecarboxylic  acid  by  heating  with  dehydrating 
agents.  C.  H.  D. 
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Alkyl-  and  Acyl-cyanocamphors  and  the  Esters  of  Alkyl- 
camphocarboxylic  Acids.  Influence  of  the  Double  Linking  of 
the  Nucleus  containing  the  Asymmetric  Carbon  Atom  on 
the  Rotatory  Power  of  the  Molecule.  Albin  Haller  ( Compt . 
rend.,  1903,  136,  788 — -792). — In  continuation  of  eailier  work  on 

.CR-CN 

cyanomethylcamphor,  which  exists  both  in  the  ketonic,  C8Hu<Ai 


and  the  enolic,  CSH, 


C-CN 

4^C-OR’ 


'CO 

forms  (Abstr.,  1891,  1499  ;  and  Abstr., 


1894,  i,  338),  other  cyanoalkylcamphors  have  been  prepared  in  order 
to  study  the  influence  on  the  rotatory  power  of  the  double  linking 
present  in  their  enolic  forms. 

The  cyanoalkylcamphors  are  prepared  by  adding  a  solution  of 
sodium  methoxide  in  methyl  alcohol  to  a  mixture  of  cyanocamphor  and 
alkyl  iodide,  and  then  fractionally  distilling  the  mixture  of  ketonic 
and  enolic  derivatives  which  is  formed  ;  the  latter  always  boiling  at  a 
lower  temperature  than  the  isomeiides.  The  ketonic  forms  are  freed 
from  the  last  traces  of  the  enolic  form,  which  they  contain  after  dis¬ 
tillation,  by  treatment  with  concentrated  hydrochloric  acid,  when  the 
enolic  modification  is  decomposed  into  alkyl  chloride  and  cyano¬ 
camphor.  By  this  means,  the  two  cyanopropylcamphors  have  been 
prepared;  the  C  -propyl  derivative  has  [a,]D  4- 90°,  and  the  0 -propyl 

,C(CN)*C3H5  . 


C -Cyanoallylcamphor,  CSH14<^ 


CO 


derivative  [a]D+  126°. 

an  oil  boiling  at  155 — 165°  under  10  mm.  pressure,  and  has  [a]D  +  49°; 

C’CN 

the  0 -allyl  compound,  C8H14<C.U  n  n  y  ,  is  also  an  oil  boiling  at 

C’O'CgHg 

140 — 150°  under  10  mm.  pressure,  and  has  [a]D  +  124°;  it  is  readily 
decomposed  by  hydrochloric  acid.  It  is  noteworthy  that  the  rotatory 
power  of  the  enolic  form  is  much  greater  than  that  of  the  ketonic 
form  ;  the  same  difference  is  seen  in  the  methyl  ([a]D  +  90°  and  +  107° 
respectively)  and  in  the  ethyl  ([a]D  +  90°  and  +  120°)  derivatives. 

Methyl  Q-propylcamphocarboxylate ,  CSH14<C  (  COsMe^  prepare(j  p,y 

adding  sodium  methoxide  to  a  mixture  of  methyl  camphocarboxylate 
and  propyl  iodide  (compare  Minguin,  Absti\,  1891,  1500),  is  purified 
by  fractionation,  when  it  distils  at  165  — 170°  under  10  mm.  pressure  ; 
it  crystallises  in  prisms  melting  at  69 — 70°,  has  [a]D  4- 52°34',  and  is 
indifferent  towards  the  ordinary  hydrolytic  agents.  At  the  same 
time,  a  stereoisomeride  is  formed  which  melts  at  30°  and  has 
[a]D  +  49°44'. 

Methyl  C-allylcamphocarboxylate  has  also  been  prepared  by  this 
method,  and  was  found  to  have  properties  identical  with  those 
ascribed  to  it  by  Bruhl  (this  vol.,  i,  4).  When  the  ester  is  heated  with 
30  per  cent,  sulphuric  acid,  it  is  hydrolysed,  and  at  the  same  time 

C  H*C  H 

loses  carbon  dioxide,  yielding  allylcamphor,  3  5,  which  is 

also  formed  when  lead  allylhomocamphorate  is  distilled  ;  it  is  an  oil 
boiling  at  130°  under  20  mm.  pressure,  and  gives  an  oxime  boiling  at 

oo  2 
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165 — 170°  under  20  mm.  pressure;  the  semicarbazone  melts  at  180°. 
If  the  ester  is  treated  with  the  concentrated  instead  of  dilute 

.  ,  .  ,  CSH,,.  „  A!H9-CHMe  .  ,  .  J  . 

sulphuric  acid,  the  lactone,  *  ,  is  obtained,  form- 

CO  GO  (J 


ing  well-defined  crystals  melting  at  141° ;  by  alcoholic  potassium 
hydroxide,  it  is  converted  into  the  corresponding  acid,  which  forms 
crystals,  but  has  no  definite  melting  point,  as  it  passes  back  into  the 
lactone  when  heated.  K.  J.  P.  0. 


Ethyl  Camphocarboxylate.  Lolkf,  Dokkum  ( Cheni .  Centr., J1903, 
i,  922 — 923  ;  irom  Pharm.  Weekblad.,  40,  6 — 7). — Ethyl  camphocarb¬ 
oxylate,  prepared  by  adding  ethyl  chlorocarbonate  to  a  solution  of 
camphor  in  alcoholic  sodium  hydroxide  is  a  colourless  liquid,  soluble 
in  alcohol  or  ether,  but  insoluble  in  water  or  benzene,  and  has  a  sp. 
gr.  0'915.  It  has  the  odour  of  camphor,  but  a  more  bitter  taste,  and 
when  heated  decomposes,  forming  ethyl  carbonate,  alcohol,  carbon 
dioxide,  and  camphor.  Euchinal,  the  carboxyethyl  esters  of  the 
alkaloids  of  Cortex  Chinee  Succirubrce,  prepared  like  the  preceding 
compound,  is  devoid  of  bitter  properties,  and  may  therefore  possess  a 
medicinal  interest.  E.  W.  W. 


Preparation  of  Campbenilideneacetone.  Chemische  Fabrik 
auf  Aktien  (vorm.  E.  Schering)  (D.R.-P.  138211). — C amphenilidene- 
acetone,  prepared  by  the  condensation  of  camphenilanaldehyde  with 
acetone  by  Claisen’s  method  according  to  the  equation  C!)H15'CHO  + 
CH3-C0'0H3-C9H15'CH:0H-C0-CH3  +  H20,  boils  at'  147—150° 
under  22  mm.  pressure,  and  has  a  sp.  gr.  0  971  at  15°;  it  may  be 
employed  as  a  perfume.  The  semicarbazone  melts  at  178 — 179°,  and 
the  p -bromophenylhydrazone  at  114 — 115°.  C.  H.  D. 


Derivatives  of  Ionone.  Haarmann  &  Reimer  (D.R.-P.  133758) 
(compare  Abstr.,  1902,  i,  471). — On  reducing  a  mixture  of  a-  and 
fi-cyclocitva\s  with  sodium  amalgam  and  acetic  acid,  a-cyclocitraA 
remains  unaltered,  whilst  the  /3-compound  is  converted  into  a 
probably  dimolecular  derivative  having  a  high  boiling  point  and 
melting  at  129°.  The  a-semicarbazone  melts  at  206°. 

The  homologues  of  a-  and  /3-ionones  are  obtained  by  condensing  the 
corresponding  cyc/ocitrals  with  homologues  of  acetone  in  presence  of 
sodium  ethoxide : 


a -Propenylionone  (from  a-cyclo- 
citral  and  mesityl  oxide)  ... 

/3- Propenylionone  . 

a-iso  Amy  leneionone  (from  a- 
cj/cfocitraland  methylhepten- 

one)  . 

/3-iso  Amy  leneionone  . 

jd-Acetylionone  (from  (S-cyclo- 
citral  and  acetylacetone)  ., 


Boiling  point  under  Sp.  gr. 

15  mm.  pressure  at  20°. 

(uncorr. ). 


155—165°  0935— 0-940 

160—172°  0-940—0-945 


165—175°  0-930—0-935 

170—180°  0-940—0-945 

165— 175c(20mm.)l-00  —1-05 
Q.  II.  D. 
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Reduction  in  the  Terpene  Series.  Friedrich  W.  Semmler 
( Ber .,  1903,  36,  1033 — 1040). — In  order  to  avoid  isomeric  change 
taking  place  during  reduction  of  terpene  derivatives,  the  use  of  sodium 
and  ethyl  or  amyl  alcohol  is  recommended  instead  of  hydriodic  acid. 
By  this  means  aldehydes  and  ketones  can  be  reduced  to  the  corresponding 
alcohols  ;  at  the  same  time,  a  double  linking  is  not  attacked  except  when 
present  in  a  conjugated  system  containing  two  such  unsaturated 
linkings. 

Many  ethereal  oils  which  have  an  allyl  group  as  a  side-chain  can  be 
reduced  by  this  means,  although  a  conjugated  system  of  double  link¬ 
ings  is  not  present,  but  such  a  system  is  doubtless  formed  by 
rearrangement  under  the  action  of  the  alkali,  a  change  which  is  not 
possible  in  such  hydrocarbons  as  limonene  and  terpinolene,  which 
cannot  be  reduced. 

Dihydrophellandrene ,  C10H18,  is  obtained  from  phellandrene  by  re¬ 
duction  with  sodium  and  amyl  alcohol ;  it  boils  at  171 — 172°,  has  a  sp.  gr. 
0*829,  and  nD  1*4601  ;  on  oxidation  with  permanganate,  a  very  unstable 
glycol,  C10HS0O8,  is  formed,  which  on  further  oxidation  yields  acetic 
and  /3-7sopropylglutaric  acids  ;  the  hydrocarbon  has  accordingly  the 

constitution  CHPr^^Q^.^^^CMe. 

Dihydrolimonene,  C10H18,  cannot  be  prepared  by  directly  reducing 
limonene  with  sodium  and  alcohol,  but  the  hydrochloride  of  limonene 
is  converted  into  a  dihydrolimonene  when  reduced  in  alcoholic  solu¬ 
tion  at  a  temperature  below  10° ;  above  this  temperature,  hydrogen 
chloride  is  withdrawn,  limonene  being  reformed.  Dihydrolimonene 
boils  at  173 — 174°,  has  a  sp.  gr.  0*829  at  20°,  and  n u  1*463.  On 
oxidation,  /3-isopropylglutaric  acid  is  formed.  It  is  yet  uncertain 
whether  this  hydrocarbon  is  identical  with  dihydrophellandrene. 

Dihydrotanacetene,  C10H18,  is  prepared  from  tanacetyl  alcohol,  which 
is  first  converted  into  its  chloride  and  this  reduced  with  sodium  and 
alcohol  in  the  cold.  It  boils  at  164 — 166°  and  has  asp.  gr.  0*81  at  20° 
and  %,  1*451. 

On  reducing  carophyllene  hydrate,  which  is  formed  by  the  addition 
of  water  to  the  sesquiterpene,  carophyllene,  with  zinc  dust  under 
pressure,  a  hydrocarbon,  dihydroisocaryophyllene,  C15H26,  is  produced  ;  it 
can  also  be  prepared  by  converting  caryophyllene  hydrate  into  the 
chloride,  C15H25C1,  which  melts  at  64°  and  boils  at  295°,  and  sub¬ 
sequently  reducing  the  latter  with  sodium  and  alcohol ;  the  hydro¬ 
carbon  boils  at  138°  under  19  mm.  pressure,  and  has  a  sp.  gr,  0*918  at 
20°  and  nD  1*4925;  it  is  neither  oxidised  by  permanganate  nor 
attacked  by  bromine.  Since  caryophyllene  hydrate  is  derived  from 
a  hydrocarbon  of  a  constitution  different  from  that  of  caryophyllene, 
it  is  proposed  that  the  name  isocaryophyllene  hydrate  be  adopted  and 
that  the  prefix  iso  be  used  for  all  derivatives  of  the  same  hydrocarbon. 

The  constitution  of  the  sesquiterpenes  is  discussed,  and  the  view 
expressed  that  they  are  all  referable  to  a  single  hydrocymene  type. 

K.  J.  P.  O. 

Bornylene.  Iwan  Kondakoff  {J.  pr.  Ghem.,  1903,  [ii],  67, 
280 — 284). — The  xanthate  obtained  by  Tschugaeff’s  method  (Abstr., 
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1900,  i,  129)  from  Z-borneol  (m.  p.  206 — 207°,  [a]D  —  37°44')  melts 
at  57°,  has  [a]D  — 36°77',  and  yields  bornylene,  which  melts  at 
101 — 101  *5°,  boils  at  149 — 149'5°,  and  has  [a]D+10°9l'  (compare 
Wagner  and  Bryckner,  Abstr.,  1900,  j,  554).  With  acetic  acid  and 
zinc  chloride,  this  bornylene  yields  a  small  amount  of  the  acetate 
(Abstr.,  1902,  i,  478),  and  with  hydrogen  chloride  in  light  petroleum 
solution  forms  a  hydrochloride  which  melts  at  123 — 125°,  has 
[a]D  +  18°22',  and  on  l-ecrystallisation  from  light  petroleum  yields 
two  fractions  melting  at  120 — 122°  and  123 — 124°.  The  latter 
fraction  resembles  pinene  hydrochloride,  but  contains  only  15‘82  per 
cent,  of  chlorine,  and  is  partly  decomposed  by  water  at  the  ordinary 
temperature  with  formation  of  hydrochloric  acid  ;  the  residual  hydro¬ 
chloride  melts  at  125 — 127°  and  contains  15  68  per  cent,  of  chlorine. 
Pinene  hydrochloride  is  not  acted  on  by  water  in  100  hours  at  the 
ordinary  temperature.  In  glacial  acetic  acid  solution,  the  bornylene 
forms  a  hydrochloride  which  melts  at  102 — 104°  and  contains  20‘45 
per  cent,  of  chlorine. 

After  heating  with  alcoholic  potassium  hydroxide  at  160°  for  10 
hours,  the  bornylene  melts  at  100 — 102°,  boils  at  149  — 151°,  and 
has  [a]D  +  8°77'.  The  author  considers  that  the  bornylene  formed  by 
Tschugaeff’s  method  is  a  mixture  of  bornylene  with  isobornylene 
(camphene).  G.  Y. 

Oils  of  Neroli  and  of  Petit  Grain.  Heinrich  Wahlbaum  and  O. 
HtiTHia  (/.  p\  Chem.,  1903,  [ii],  07,315—325.  Compare  Hesse  and 
Zeitschel,  Abstr.,  1903,  i,  189). — In  a  specimen  of  oil  of  neroli  having 
a  sp.  gr.  0-8772  at  15°  and  aD  +  3°28',  the  authors  have  found  ^-pinene, 
Z-camphene,  dipentene,  decoic  aldehyde  (see  Stephen,  Abstr.,  1901,  i, 
160),  phenylethyl  alcohol,  d-terpineol,  Minalool  and  its  ester,  and 
esters  of  phenylacetic  and  benzoic  acids.  The  presence  of  indole 
could  not  be  detected,  and  the  oil  does  not  give  a  pyrrole  reaction 
(Erdmann,  Abstr.,  1899,  i,  621).  Contrary  to  Hesse  and  Zeitscbel’s 
statement  ( loc .  cit.),  Tiemann  and  Semmler’s  fraction  boiling  at 
97 — 104°  under  15  mm.  pressure  (Abstr.,  1894,  i,  83)  cannot  be 
geranyl  acetate,  as  this  boils  at  124 — 125°  under  15  mm.  pressure. 

A  specimen  of  oil  of  petit  grain  from  Paraguay,  having  a  sp.  gr. 
0-8912  at  15°  and  aD  —  0°36',  contains  47'25  per  cent,  of  esters 
calculated  as  linalyl  and  geranyl  acetates.  The  fraction  boiling  at 
157 — 166°  gives  a  pyrrole  reaction  with  pine  wood  and  hydrochloric 
acid,  and  the  furfuraldehyde  action  with  aniline  hydrochloride.  The 
portion  distilling  at  160 — 170°  has  a  sp.  gr.  0-8503,  aD  -  13°2',  and 
has  an  odour  of  pinene,  b  it  does  not  form  a  nitrosochloride.  The 
fraction  distilling  at  160 — 170°  gives  an  odour  of  woborneol  when 
treated  with  glacial  acetic  acid,  sulphuric  acid,  and  alcoholic  potassium 
hydroxide.  The  portion  of  the  oil  of  higher  boiling  point  contains 
dipentene  having  aD  +  2°27',  linalool,  rf-terpineol,  geraniol,  geranyl 
acetate,  methyl  anthranilate,  and  a  basic  substance  which  has  a 
strong,  characteristic  odour. 

Geranyl  acetate,  containing  93'4  per  cent,  of  the  ester,  boils  at  109° 
under  8  mm.  pressure  and  has  a  sp.  gr.  0-9178  at  15°  and  aD  + 1°6\ 
Linalool  is  best  identified  by  means  of  the  phenylurethane  derivative, 
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formed  by  the  action  of  plienylcarbimide  on  the  alcohol,  which  crystal¬ 
lises  in  needles  and  melts  at  65°.  Linalool,  obtained  from  different 
sources,  is  found  to  vary  in  boiling  point  from  197°  to  200°,  in  sp.  gr. 
from  0‘8687  to  0  8740,  aD  from  +12°51'to  -14°7',  and  in  melting 
point  of  the  phenylurethane  from  63 — 64°  to  65 — 66°.  G.  Y. 

Oil  of  Roman  Camomile.  Preparation  of  Tiglic  and  Angelic 
Acids.  Edmond  E.  Blaise  ( Bull .  Soc.  chim.,  1903,  [iii],  29, 
327 — 331). — Angelic,  isobutyric,  and  polymethylacrylic  acids  were 
obtained  by  the  hydrolysis  of  oil  of  camomile,  but  tiglic  acid  could 
not  be  isolated.  Butyl,  isoamyl,  and  active  hexyl  alcohols  weie  also 
obtained  together  with  anthemol  and  a  neutral,  colourless,  insoluble 
substance. 

Tiglic  acid  was  prepared  from  /3-hydroxy  a-methylbutyrate,  obtained 
by  condensing  acetaldehyde  with  ethyl  a-bromopropionate  in  presence 
of  zinc,  by  dehydrating  it  with  phosphorus  pentachloride  and  saponi¬ 
fying,  with  potassium  hydroxide  in  alcohol,  the  mixture  of  ethyl  esters 
of  tiglic  and  a-methyl-/3-chlorobutyric  acids  produced  when  the  latter 
passes  into  tiglic  acid.  T.  A.  H. 

Essential  Oil  of  Tuberose  Blossoms  and  its  Production 
during  Enfleurage.  Albert  Hesse  (. Ber .,  1903,  36,  1459 — 1470). — ■ 
Distillation  of  fresh  tuberose  blossoms  gives  a  distillate  with  an  un¬ 
pleasant  odour,  the  essential  oil  beingdecomposed  under  these  conditions. 
Extraction  with  light  petroleum  gave  only  66  grams  of  essential  oil  from 
1000  kilos,  of  fresh  tuberose  blossoms,  but  after  enfleurage  the  pomade-fat 
from  the  same  weight  of  blossoms  gave  801  grams  of  oil,  whilst  78 
grams  weie  left  in  the  faded  blossoms.  The  tuberose  blossoms  thus 
develop  during  enfleurage  12  times  as  much  oil  as  was  originally 
present.  The  chief  constituents  of  the  oil  are  methyl  antbranilate, 
benzyl  alcohol  (free  and  as  ester),  and  benzoic  esters,  whilst  the  oil  from 
the  pomade,  unlike  that  obtained  by  extraction,  contains  methyl 
salicylate.  T.  M.  L. 

Getha-Adjak.  Maurits  Greshoff  and  Sack  ( Chern .  Centr .,  1903,  i, 
837 ;  from  Pharm.  Weekblad.,  1903,127). —  Getha-Adjak  or  ardisin  resin, 
the  dried  juice  of  Ardisia  fuliginosa,  a  Myrsinacea  found  in  Java, 
is  a  rusty  brown,  resinous  mass,  odourless,  tasteless,  and  insoluble  in 
boiling  water.  Boiling  alcohol  dissolves  73  per  cent,  of  the  resin, 
forming  a  reddish-brown  solution,  from  which,  on  cooling,  an  orange- 
yellow  powder  separates,  whilst  a  soft  orange-red  resin  remains  in 
solution.  The  latter  may  also  be  extracted  from  the  adjak  by  boiling 
absolute  alcohol,  ether,  chloroform,  or  benzene,  and  is  soluble  in  10 
per  cent,  solutions  of  alkali  hydroxides  or  carbonates,  forming  bluish- 
violet  solutions,  from  which  it  is  precipitated  by  acids.  a-Ardisiol, 
/3-ardisiol,  and  oxyardisiol  have  been  isolated  from  this  resin. 
a-Ardisiol ,  C35H46O10,  is  an  orange  substance,  which  melts  at  107°,  is 
soluble  in  alcohol,  ether,  or  carbon  disulphide,  forms  violet  solutions  in 
alkali  hydroxides  or  carbonates,  but  does  not  give  a  coloration  with 
concentrated  acids.  By  sublimation  or  by  the  action  of  alcohol  and  a 
small  quantity  of  potassium  hydroxide  solution,  it  is  converted  into 
/3-ardisiol.  fi-Ardisiol ,  C35H46O10,  is  a  pale  brown  substance  which 


508 


ABSTRACTS  OF  CHEMICAL  PAPERS 


melts  at  183°,  is  very  sparingly  soluble  in  cold,  but  more  readily  in 
hot,  water,  alcohol,  or  benzene,  and  less  soluble  in  chloroform  than 
a-ardisiol.  Oxy  ardisiol,  G35H46On,  is  a  brownish-yellow  substance 
which  melts  at  191°,  is  very  sparingly  soluble  in  boiling  alcohol,  and 
behaves  with  acids  and  alkalis  like  ardisiol.  Ardisiol  gives  Borntrager’s 
reaction,  and  is  probably  therefore  an  anthraquinone  derivative. 

E.  W.  W. 

Ononin.  II.  Ebanz  von  Hemmelmayr  ( Monatsh 1903,  24, 
132 — 154.  Compare  Abstr.,  1902,  i,  480). — Crude  ononin  is  obtained 
in  a  state  of  greater  purity  than  previously  described  by  extracting 
the  Ononis  root  with  ether-alcohol  and  precipitating  the  impurities 
from  the  diluted  solution  with  lead  acetate ;  the  filtrate  freed  from 
lead  salts  is  evaporated  in  a  vacuum  and  left  to  crystallise. 

Ononetin,  prepared  from  onospin  by  the  action  of  dilute  sulphuric 
acid,  can  only  be  obtained  pure  when  very  dilute  solutions  are  em¬ 
ployed  ;  it  is  more  conveniently  prepared  by  heating  formylononetin 
with  baryta  water.  On  boiling  ononetin  for  a  few  minutes  only  with 
acetic  anhydride  in  presence  of  sodium  acetate,  tetra-acetylononetin  is 
formed,  which  crystallises  from  alcohol  in  large,  colourless  prisms  melt¬ 
ing  at  119 — 120°.  When  the  acetylation  is  prolonged,  a  compound, 
C22H1306,  is  the  main  product  *  it  crystallises  from  alcohol  in  large, 
colourless  plates  melting  at  190°,  and  is  derived  from  ononetin  by 
addition  of  two  acetyl  groups  and  elimination  of  a  molecule  of  water. 
Onospin  acetylated  in  a  similar  manner  gives  rise  to  hepta-acetyl- 
onospin,  O38H40Ol7,  without  any  elimination  of  water. 

MethyJ/or  my  l  ononetin,  prepared  from  formylononetin  by  the  action 
of  sodium  methoxide  and  methyl  iodide  in  sealed  tubes  at  140°, 
crystallises  in  broad,  colourless  plates  melting  at  156°.  The  methoxy- 
determination  by  Zeisel’s  method  yields  results  in  agreement  with  the 
theoretical  value  for  2  methoxy-groups,  whereas  both  formylononetin 
and  ononetin  always  give  values  much  too  low,  presumably  on  account 
of  a  partial  carbonisation.  Methylformylononetin  loses  formic  acid 
when  heated  with  aqueous  potassium  hydroxide,  forming  methyl- 
ononetin,  C19H1805  ;  this  melts  at  95 — 100°  and  is  sparingly  soluble  in 
cold  alkali  hydroxides. 

When  fused  with  potassium  hydroxide,  formylononetin  yields, 
among  other  products,  2  :  4  dihydroxybenzoic  acid  (/3-resorcylic  acid),  as 
well  as  some  unchanged  ononetin.  It  thus  contains  two  hydroxy- 
groups  in  the  meta-position,  and  probably  a  side-chain  linked  to  one 
of  the  neighbouring  carbon  atoms.  E.  F.  A. 

Trimethylbrazilone.  Josef  Heuzig  and  Jacques  Pollak  ( Ber ., 
1903,36,  1220—1222.  Compare  Abstr.,  1902,  i,  483  3  Gilbody  and 
Perkin,  Proc.,  1899,  15,  27,  75  3  1900,  16,  105  ;  Kostanecki  and 
Lampe,  Abstr.,  1902,  i,  481  ;  Kostanecki,  this  vol.,  i,  193  3  Perkin, 
Trans.,  1902,  81,  1048). — The  difference  in  melting  point  observed  by 
the  authors  and  Perkin  in  the  different  specimens  of  trimethyl¬ 
brazilone  is  accounted  for  by  the  fact  that  the  compound  exists  in 
two  modifications,  the  one  melting  at  160 — 162°  and  the  other  at 
181 — 185°.  The  substance  with  the  higher  melting  point  is  trans- 
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formed  into  the  more  fusible  isomeride  when  recrystallised  from 
alcohol  or  acetic  acid.  When  the  compound  melting  at  160 — 162°  is 
rubbed  with  a  fragment  of  the  compound  of  higher  melting  point,  its 
melting  point  is  immediately  raised  to  179—180°.  No  chemical 
difference  in  the  two  compounds  has  been  detected.  J.  J.  S. 

Trihydromethylenefurfuranoxime  and  its  Compound  with 
Hydrogen  Chloride.  Kukt  Scheda  ( Ber .,  1903,  36,  1379 — 1383).— * 
Lipp’s  a-methylenetetrahydrofurfuran  (Abstr.,  1890,  20)  is  shown  to 
be  identical  with  W.  H.  Perkin’s  acetyltrimethylene  (Abstr.,  1884, 
1155  ;  and  Trans.,  1885,  47,  834;  1891,  59,  865).  Both  are  colour¬ 
less  oils  distilling  at  112 — 113°,  and  both  yield  an  oxime  melting  at 
50°.  An  oily  isomeride  is  formed  at  the  same  time,  and  yields  an 
additive  compound  with  hydrogen  chloride  which  melts  at  90° ;  on 
treatment  with  sodium  carbonate  solution,  this  is  transformed  into 
the  crystalline  oxime  melting  at  50°.  The  solid  oxime  reacts  with  an 
ethereal  solution  of  hydrogen  chloride,  yielding  a  product  which  melts 
at  140°  ;  this  is  not  a  simple  additive  compound.  J.  J.  S. 

4-Amino-l -benzoyl-2  methylcoumarone  and  its  Derivatives. 
Franz  Kunckell  and  W.  Kesseler  {Ber.,  1903,  36,  1260 — 1262). — 
k-Acetylamino-\-benzoyl-2-methylcoumarone , 

NHAc-CeH3<^>C-COPh, 

prepared  from  5-acetylamino-2-hydroxyacetophenone  and  w-bromoaceto- 
phenone,  crystallises  from  alcohol  in  yellow  needles  and  melts  at 

178—179°.  The  oxime,  N HAc •  C6H3<“°“>C ■  CPh : NOII,  melts  at 

192°. 

\-Amino-\-benzoyl-%methylcoumarone ,  prepared  by  hydrolysing  the 
acetyl  derivative,  crystallises  from  alcohol  in  golden-yellow  flakes  and 
melts  at  138°;  the  hydrochloride  separates  from  alcohol  in  small,  white 
needles  and  melts  at  245°. 

The  &-acetylamino-l-ip-dimethylbenzoyl-2-methylcoumarone, 

NHAc-06H3<^>C-C0-C8HgMe2, 

prepared  by  condensing  with  ^3-xylyl  chloromethyl  ketone,  crystallises 
from  alcohol  in  small,  white  needles  and  melts  with  decomposition  at 
200—205°.  T.  M.  L. 

Preparation  of  Alkyl  and  Aryl  Derivatives  of  Chloroamino- 
fluoran.  Farbwerke  vorm.  Meister,  Lucius,  and  Bruning  (D.R.-P. 
139727). — When  fluorescein  chloride  or  dichlorofluorescein  chloride  is 
heated  with  the  hydrochlorides  of  fatty  or  aromatic  amines  in  presence 
of  zinc  chloride  to  160 — 170°,  derivatives  of  chloroaminofluoran  are 
formed.  At  a  higher  temperature,  rhodamines  are  produced.  Sufficient 
zinc  oxide  is  added  to  the  mass  to  fix  the  chlorine  set  free. 

Ghlorodiethylaminojiuoran,  from  diethylamine  hydrochloride  and 
fluorescein  chloride,  separates  from  alcohol  in  red  crystals  melting  at 
148°  ;  it  is  insoluble  in  water,  sparingly  soluble  in  hot  strong  hydro¬ 
chloric  acid  to  a  reddish-yellow  solution.  The  alcoholic  solution  is 
colourless,  becoming  red  on  addition  of  acids.  Trichlorodiethylamino- 
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Jluoran,  from  dichlorofluorescein  chloride,  is  a  pale  pink  powder. 
Chloro -methyl-  and  dimethyl-aminofluoran  form  pink  crystals  (from 
alcohol)  and  melt  at  168°  and  218°  respectively.  C.  H.  D. 

A  Reaction  in  which  Symmetrical  Diarylpyrones  [Xanthones] 
are  produced.  Robert  Fosse  ( Gompt .  rend.,  1903, 136,  1006 — 1009). 
—When  orthophosphoric  esters  of  phenols  are  warmed  with  potassium 
carbonate,  diaryl  pyrones  (xanthones)  are  formed.  From  triphenyl  ortho- 

CO 

phosphate,  diphenopyrone  (xanthone),  C4H6<^_qJ!>C6H4,  is  formed. 

4 : 5-Dimethylxanthone  is  obtained  from  tri-o-tolyl  orthophosphate. 
From  tri-tt-naphthyl  orthophosphate,  rfi-a-naphthaxanthone  is  obtained. 

J.  McC. 


General  Reaction  of  Condensation  between  /?-Naphthol, 
Aldehydes,  and  Amines.  IV.  Structure  of  the  Compounds 
obtained  with  Ammonia.  Mario  Betti  (Gazzetta,  1903,  33,  i, 
17 — 26.  Compare  Abstr.,  1901,  i,  81,  611,  and  753). — The  condensation 
taking  place  between  /?-naphthol,  an  aldehyde,  and  an  amine  gives  rise 

C-CHR-XK 

to  a  naphthoxazine  compound  of  the  formula  CsH6<\jj.Q _ CHR 

When  ammonia  is  employed  in  place  of  the  amine,  the  condensation 
yields,  in  addition  to  a  naphthoxazine  derivative,  a  compound  having  an 

a>chr*n:ohr 

open  side-chain  :  CgH6<CJj.Qjj  The  latter  compounds  give, 

with  ferric  chloride  in  the  cold,  intense  red  or  violet  colorations  similar 
to  those  obtained  with  many  derivatives  containing  free  naphtholic 
hydroxyl,  whilst  the  naphthoxazines,  even  when  heated,  give  but  a 
transitory  coloration  ;  further,  they  yield  acetyl  and  benzoyl  deriv¬ 
atives  which  give  no  coloration  with  ferric  chloride,  and  on  hydrolysis 
readily  lose  1  molecule  of  the  aldehyde  forming  the  corresponding 
/Jtnaphtholaldamine. 

From  the  condensation  product  of  /?-naphthol,  benzoylvaleraldehyde, 
and  ammonia,  the  following  three  compounds  were  obtained:  (1) 
2-phenyl-4:-butyl-l  :  d-(3-naphlh\sooxazine, 

A>CH(C.H0)-NH 
n  h  <A  I  v  4  9/  , 

^snGX>0 - CHPh’ 

which  crystallises  from  alcohol  in  mammillary  aggregates  of  silky, 
white  needles  melting  at  128°.  (2)  i-l}henyl-2-butyl-l:3-/3naphth- 

C-CHPh-NH 

iso oxazine,  CgHg-^jj.Q _ CH’C  H  ’  sePara^ng  from  alcohol  in 

white  needles  melting  at  137°.  Both  these  compounds  remain  un¬ 
decomposed  when  boiled  with  dilute  hydrochloric  acid,  and  they  only 
give  a  temporary  coloration  when  heated  with  ferric  chloride.  (3) 

C*CH(C4H9)*N:CHPh 

(d-Naphlholamylbenzylideneamine,  C8Hg\q.()jj  ,  which 

crystallises  from  alcohol  in  yellow  needles  melting  at  154°;  it  is 
readily  decomposed  by  boiling  with  dilute  hydrochloric  acid,  yielding 
benzaldehyde  and  /?-naphtholamylamine  hydrochloride  its  benzene 
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solution  gives  an  intense  reddish-violet  coloration  with  ferric  chloride 
in  the  cold. 

The  condensation  product  of  /3-naphthol,  benzaldehyde,  and  ammo¬ 
nia  forms  a  benzoyl  derivative,  C31H2302N,  which  crystallises  from 
alcohol  in  white  needles  melting  at  224 — 225°. 

The  interaction  of  ethyl  iodide  and  /3-naphtholbenzylidenebenzyl- 
amine  yields  different  products  according  to  the  conditions  employed, 
in  one  case,  /3-naphtholbenzylamine  hydriodide  being  formed,  and  in 
another,  benzylidenedinaphthyl  oxide.  T.  H.  P. 


/3-Napbthoxazines  and  Allied  Compounds  containing  Mixed 
Aldehydic  and  Ketonic  Radicles.  Mario  Betti  [with  Virgilio 
Foa]  ( Gazzetta ,  1903,  33,  i,  27 — 35). — Both  aliphatic  and  aromatic 
aldehydes  condense  readily  with  /3-naphtholbenzylamine,  the  former 
yielding  naphthoxazine  derivatives  and  the  latter  hydroxy-compounds 
having  an  open  side-chain  (see  preceding  abstract),  as  also  do  furfur- 
aldehyde  and  aliphatic  ketones.  All  attempts  to  prepare  naphth¬ 
oxazine  derivatives  from  aromatic  aldehydes  have  been  unsuccessful. 

The  action  of  formaldehyde  on  /3-naphtholbenzylamine  yields  (1)  a 
small  quantity  of  a  substance  melting  at  about  210°,  and  (2)  a  com¬ 
pound,  C20H19O2N,  which  crystallises  from  a  mixture  of  light  petroleum 
and  benzene  in  rectangular  plates  melting  at  103°  ;  it  is  soluble  in 
ether,  ethyl  acetate,  or  acetone,  and  on  heating  with  ferric  chloride, 
its  benzene  solution  gives  a  reddish-violet  coloration,  which  disappears 
on  cooling.  When  its  solution  in  alcohol,  benzene,  ethyl  acetate,  &c.,  is 
boiled,  it  is  transformed  into  fB-naphthoxazinebenzylidenemethyleneamine 


(4 -phenyl-l  :  3  /3 -n aph Ihisooxazine),  C8H6<[ 


C-CHPh-NH 


c-o- 


■CH, 


,  which  crys¬ 


tallises  from  ethyl  acetate  as  a  powder  melting  at  214°,  and  is  soluble 
in  benzene;  it  is  not  changed  by  boiling  with  dilute  hydrochloric 
acid.  Its  2 -acetyl  derivative  separates  from  light  petroleum  as  a 
faintly  yellow,  crystalline  powder  melting  at  142°. 

Furf  uraldehyde  and  /3-naphtholbenzylamine  yield  fi-naphtholbenzyl- 
furylideneamine,  OH,C10HG,CHPk*N!CH*C4H3O,  which  crystallises 
from  alcohol  in  brownish-yellow  aggregates  melting  at  115 — 116°; 
its  benzene  solution  gives  an  intense,  violet  coloration  with  ferric 
chloride  in  the  cold,  and  when  boiled  with  dilute  hydrochloric  acid  it 
yields  furfuraldehyde  and  /3-naphtholbenzylamine  hydrochloride. 

Salicylaldehyde  and  /3-naphtholbenzylamine  react  together,  yielding 
/3-naphtholbenzylsalicylideneamine,  OH*O10H6,OHPh*NIOH,C6H4’OH, 
which  is  deposited  from  alcohol  iu  minute,  yellow  crystals  melt¬ 
ing  at  174°;  when  boiled  with  dilute  hydrochloric  acid,  it  gives 
salicylaldehyde  and  /3-naphtholbenzylamine  hydrochloride,  and  its 
benzene  solution  forms  a  violet  coloration  with  fenic  chloride  in  the 
cold. 

/3  -Naphtholbenzylcinnamylideneamine, 


OH-C10HG-CHPh-N:OH-OH:CHPh, 
prepared  from  cinnamaldehyde  and  /3  naphtholbenzylamine,  melts  at 
174°  and  is  soluble  in  benzene,  alcohol,  or  ethyl  acetate  ;  with  hydro¬ 
chloric  acid,  it  yields  cinnamaldehyde,  and  its  benzene  solution  gives  a 
reddish-brown  coloration  with  ferric  chloride  in  the  cold. 
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j3-Afaphtholbenzylisopropylideneamine,  OH‘C10H6*CHPh*N!CMe2,  ob¬ 
tained  by  the  interaction  of  acetone  and  jS-naphtholbenzylamine, 
melts  at  124°  and  is  soluble  in  alcohol  or  benzene;  in  the  latter,  it 
yields  an  intense,  violet  coloration  with  ferric  chloride  in  the  cold  ; 
when  boiled  with  20  per  cent,  potassium  hydroxide  solution,  it  gives 
off  acetone  and  ammonia. 

Ethyl  fi-naphtholbenzylammeisop'opylidenecarboxylate, 
OH-C10H6-CHPh*N:CMe-CH2-CO2Et, 
prepared  from  ethyl  acetoacetate  and  /3-naphtholbenzylamine,  separates 
from  alcohol  in  white  needles  melting  at  165°  ;  it  is  decomposed  by 
boiling  with  either  dilute  hydrochloric  acid  or  20  per  cent,  potass¬ 
ium  hydroxide  solution,  and  its  benzene  solution  gives  an  intense, 
violet  coloration  with  ferric  chloride  in  the  cold.  T.  H.  P. 

Alkaloids  of  Adlumia  Cirrhosa.  Julius  0.  Schlotterbeck  and 
H.  C.  Watkins  ( Pharm .  Arch.,  1903,  6,  17 — 22.  Compare  Abstr., 
1900,  ii,  746). — In  the  investigation  of  Adlumia  cirrhosa,  described  in 
this  paper,  the  entire  plant  was  employed.  Protopine,  /3-homocheli- 
donine,  adlumine,  adlumidine,  and  another  alkaloid  which  is  present  in 
small  quantity  and  melts  at  176 — 177°,  were  isolated,  together  with 
tartaric  and  citric  acids.  The  colour  reactions  of  each  alkaloid  are 
described. 

Adlumine,  0H,C37H3409N(0Me)2,  melts  at  188°,  forms  large,  colour¬ 
less,  orthorhombic  crystals,  and  has  [a]D  +  39 '88°  ;  its  aurichloride  was 
prepared. 

Adlumidine,  C30H29O9N,  crystallises  in  small,  square  plates  and 
melts  at  234°.  E.  G. 

Preparation  of  Atropinium  Alkyl  Nitrates.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.B..-P.  137622  and  138443). — The  atro¬ 
pinium  alkyl  nitrates  may  be  prepared  by  the  action  of  the  nitrates 
of  the  heavy  metals  upon  atropinium  alkyl  haloids  or  sulphates, 
by  the  action  of  nitric  acid  on  the  free  bases,  or  by  heating  an 
alcoholic  solution  of  atropine  with  alkyl  nitrates  under  pressure. 

Atropinium  methyl  nitrate  forms  white  crystals,  dissolving  readily  in 
water  and  alcohol,  but  sparingly  soluble  in  ether,  acetone,  and  chloro¬ 
form ;  it  melts  at  163°  after  drying  at  lOO3.  Atropinium  ethyl  nitrate 
isi  similar,  and  melts  at  116 — 118°.  These  compounds  possess  the 
therapeutic  qualities  of  atropine  without  its  dangerous  effects. 

C.  H.  D. 

Acyl  Derivatives  of  Aminocaffeine.  Farbwerke  vorm. 
Meister,  Lucius,  &  Pruning  (D.R.-P.  139960). — Aminocaffeine 
readily  forms  acyl  derivatives,  which  strongly  resemble  theobromine 
in  their  diuretic  properties.  Acetylaminocaffeine,  from  aminocaffeine 
and  acetic  anhydride  in  glacial  acetic  acid,  melts  at  270°  and  dissolves  in 
hot  water,  alcohol,  or  cold  dilute  alkali  hydroxides.  When  excess  of 
acetic  anhydride  is  employed,  the  product  is  diacetylaminocaffeine, 
crystallising  from  alcohol  and  melting  at  145°.  The  propionyl,  di- 
propionyl ,  and  chloroacetyl  derivatives  melt  at  220°,  140°,  and  208° 
respectively,  and  closely  resemble  the  acetyl  derivative.  C.  H.  D. 
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Salicylyl  Derivatives  of  the  Cinchona  Alkaloids.  Farbkn- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  137207). — When  the 
cinchona  alkaloids  are  dissolved  in  chloroform  and  heated  with 
salicylide  or  polysalicylide  in  an  autoclave  at  150°,  the  salicylic  esters 
are  formed. 

Salicylyl  chloride  reacts  similarly  at  a  lower  temperature.  The 
solution  is  shaken  with  acetic  acid  to  remove  any  free  alkaloid,  and  then 
with  dilute  mineral  acid  to  extract  the  ester,  which  is  then  precipi¬ 
tated  by  means  of  alkali  carbonate,  and  dissolved  in  ether.  Salicyl- 
quinine  melts  at  140°  (Abstr.,  1902,  i,  486).  Salicylcinclionidine  is  a 
white,  sandy  powder  melting  at  65 — 70°.  C.  H.  D. 

Preparation  of  Acetylquinine.  Chemische  Fabrik  von  Hey- 
den,  Aktien-Gesellschaft  (D.R.-P.  134370). — Hesse’s  acetylquinine 
(compare  Abstr.,  1880,  615),  melting  at  108°,  has  an  intensely  bitter 
taste.  This  is  due  to  partial  hydrolysis,  caused  by  the  use  of  water  or 
alcohol  during  the  preparation.  If  the  preparation  is  carried  out  in 
the  absence  of  these  solvents,  or  if  the  crude  product  is  recry  staliised 
from  light  petroleum  or  some  other  solvent  free  from  alcohol  and 
water,  acetylquinine  is  obtained  in  colourless  crystals,  melting  at 
116 — 117°,  without  taste  at  first,  but  becoming  slightly  bitter  on  the 
tongue  owing  to  partial  hydrolysis.  C.  H.  D. 

Symmetrical  Carbonic  Esters  of  the  Cinchona  Alkaloids. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  134307  and 
134308). — By  the  action  of  aryl  carbonates  on  cinchona  alkaloids, 
mixed  carbonates  have  been  prepared  (compare  Abstr.,  1901,  i,  738). 
If  2  mols.  of  the  alkaloid  be  caused  to  react  with  1  mol.  of  the 
aryl  carbonate  at  120 — 130°  or  at  higher  temperatures,  the  product 
is  the  symmetrical  ester.  Thus,  dry  quinine  and  phenyl  carbonate  yield 
diquinine  carbonate ,  CO(C,,0H23O2N2)2,  melting  at  185 '5°.  In  place  of 
phenyl  carbonate,  the  carbonates  derived  from  guaiacol  or  thymol  may 
be  employed.  C.  H.  D. 

Action  of  Bromine  on  the  Isomeric  Cinchonine  Bases.  R. 
Zwerger  ( Monatsh .,  1903,  24,  119 — 131). —When  brominated  in 
carbon  tetrachloride  solution,  a-fsocinchonine  yields  a  yellow  substance, 
a-iso cinchonine  perbromide,  C19H22ON2Br2 ;  in  other  solvents,  where 
secondary  action  with  the  solvent  is  possible,  cinchonine  hydrobromide 
is  always  the  only  product  of  bromination.  Similarly,  /3-isocinchonine 
perbromide  and  orange-yellow  prisms  of  alio  cinchonine  perbromide  are 
formed  from  the  respective  alkaloids  in  carbon  tetrachloride  solution, 
whereas  from  a  mixture  of  chloroform  and  alcohol,  trihydrobromo- 
cinchonine  is  obtained  in  colourless  prisms  melting  at  242 — 243° 

The  index  of  refraction  of  molecular  solutions  of  the  acid  hydro¬ 
chlorides  of  the  four  isomeric  cinchonine  bases  is  found  to  be  practically 
the  same  (nD  1*3777 — 1*3785).  E.  F.  A. 

Piperylhydrazine.  Felix  B.  Ahrens  and  Sollmann  ( Ghem .  Genlr., 
1903,  i,  1034;  from  Ghem.  Zeit.,  2,  414.  Compare  Abstr.,  1898, 
i,  686). — By  the  electrolytic  reduction  of  solutions  of  nitroso-3-methyl- 
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piperidine  and  nitroso-4-methylpiperidine  in  50 — 60  per  cent,  solutions 
of  sulphuric  acid,  3-pi pecolyl hydrazine  and  4-pipecolylhydrazine  have 
been  obtained  respectively;  the  latter  boils  at  160 — 165°.  Under 
similar  conditions,  nitroso-2  :  6-dimethylpiperidine  yields  2  :  6-dimethyl- 
piperylhydrazine,  boiling  at  170 — 175°,  and  nitrosoaldehydocopellidine 
and  nitroso-s-trimethylpiperidine  form  the  corresponding  hydrazines, 
which  boil  at  180 — 185°.  All  the  above  hydrazines  emit  strong  and 
stupefying  odours,  and  form  dense  fumes  with  hydrogen  chloride. 

E.  W.  W. 

Constitution  of  a-Pyridone.  Hugo  Kauffmann  ( Ber .,  1903,  36, 
1062 — 1063). — In  order  to  decide  whether  a-pyridone  is  represented  by 
'PTT  •  ffV 

the  formula  CH<^Q^.Qjj^>NMe,  or,  as  Fischer  (Abstr.,  1898,  i,  382  ; 

1899,  i,  633,  635)  maintains,  by  the  formula  M  ’  I  ^>0,  in 

whjch  the  nitrogen  is  quinquevalent,  the  behaviour  of  its  vapour  under 
the  influence  of  the  Tesla-current  has  been  investigated.  The  vapour 
became  luminescent,  with  a  blue'colour,  and  behaves,  therefore,  in  the 
same  manner  as  pyridine  and  its  alkyl  derivatives.  Pyridone  is  there¬ 
fore  represented  by  the  second  formula.  K.  J.  P.  O. 


Researches  in  the  Pyridine  Series.  III.  Willy  Marckwald 
and  K.  Rudzik  ( Ber .,  1903,  36,  1111— 1120).— Marckwald  has  shown 
(Abstr.,  1899,  i,  72)  that  a-  and  y-chloropyridines  interact  with 
hydrazine  hydrate  to  form  pyridylhydrazines.  It  has  further  been 
noted  by  Marckwald  and  Meyer  (Abstr.,  1900,  i,  519)  that  triazole 
and  tetrazole  derivatives  may  be  obtained  from  a-quinolylhydrazine, 
where  the  latter  acts  in  its  tautomeric  form. 

6-Hydrazinonieotinic  acid  behaves  in  an  analogous  fashion  in  the 

tautomeric  form  NH2-N:C<^^>C-C0.2H. 

When  6-cbloronicotinic  acid  is  heated  at  120 — 125°  with  50  per 
cent,  aqueous  solution  of  hydrazine  hydrate,  the  main  product  is 

the  hydrazide ,  NHn,NH*C^?^*0^^C,CO/NH,NH2,  melting  at 

217 — 218°.  It  forms  white  crystals  containing  1H20,  is  a  strong 
reducing  agent,  and  is  a  di-acid  base.  Its  picrnte  melts  and  decomposes 
at  192 — 193°.  It  forms  a  yellow,  crystalline  dibenzylidenehydrazone 
melting  at  about  the  dicinna'  uylid mehydrazone  melts  at  265°. 

With  phenylthiocarbimide,  it  yie’ds  a  yellow  dithiosemiccirbazide  melting 
at  170—171°. 

6 -Hydrazinonicotinic  acid ,  NH2-NH-C<^^>C-C02H,  ob¬ 

tained  from  the  mother  liquor  from  which  the  hydrazide  had  been 
crystallised,  forms  white  crystals  melting  at  283°.  It  reduces 
ammoniacal  silver  solution  and  forms  salts  with  bases  and  acids.  Its 
sulphate  is  sparingly  soluble  in  water. 

The  acid  can  also  be  easily  prepared  by  boiling  its  hydrazide  with 
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aqueous  hydrogen  chloride.  Hydroxynicotinic  acid  is  formed  when  the 
hydrazide,  or  the  acid  itself,  is  heated  at  150°  with  hydrogen  chloride. 
The  hydrazinonicotinic  acid  forms,  with  benzaldehyde,  a  benzylidene- 
hydrazone,  which  melts  and  decomposes  at  281°  ;  the  cinnamylidenehydr- 
cizone  melts  at  263—264°.  By  the  action  of  potass1  am  cyanate  on  its 
hydrochloride,  pyridyl semicnrbazidecarboxyli c  acid, 

nh2-co*nh*nh-o6nhs*co.2h, 

is  obtained.  It  forms  white  crystals  melting  at  277 — 278°,  and  reduces 
ammoniacal  silver  solution. 


CFTCH'C  — 

Phenotriazolecarboxi/lic  acid,  _  .  l  ___  l  „  rT^>N,  prepared  by 
J  COgH’C^CH-N-CH5^  r  r  17 

heating  6-hydrazinonicotinic  acid  with  formic  acid,  forms  white  crystals 
and  gives  salts  with  bases  but  not  with  acids.  When  oxidised  by  alkaline 
permanganate,  it  is  converted  into  triazole. 

T17  ,  ,  _ .  . _  ch:ch-c:ip  T 

Phenotetrazolecar  boxy  lie  acid,  ^  ^ ^  ,  prepared  from 

the  hydrochloride  of  6-hydrazinonicotinic  acid  and  potassium  nitrite, 
crystallises  in  slender,  white  needles.  It  can  be  oxidised  to  tetrazole. 
Its  azide  forms  beautiful  crystals  melting  at  103  — 104°;  it  is  com¬ 
paratively  stable,  and  can  be  crystallised  from  hot  alcohol. 

The  hydrochloride,  sulphate,  and  picrafe  of  2  :  Q-di  methyl pyridyl- 

i-hydrazine,  are  described.  With  benz¬ 


aldehyde,  the  base  forms  a  benzyl idenehy dr azone,  which  melts  and 
decomposes  at  220—224°.  The  sernicarbazide  melts  and  decomposes 
at  268 — 269°.  The  phenylthio sernicarbazide  separates  in  white  crystals 
melting  at  199°. 

2 :  Q-Dimethylpyridyl-i-phenylhydrazine,  NHPh’NH’C^HgN,  pre¬ 
pared  from  4-chloro-2  : 6-lutidine  and  phenylhydrazine,  forms  white 
crystal',  and  melts  indefinitely  at  172 — 180°;  its  hydrochloride  melts 
at  262°,  and  is  remarkably  stable  towards  reducing  agents  ;  when  boiled 
with  hydriodic  acid  and  red  phosphorus  for  three  hours,  the  base  can 
be  reduced  to  aniline  and  aminolutidine.  Tts  constitution  was  further 
proved  by  its  conversion  into  its  azo-derivative,  PhNIN'C7HgN,  which 
separates  from  light  petroleum  in  deep  red  crystalsmelting  at  62 — 63°, 
and  can  be  reconverted  into  the  hydrazo-compound  by  reducing 
agents.  The  platinichloride,  picrate,  and  dichromate  of  the  azo¬ 
compound  are  described.  A.  McK. 


Lutidines  from  Coal  Tar.  Felix  B.  Ahrens  and  Gorkow 
( Chem .  Centr.,  1903,  i,  1034;  from  Chem.  Zeitschr.,  2,  414). — 3  : 5-Di- 
methylpyridine  and  2  :  5-dimethylpyridine  have  been  isolated  from 
English  coal  tar.  The  latter  melts  at  159  — 160°  (corr.),  and  forms 
the  following  crystalline  salts  :  C7H9N,HCl,6HgCl2 ;  C7H9N,HAuC14  ; 
(C7H9N)2,H2PtClg,2H20 ;  C7H9N,C0K2(NO2yOH. 

2  :  5-Dimethylpiperidine,  prepared  by  reducing  2  :  5-dimethylpyridine, 
boils  at  138 — 140°;  the  following  salts  were  prepared  :  C-H15N,  HC1 
C7H15N,HBr  ;  C7H15N,HI ;  (C7Hir>N)2,H2PtCl6  ;  C7H15N,HAuC14. 

E.  W.  W. 
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[Methylated  Indoles  and  their  Sulphonic  Acids.]  Farben- 
fabriken  yorm.  Friedr.  Bayer  &  Co.  (D.B.-P.  137117). — The 
methylindolesulphonic  acids  previously  described  have  the  sulpho-group 
in  the  pyrrole  ring  (compare  Abstr.,  1895,  i,  145).  By  the  use  of 
fuming  sulphuric  acid  below  60°,  sulphonation  in  the  benzene  riDg 
may  be  carried  out.  The  acids  condense  with  ketones  of  the  type  of 
^>-diaminobenzophenone  and  auramines  to  form  colouring  matters. 
They  also  combine  with  diazo-compounds,  even  in  presence  of  a  large 
excess  of  acid. 

The  acids  are  separated  by  means  of  their  soluble  crystalline 
barium  salts. 

The  preparation  of  2:5:  4:-dimethyl-l-etkylindole  (colourless  crystals 
melting  at  470°)  from  acetone  and  as-js-tolylethylhydrazine,  and  of 
1  :  2  :  5-trimethylindole  (colourless  leaflets  melting  at  56 — 57°)  from 
methyl-£>-tolylhydrazine,  is  also  described.  C.  H.  D. 

Ammonium  Compounds.  Action  of  Alkalis  on  Quinoline- 
methiodides.  Herman  Decker  ( Ber .,  1903,  361,  205 — 1215). — 
Further  analyses  of  3-bromo-5-nitro-2-hydroxy-l-methyl-l  :  2-dihydro- 
quinoline  (Abstr.,  1892,  880)  prove  that  it  is  not  an  anhydro- 
dimolecular  compound  (La  Coste,  Abstr.,  1882,  980),  but  that  it  has  the 
composition  C10H9O3lSr2Br. 

S-Chloro-S-nitro-^-hydroxy-l-methyl-l  :  2-dihydroquinoline,  obtained  in 
a  similar  manner,  crystallises  in  yellow,  glistening  needles,  darkens  at 
110°,  and  melts  and  decomposes  at  120 — 130°.  With  alcohols,  it 
yields  a  series  of  ethers,  and,  when  oxidised,  a  quinolone.  The  hydroxy- 
dihydro-compounds  can  undergo  decomposition  according  to  the 
equation  2C9NH7Me-OH  =  C9NH6MeO  +  C0NHsMe  +  H20,  and 
La  Coste’s  analytical  numbers  probably  refer  to  the  mixture  thus 
obtained. 

The  precipitates  described  by  Hantzsch  and  Kalb  (Abstr.,  1900,  i, 
113)  are  not  crystalline,  but  brittle  resins.  Although,  on  analysis, 
they  yield  figures  which  agree  with  the  anhydro-formula,  they  have 
been  proved  to  consist  of  a  mixture  of  quinolone  and  dihydroquinoline 
derivatives. 

Ordinary  ether,  which  contains  peroxides,  readily  oxidises  the  bases 
to  quinolones.  When  a  mixture  of  quinoline  methiodide  and  alkali 
is  extracted  with  ordinary  ether,  the  whole  of  the  carbon  compound 
is  extracted  by  the  ether  in  the  form  of  a  quinolone  in  less  than  10 
minutes,  and  the  titre  of  the  aqueous  solution  is  altered.  When  pure 
ether  is  employed,  nothing  is  extracted,  and  the  titre  of  the  aqueous 
solution  remains  the  same.  It  thus  appears  certain  that  both  the 
carbinol  and  the  ammonium  base  can  undergo  oxidation. 

[With  O.  Eliasberg.] — When  dihydromethylquinoline  is  mixed  with 
Nj 2  sodium  hydroxide  (4  mols.)  and  distilled  in  steam,  the  complete 
operation  being  performed  in  the  absence  of  air,  the  distillate  yields 
with  picric  acid  the  insoluble  methylquinolinium  picrate  melting  at  164°. 

When  quinoline  methiodide  is  boiled  with  alkali,  it  yields  the  follow¬ 
ing  among  other  products  :  salts  of  methylquinolinium,  methyldihydro- 
quinoline,  methylquinolone,  which  are  soluble  in  acids,  and  may  be 
extracted  by  the  aid  of  hydrochloric  acid,  and,  in  addition,  oily  frac- 
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tions  consisting  of  quinoline  and  alkylquinolones,  probably  produced 
by  the  oxidation  of  alkylated  1  : 2-hydroquinoline  during  oxidation. 

J.  J.  S. 


Asymmetric  Quaternary  Ammonium  Salts  of  the  Tetra- 
hydrotsoquinoline  Series.  Edgar  Wedekind  and  Robert 
Oechslen  {Ber.,  1903,  36,  1158 — 1163.  Compare  Abstr.,  1902,  i, 
118). — From  2-benzyltetrahyJroisoquinoline  and  ethyl  iodoacetate, 
the  same  ethyl  benzyltetrahydroisoquinolinium-2-acetate  iodide, 

pix  _ PTX 

6,H4-CH/>NI(CH*Ph)'CHll‘CO«Et’ 
is  obtained  as  from  ethyltetrahydroisoquinoline-2-acetate  and  benzyl 
iodide;  it  crystallises  from  acetone,  melts  at  149°,  and  decomposes  at 
154—155°. 

Ethyl  2-phcnacyltetrahydroisoquinolinium-2-acetate  bromide , 

p  tx 

4H4-CH'>NBr(CH2Bz)‘CH2-00lBt’ 
can  be  prepared  only  in  one  way,  namely,  from  phenacyl  bromide  and 
ethyl  2-tetrahydrm‘soquinolineacetate ;  it  forms  colourless,  microscopic 
crystals  and  decomposes  at  89 — 90°.  The  interaction  of  ethyl  bromo- 
acetate  with  2-phenacyltetrahydroisoquinoline  fails  to  give  a  definite 
product. 

CH  —  CH 

Ethyl  tetrahydroisoquinoline-2-acetate,  •  ®  r(TT2^>N*CH2,C02Et,  ob- 

C6H4,Cx12 

tained  by  mixing  tetrahydrowoquinoline  and  ethyl  chloroacetate, 
boils  at  184 — 185°  under  16  mm.  pressure. 

2-Phenacyltetrahydro\$oquinoline,  C9NHl0*CH2*COPh,  prepared  from 
w-bromoacetophenone  and  tetrahydroisoquinoline,  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  100' — 101°. 

The  oxalate,  C9NH10-C7H7,H2C2O4,  of  2-benzyltetrahydroisoquinoline 
crystallises  from  a  mixture  of  alcohol  and  ether  in  colourless  needles 
and  melts  at  198°.  W.  A.  D. 


Diacid  Asymmetric  Ammonium  Bases  and  a  New  Isomer¬ 
ism  of  Nitrogen.  Edgar  Wedekind  [with  Robert  Oechslen]  {Ber., 
1903,  30,  1163 — 1169.  Compare  Abstr.,  1902,  i,  643). — It  has 
already  been  shown  that  ethyl  2-ethylenebistetrahydroisoquinolinium- 

2-acetate  iodide,  C2H4  ’N^CH^COgEtJ^Qjj  [not  1-acet- 

ate  as  stated  in  the  former  abstract],  obtained  by  warming  together 
ethyl  iodide  and  ethyl  tetrahydroisoquinoIine-2-acetate  (preceding 
abstract),  completely  differs  from  the  compound  prepared  by  the  inter¬ 
action  of  ethyleneditetrahydroisoquinoline  {infra)  with  ethyl  iodo¬ 
acetate.  Neither  of  the  forms  is  convertible  into  the  other. 

A  corresponding  pair  of  isomerides  is  obtained  by  the  interaction  of 
ethylene  iodide  with  2-methyltetrahydroquinoline  (kairoline),  and  by 
the  combination  of  methyl  iodide  with  ethyleneditetrahydroquinoline. 
The  isomerism  is  probably  due  to  the  presence  of  two  asymmetric  nitro- 
VOL.  LXXXIV.  i.  pp 
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gen  atoms,  and  is  thus  similar  to  that  which  exists  between  racemic 
and  mesotartaric  acids. 


ch2-ch2 


CEL-CLH 


9 

J  2 


obtained 


Ethyleneditetrahydroisoquinoline,  C2H4 

by  the  interaction  of  ethylene  bromide  with  tetrahydroisoquinoline, 
crystallises  from  light  petroleum  in  rhombohedra  and  melts  at 
95—96°.  W.  A.  D. 


Ammonium  Compounds.  Herman  Decker  and  H.  Engler 
( Ber .,  1903,  30,  1169 — 1177). — From  a  consideration  of  their  pro¬ 
perties,  the  authors  consider  that  1-methylquinolone  and  the  anhydr¬ 
ide  of  6-hydroxy-l-methylquinolinium  hydroxide  (Claus  and  Howitz, 
Abstr.,  1891,  1252  ;  1898,  274)  belong  to  two  different  classes;  the 


former  is 


CH=CH 

probably 


and  the  latter  a  bimolecular 


anhydride,  CsH6<™eM°>C9H„. 

h-Amino-Y-methyl-Z-quinolone,  C10H10ON2,  obtained  by  reducing 
6-nitro-l-methyl-2-quinolone  with  alcoholic  ammonium  sulphide,  separ¬ 
ates  from  benzene  in  yellow  crystals,  melts  at  165°,  and  gives  a  hydro¬ 
chloride  crystallising  in  needles  and  melting  at  277° ;  the  acetyl  deriv¬ 
ative  is  obtained  from  water  or  alcohol  in  silky  crystals  and  melts  at 
278—281°. 

Q-Ethoxy-l-methyl-2-quinolone  ( quinphenelolmethylquinolone ),  obtained 
by  the  action  of  alkaline  potassium  forricyanide  on  the  corresponding 
methiodide,  crystallises  from  a  mixture  of  benzene  and  light  petroleum 
in  colourless,  triclinic  plates  [a  :  b  :  c—  3‘09096  : 1  :  1 ‘42005  ;  a  = 
108°34',  /3  =  74°6',  y  =  89°40']  and  melts  at  116°;  the  hydrochloride 
crystallises  in  colourless  needles  and  melts  and  decomposes  at  150°. 
It  is  easily  reduced  by  hydriodic  acid  to  6-hydroxy-l-methyl-2-quin- 
olone  (Howitz  and  Barlocher,  this  vol.,  i,  279),  which  always  crystal¬ 
lises  with  1H20  and  melts  at  228°. 

6 -Quinanisolethiodide  [Q-methoxyquinoline  ethiodide )  crystallises  from 
water  in  yellow  plates  with  1H20  and  melts,  when  anhydrous,  at 
179°.  By  alkaline  potassium  ferricyanide,  it  is  converted  into 
8-methoxy-Y -ethyl-2-quinolone,  a  yellow  oil  which  cannot  be  made  to 
crystallise;  the  hydrochloride  melts  at  165°,  and  the  platinichloride 
decomposes  at  180°. 

8-Hydroxy -l-methyl-2-quinolone,  obtained  by  the  action  of  hydriodic 
acid  on  8  methoxy-1 -methyl-2  quinolone  (Fischer,  this  vol.,  i,  52), 
crystallises  from  water,  sublimes  in  snow-white  leaflets  and  melts 
at  286°.  &-Hydroxy-\-elhyl-2-quinolone,  prepared  similarly,  melts  at 
202-203°.  W.  A.  D. 


Asymmetric  Alkylated  Diaminoacridine  Dyes.  Farben- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  133709). — Asymmetric 
di-  or  tri-alkylated  tetraminodiphenylmethane  bases  are  prepared  by 
the  condensation  of  1  mol.  of  formaldehyde  with  1  mol.  of  an  as- 
dialkylated  m-diamine  and  1  mol.  of  an  m-diamine  or  monoalkyl-m- 
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diamine.  They  are  colourless,  crystalline  substances,  insoluble  in 
water  but  soluble  in  toluene,  chloroform,  alcohol,  or  dilute  acids. 

Dimethyltetraminodiphenylmethane  crystallises  from  toluene, 
NMe2'C6H3(NH2)*CH2*C6H3(NH2)2, 
and  melts  at  188 — 190c.  Dimethyltetraminophenyl-o-tolylmethane, 

NMe2*C6H3(NH2)-CH2*C6H2Me*(NH2)g,  crystallises  from  chloroform 
in  leaflets  melting  at  177°.  Trimethyltetraminodiphenylmethane, 
NMe2-C6H3(NH2)*Cfl2-CflH3(NH2)-NHMe,  and  trimethyitetramino- 
phenyl-o-tolylmethane,  NMe2*  C6H3(NH2)*CH2*  C6H2Me(NH2)’NHMe, 
crystallise  from  toluene  and  melt  respectively  at  95°  and  155°.  Diethyl- 
tetraminophenyl  o  tolylmethane,  NEt2*C6H3(NH2)’CH  2-C6H2Me(NH2)2, 
granular  crystals  from  alcohol,  melts  at  122°. 

On  heating  with  water,  especially  with  addition  of  acids  or  of  zinc 
chloride,  ammonia  is  eliminated  and  the  corresponding  acridine  leuco- 
bases  are  formed.  These  are  readily  oxidised  to  the  dyes  by  atmo¬ 
spheric  oxygen  or  ferric  chloride.  The  products  are  all  soluble  in  water 
with  an  orange-yellow  colour.  Their  solutions  in  dilute  alcohol  show 
a  fine  green  fluorescence.  C.  H.  D. 

Acridine  Syntheses  from  Aldehydes  and  Aromatic  Bases. 
Fritz  Ullmann  (Per.,  1903,  36,  1017 — 1027.  Compare  Haase,  this 
vol.,  i,  366) — [With  M.  Waitz], — Aromatic  bases  having  an  alkyl 
group  in  the  para-position  relative  to  the  amino-group  form,  with  alde¬ 
hydes,  methylene  derivatives,  Cf)H4Me*NICH2,  which,  on  heating  with 
excess  of  the  base  or  its  hydrochloride,  yield  an  o-diaminodiphenyl- 
methane  derivative,  CH2(C6H3Me*NH2)2  ]  the  latter  loses  ammonia 

CH  v 

forming  2  :  7-dimethylhydroacridine,  C6H3Me<C^j^.^C!6HgMe,  and  is 

then  oxidised  to  an  acridine  derivative.  Thus,  2  :  7-dimethylacridine, 
C  H 

C6H3Me<^_J>CcH3Me,  is  formed  from  formaldehyde  andp-toluidine  ; 

this  substance,  which  can  also  be  prepared  by  oxidising  the  correspond¬ 
ing  hydroacridine  with  ferric  chloride,  melts  at  171°  (corr.) ;  the  alcoholic 
solution  has  a  blue  fluorescence ;  the  nitrate  crystallises  in  yellow 
needles  and  the  platinichloride  forms  an  insoluble,  crystalline  powder, 
and  the  dichromate  a  dark  yellow,  crystalline  powder.  2  :7 -Dimethyl- 
hydroacridine  which  is  formed  together  with  methylacridine,  crystal¬ 
lises  in  needles  melting  at  218 — 220°. 

[With  N.  Weintraub.] — c3- Phenyl -2  :  7-dimethylacridine, 

C  Pli 

0«H„Me<^_>C6H3Me, 

is  produced  together  with  dimethylphenylhydroacridine  as  the  result 
of  a  series  of  changes  similar  to  those  just  described,  when  benzaldehyde 
is  heated  with  a  mixture  of  toluidine  and  toluidine  hydrochloride ;  it 
crystallises  in  pale  yellow  needles  melting  at  172°  (compare  Meyer, 
Abstr.,  1899,  i,  945).  The  dichromate  forms  orange-yellow,  insoluble 
crystals. 

2 -Phenyl-2  :  7-dimethylhydroacridine  forms  colourless  needles,  has  no 
basic  properties,  and  reduces  silver  nitrate. 

9- Phenyl-2  :  4  :  5  :  7 -tetramethylacridine  is  prepared  from  wi-xylidine 

jp  p  2 
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and  benzaldehyde,  crystallises  in  pale  yellow  needles  melting  at  152°, 
and  has  a  green  fluorescence  in  acetic  acid  solution. 

p-Nitrobenzylidene-p-toluidine ,  prepared  by  mixing  ^-nitrobenzalde- 
hyde  and  ^>toluidine  in  concentrated  alcoholic  solution,  crystallises  in 
yellow  leaflets  melting  at  124‘5°,  and  is  identical  with  Bischler’s  /?-nitro- 
phenyldiamino-jo-tolylmethane  (Abstr.,  1889,  132),  which  can  therefore 
no  longer  be  regarded  as  a  triphenylmethane  derivative.  When 
heated  with  jtJ-toluidine  hydrochloride,  A!-nitro-2"  :  2" '-diamino-5"  :  5'"- 
dimethyltriphenylmethane  is  obtained  as  pale  yellow  needles  melting 
at  172°,  and  is  identical  with  Bischler’s  a-/>-nitrophenyldiaminotolyl- 
methane. 

^-p-Nitrophenyl-2 :  7 -dimethylacridine, 


0,H,Me<g(0tH«‘NO»)>0.H,Me, 


is  formed  when  />-toluidine  and  p-toluidine  hydrochloride  are  heated 
with  p-nitrobenzylidene-jo-toluidine,  and  is  obtained  in  small,  brown 
leaflets  or  crystals  melting  at  265°;  at  the  same  time,  there  is  always 
produced  by  intramolecular  reduction  9-p -aminophenyl-2  : 7 -dimethyl¬ 
acridine,  which  crystallises  in  yellow  needles  melting  at  268°,  and 
dissolves  in  acids  with  an  orange-yellow  coloration. 

m-Nitrobenzylidene-p-toluidine  crystallises  in  pale  yellow  needles 
melting  at  96°.  Z'  -Nitro-2"  :  2’" -diamino-5"  :  5"' -dimethyltriphenyl- 
methane,  prepared  as  the  corresponding  p-nitro-derivative,  crystallises  in 
yellow  needles  melting  at  183°  (compare  Bischler,  loc.  cit.).  9-m -Nitro- 
phenyl-2 : 7 -dimethylacridine  crystallises  in  brown  needles  melting 
at  268°,  the  corresponding  <*mi«o-derivative  in  yellow  needles  melting 
at  273°;  the  acetyl  derivative  of  the  latter  forms  pale  yellow  needles 
melting  at  280°. 

[With  B.  Muhlhauser.] — 6 -Amino- 2  :  7 -dimethylacridine, 

OH 

NH2-C6H2Me<^  _>C6H3Me, 


is  prepared  by  adding  tetra-aminoditolylmethane  and  £>-toluidine  hydro¬ 
chloride  successively  to  molten  j^-toluidine,  and  then  heating  the 
mixture  at  160 — 170°;  the  base  crystallises  in  yellowish-brown 
crystals  melting  at  244°,  and  has  a  green  or  bluish-green  fluorescence 
in  various  solvents ;  the  hydrochloride  crystallises  in  red  needles ;  the 
acetyl  derivative  is  a  pale  yellow,  crystalline  powder  melting  at  258°. 

K.  J.  P.  O. 


Naphthacridines.  Fritz  Ullmann  and  A.  Fetvadjian  (Ber. , 
1903,  36,  1027—1031.  Compare  Abstr.,  1900,  i,  360,  361,  689).— 
Instead  of  the  prefixes  a-,  (3-,  to  denote  the  various  isomeric  naphth¬ 
acridines,  it  is  suggested  that  they  should  be  distinguished  by  the 
numerals  which  indicate  the  carbon  atoms  in  the  two  naphthalene 


nuclei,  directly  connected  with  the  group 


-CH- 

i 

— 1ST— 


Thus,  the  so-called 


/3-naphthacridine  becomes  1  :  2  : 1' :  2'-naphthacridine. 

CH 

/?-Naphthacridine,  O10TIfi<^  ^>CinHfi,  can  be  obtained  in  various 
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ways,  but  it  is  best  prepared  by  heating  together  /?-naphthylamine, 
/?-naphthol,  and  trioxymethylene ;  it  crystallises  in  pale  yellow  needles 
melting  at  216°;  the  nitrate  forms  yellow,  insoluble  needles. 

1:2:2':  V-Naphthacridme  is  prepared  from  /i-naphthol  and  a-naph- 
thylamine,  forms  pale  yellow  crystals  melting  at  228°,  and  dissolves 
in  alcohol  with  a  yellow  coloration  and  an  intense  blue  fluorescence 
the  nitrate  crystallises  in  orange-yellow  needles  and  the  hydrochloride 
in  small  needles. 

[With  N.  Racovitza.] — 9-Phenyl-/3-naphthacridine  is  prepared  by 
heating  together  benzaldehyde,  /3-naphthylamine,  and  /3-naphthol, 
when  the  dihydro  derivative  is  formed,  having  the  properties  and 
melting  point  (230°)  ascribed  to  it  by  Haase  (this  vol.,  i,  366) ;  on 
oxidation  with  bromine,  it  is  converted  into  the  acridine  melting  at 
297°  (compare  Claus  and  Richter,  Abstr.,  1884,  1358;  Ris,  Abstr., 
1884,  1357). 

^-Phenyl- 1  :  2  :  2' :  V-hydronaphthacridine,  prepared  after  the  same 
manner  as  the  compound  last  mentioned,  crystallises  in  colourless 
needles  melting  at  240°  and  is  oxidised  by  bromine  to  the  correspond¬ 
ing  acridine,  which  forms  pale  yellow  crystals  melting  at  254°;  both 
these  compounds  yield  solutions  exhibiting  a  strong,  blue  fluorescence  ; 
the  hydrobromide  of  the  latter  forms  orange-yellow  crystals,  and  the 
nitrate,  orange-yellow  leaflets.  K.  J.  P.  O. 


Some  Aldehyde  Condensation  Products  of  Aryl-^-thio- 
hydantoins.  Henry  L.  Wheeler  and  George  S.  Jamieson  (J. 
Amer.  Chem.  Poe.,  1903,  25,  366 — 371). — The  authors  had  previously 
observed  (Abstr.,  1902,  i,  758)  that  certain  stable  i/'-thiohydantoins 
yield  diacetyl  derivatives,  the  behaviour  of  which  indicates  that  the 
grouping  CO’CH2’S  is  not  present  in  the  original  hydantoins. 
Andreasch  has  shown  (Abstr.,  1888,  i,  47)  that  i^-thiohydantoin  con¬ 
denses  with  benzaldehydes  as  if  it  contained  the  above  grouping.  It 
is  now  found  that  substituted  thiohydantoins  condense  with  aldehydes 
and  ethyl  oxalate  in  analogous  manner. 

2-Phenylimino-4:-Jeeto-5-binzylidenetetrahydrothiazole, 


PHpu.p^S-C^-Ph 


prepared  by  condensing  phenyl-i^-thiohydantoin  and  benzaldehyde, 
crystallises  from  alcohol  in  light  yellow  prisms  melting  at  about 
251 — 252°.  It  forms  an  additive  compound  with  sodium  ethoxide, 
CigH^ON^’NaOEt,  a  bright  yellow,  crystalline  powder  which  melts 
at  about  263°  and  yields,  with  benzyl  chloride,  phenylbenzyl-h-benzyl- 


idene-ift-thiohydantoin, 


OHPh:c<®0>g'NPh-CH^h, 


meltin"  at 


186—187°. 


Piperonalphenyl-^-thiohydantoin,  CH2;02IC6H3,CH1C<^  i  *  , 

UU*iN  ±1 

from  phenyl-^r-thiohydantoin  and  piperonal,  forms  bright  yellow,  crys¬ 
tals  melting  at  about  259 — 261°. 

Phenyl-m-nitrobenzylidene-xp-thiohydantoin  is  a  brick-red,  crystalline 
powder. 
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2  :  o-Di-o-tolyl-ty-thiohydantoin,  CH2<^  i  ’  7  7,  prepared  from 

di-o-tolylthioearbamide  and  chloroacetic  acid,  separates  in  flat  prisms 
melting  at  151 — d52°.  Its  benzylidene  derivative  crystallises  in  light 
yellow  prisms  melting  at  179 — 180°  and  forms  a  sodium  ethoxide 
additive  product,  C24H20ONoS,NaOEt. 


p-Dimethylaminophenylthiocarbamide,  NH2*OS*NH,C6H4*NMe2, 


pre¬ 


pared  from  dimethyl-jo-phenylenediamine  hydrochloride  and  ammonium 
thiocyanate,  forms  a  pale  yellow  powder  which  melts  and  decomposes 
at  180 — 181° ;  when  warmed  with  ammonium  chloroacetate,  it  gives 
p -dimethylaminophenylthiohydantoic  acid,  which,  on  warming  with 
glacial  acetic  acid,  yields  p-dimethylaminophenyl-v j/  thiohydantoin, 

CH2<^q  4  2,  a  dull  yellow  powder  which  sinters  at 

about  210°  and  melts  at  222°.  This  latter  substance  condenses  with 
jo-nitrobenzaldehyde  to  give  p-nitrobenzylidene-p-dimethylaminophenyl - 
^-thiohydantoin,  which  melts  at  about  250 — 252°. 

,  .  _  .  .  S — C'.NPh 

Phenyl  xp-thiohydantoinylyoxylic  acid ,  002H*C0"CH<^  •  , 

n(jO’  JN  jlx 

from  phenyl-i^-thiohydantoin  and  ethyl  oxalate,  forms  yellow  crystals 
which  melt  and  decompose  at  about  221 — 222°.  A.  McK. 


[Formyl  Derivatives  of  Aromatic  Bases.]  Anilinfarben-  & 
Extract-Fabrtken  vorm.  J.  R  Getgy  (D.R.-P.  138839). — ra-Tolylene- 
diamine  is  boiled  with  1  or  2  mols.  of  formic  acid,  and  after  cooling 
the  product  is  recrystallised  from  hot  water. 

Formyl-m-tolylenediamine  forms  transparent  pyramids,  slightly 
soluble  in  cold  water,  melting  at  113 — 114°.  Diformyl-ra-tolylene- 
diamine  crystallises  from  hot  water  in  bunches  of  white  needles,  melt¬ 
ing  at  176— 177°. 

1  ormyl-2-nitro-p-toluidine  crystallises  from  hot  water  in  fine  white, 
very  voluminous  needles  which  melt  at  133 — 134°.  Formyl-i-nitro-o- 
toluidine  forms  small,  yellow  prisms  melting  at  178 — 179°. 

C.  H.  D. 


The  Chloride  of  Benzaldehydephenylhydrazone- A-carboxylic 
Acid.  Max  Busch  and  August  Walter  (Ber.,  1903,  36,  1357 — 1362). 
— A  benzene  solution  of  benzaldehydephenylhydrazone  reacts  with  a 
toluene  solution  of  carbonyl  chloride  in  the  presence  of  pyridine 
yielding  the  chloride  of  benzaldehydephenylhydrazone -N -carboxylic  acid, 
COCl’NPh'NiCHPh.  It  crystallises  in  long,  glistening  plates,  melts 
at  101 — 102°,  and  dissolves  readily  in  most  organic  solvents.  When 
its  alcoholic  solution  is  shaken  with  aqueous  ammonia,  benzaldehyde- 2- 
phenylsemicarbazone,  NHyCONPh’NICHPh,  is  obtained  in  the  form 
of  colourless,  flat,  glistening  needlesmelting  at  151°  and  soluble  in 
most  organic  solvents.  When  hydrolysed  with  20  per  cent,  sulphuric 
acid  and  alcohol,  it  yields  2 -phenylsemicarbazide,  NH2*CO*NPh*NH2, 
which  crystallises  from  benzene  in  flat  needles  melting  at  118 — 119° 
and  readily  sohible  in  alcohol  or  warm  water.  The  hydrochloride, 
C7H90N3,HC1,  crystallises  in  compact,  colourless  plates,  melts  and 
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decomposes  at  185 — 186°,  and  is  readily  soluble  in  water.  The  base 
differs  from  the  isomeric  1-phenylsemicarbazide  (Fischer,  Abstr., 
1878,  307)  in  its  more  pronounced  basic  properties  and  in  the  fact 
that  it  is  not  oxidised  by  ferric  chloride  and  does  not  give  Billow's 
reaction.  When  heated  for  half  an  hour  at  160°,  it  is  partially  trans¬ 
formed  into  its  isomeride,  but  is  also  decomposed  to  a  slight  extent. 

Benzaldehyde -2  :  4-diphenylsemicarbazone,  NHPh*CO*NPh*NICHPh, 
obtained  by  the  action  of  benzaldehyde  on  the  chloride  already 
described,  crystallises  from  alcohol  in  colourless  needles  melting  at 
173°.  On  oxidation  with  ferric  chloride,  it  yields  1:3:4 -triphenyl- 
CPhilST 

1:2:4 -triazolone,  NPh<^  ^  I  melting  at  215 — 216°.  When 
(JO — A  Ph  , 

the  diphenyl semicai  bazone  is  boiled  with  alcohol  and  20  per  cent, 
sulphuric  acid  for  P5  hours,  it  yields  a  small  amount  of  2  :  4 -diphenyl- 
semicarbazide,  NH^NPh’CO’NHPh,  in  the  form  of  glistening  plates 
melting  at  165°.  It  has  pronounced  basic  properties,  and  at  its  melt¬ 
ing  point  is  transformed  into  the  isomeric  1  :  4-derivative. 

Benzylidene- 2  :  5  diphenylsemicarbazide, 

CHPhiN-NPh-CO-NH-NHPh, 

obtained  by  the  action  of  phenylhydrazine  on  the  chloride  of  benz- 
aldehydephenylhydrazonecarboxylic  acid,  crystallises  in  glistening 
needles  and  melts  at  206 — 207°.  J.  J.  S. 

Constitution  of  Porphyrexide,  an  Analogue  of  Isatin. 
Oscar  Piloty  and  Wilhelm  Vogel  ( Ber .,  1903,  36,  1283—1304). — 

The  formula  NH2,C(CN)<C^^£^>l|ir,OH  for  porphyrexine  (Abstr., 

1901,  517,  583)  is  improbable  (1)  because  amidines  do  not  unite  with 
hydrogen  cyanide  in  this  way,  (2)  because  no  indication  can  be  ob¬ 
tained  of  the  presence  of  a  nitnlic  group.  The  substance  is  therefore 
formulated  as  a  2  :  4-di-imino-l-hydroxy-5  :  5-dimethylhydantoin, 

^>OI NH,  and  the  thio-derivative  ( loc .  cit.)  as 

CMe2-N(OH) 

c(:nh)-nh^  ' 

Acids  and  alkalis  hydrolyse  the  substance  to  a  base,  which  is  formu¬ 
lated  as  &5^>CO;  this  separates  from  alcohol  with  1C2H60 
C(.NH)— NHr  r  i  o 

in  long,  silky,  monoclinic  needles  and  melts  and  decomposes  at  230° ; 
like  porphyrexine,  it  was  oxidised  by  alkaline  potassium  ferricyanide 
to  a  very  unstable  brown  compound,  which  detonated  when  heated  to 
75°  and  decomposed  before  it  could  be  analysed  ;  the  sulphate  crystal¬ 
lises  in  long  needles  and  melts  at  245°;  the  hydrochloride  has  already 
been  obtained  by  the  action  of  hydrochloric  acid  on  porphyrexide. 
An  isomeric  monochloroporphyrexide  was  prepared  by  the  action  of 
hypochlorite  on  porphyrexide  ;  this  forms  minute,  red  prisms,  melts  at 
151  *5°,  and  is  converted  by  further  chlorination  into  the  dichloro- 
derivative  already  prepared  from  the  isomeric  monochloroporphyrex¬ 
ide  ;  in  each  case,  the  imino-group  is  chlorinated,  and  the  chlorine  is 


CMe2-N(OH) 

c(:nh)-nh 
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readily  removed  in  the  form  of  hypochlorous  acid.  The  product  of 
hydrolysis  described  above  is  reduced  electrolytically  to  4-mino-5  :  5- 

dimethylkydcmtoin ,  which  crystallises  in  rhombic 

forms,  with  1H20,  sinters  and  loses  water  at  110 — 130°,  and  melts  and 
decomposes  at  230°. 

A  close  resemblance  exists  between  porphyrexide,  formulated  as 

nh:<!:-nh>c-nh>  aDd  lsatin>  ch.ch:c-nh>00’  the  >N0 

group  (quadrivalent  nitrogen)  taking  the  place  of  one  of  the  ^>CO 
groups.  The  analogy  is  shown  not  only  in  physical  properties,  but  to 
a  slight  extent  in  chemical  properties.  Aqueous  alkalis  convert  por¬ 
phyrexide  into  a  compound ,  C5H10ON4,  formulated  as 
NO-CMe2*C(NH)-NH-CH:NH, 

which  forms  a  colourless,  crystalline  powder  and  melts  and  decomposes 
at  160°;  like  other  nitroso-compounds  (Bamberger  and  Seligman,  this 
vol.,  i,  322),  it  dissolves  in  acetic  acid  to  a  blue  solution ;  the  sodium 
salt,  C5H9N40Na,4H20,  crystallises  in  silky  needles.  The  nitroso- 
compound  is  reduced  by  sodium  amalgam  to  a  reduction  product, 
C5H0N4,  which  forms  prismatic  flakes  and  melts  and  decomposes  at 
147°;  its  sodium  salt,  when  warmed,  is  converted  into  a  compound, 
C5H9ON3,  which  crystallises  in  short,  stout  prisms  and  melts  and 
decomposes  at  140°. 

By  the  action  of  hydrazine  hydrate  on  porphyrexine,  a  hydrcizone, 


r  ip)^  - 
2|_'^NH - c:nh 


is  produced,  which  forms  yellow  flakes  and 

melts  and  decomposes  at  280°  ;  the  tetra-acetyl  derivative,  C18H2606N8, 
crystallises  from  ethyl  acetate  in  stout,  pointed,  silky  prisms  and 
melts  and  decomposes  at  178°.  The  hydrazone  is  oxidised  by  potassium 
ferricyanide  to  a  porphyrindine  formulated  as 


r  N0-CMe2  -I  . 

|_^nh-c:nhJ2’ 

this,  the  analogue  of  porphyrexide,  crystallises  in  dark  blue,  stout 
prisms  with  2H20  and  melts  and  intumesces  at  1 90°.  The  diacetyl  deriv¬ 
ative,  C14H20O4Ng,  prepared  by  the  action  of  chlorine  on  the  preceding 
tetra-acetyl  compound,  forms  a  dark  blue,  crystalline  powder,  which 


melts  and  decomposes  at  170°. 


T.  M.  L. 


Condensation  Products  of  i/r-Thiocarbamides.  Synthesis  of 
Uracil,  Thymine,  and  Similar  Compounds.  Henry  L.  Wheeler 
and  Henry  F.  Merriam  ( Amer .  Chem.  J.,  1903,  29,  478 — 492). — 
i/r-Thiocarbamides  are  strongly  basic  ;  they  are  in  general  more  reactive 
and  undergo  condensations  more  readily  than  the  normal  tbiocarb- 
amides. 

2-Meihylthiol-§-oxypyrimidine,  NH-^QQ^f^g^CH,  prepared  by 

the  action  of  i^-methylthiocarbamide  hydriodide  on  ethyl  sodioformyl- 
acetate,  crystallises  from  water  in  long  prisms  or  lozenge-shaped 
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tablets  and  melts  at  198 — 199°.  2-Ethylthiol-G-oxypyrimidine,  pre¬ 
pared  in  an  analogous  manner,  forms  colourless,  stout  prisms  and 
pyramids  melting  at  152°.  When  heated  in  a  sealed  tube  with  con¬ 
centrated  hydrochloric  acid,  it  yields  uracil,  which  was  also  obtained 
from  the  methyl  homologue.  The  uracil,  so  prepared,  crystallises  in 
white  needles,  melts  at  338°,  and  agrees  in  properties  with  the 
uracil  prepared  by  E.  Fischer  and  Roeder  (Abstr.,  1902,  i,  124)  from 
the  bromo-derivatives  of  hydrouracils.  When  bromine  is  added  to  a 
solution  of  uracil  in  carbon  disulphide,  5 -bromouracil  is  produced ;  it 
crystallises  from  water  in  stout  prisms  which  melt  and  decompose  at 
about  293°. 


2-MethyUhiol-^-methyl-G-oxypyrimidine,  prepared  by  the  action  of 
i/'-methylthiocarbamide  hydriodide  on  ethyl  acetoacetate  in  aqueous 
potassium  hydroxide  solution,  forms  long  prisms  melting  at  219°,  and 
when  boiled  with  hydrobromic  acid  yields  4-methyluracil. 

2-Methylthiol-5-methyl-6-oxypyrimidine,  from  ^-methyl thiocarbamide 
hydriodide  and  ethyl  sodioformylpropionate,  crystallises  from  water  in 
small  plates  which  sinter  at  about  225°  and  melt  at  233°.  When 
boiled  with  hydrochloric  acid  until  no  more  mercaptan  is  evolved,  it 
gives  a  quantitative  yield  of  5 -methyluracil  (thymine), 


™^COCMe 

NHS30-NH 


>CH; 


this  crystallises  from  water  in  plates,  which,  on  being  rapidly  heated, 
melted  at  326°.  The  thymine,  so  prepared,  was  found  to  be  identical 
with  the  natural  product  obtained  from  the  nucleic  acid  of  the 
spleen. 

2-Ethylthiol-i  :  'o-dimethyl-G-oxy pyrimidine,  prepared  from  i^-ethyl- 
thiocarbamide  hydrobromide  and  ethyl  methylacetoacetate  in  aqueous 
potassium  hydroxide  solution,  forms  stout  prisms  which  sinter  at  151° 
and  melt  at  about  156°.  When  treated  with  hydrochloric  acid,  it 
yields  4  : 5 -dimethyluracil,  crystallising  from  alcohol  in  microscopic 
needles  which  melt  and  decompose  at  292°. 

2 -Methylthiol-i-methyl-5-ethyl-G  -oxy pyrimidine,  prepared  from 
i/f-methylthiocarbamide  hydriodide  and  ethyl  ethylacetoacetate  in 
aqueous  potassium  hydroxide  solution,  separates  from  alcohol  in  flat 
prisms  with  brush-like  ends  and  melts  at  201 — 203°  with  slight 
effervescence.  The  4:-7nethyl-5-ethyluracil,  obtained  from  it,  crystallises 
in  leaflets  melting  at  237°. 

2-Melhylthiol-i-phenyl-G-oxypyrirnidine,  prepared  from  i^-methylthio- 
carbamide  hydriodide  and  ethyl  benzoylacetate  in  aqueous  potassium 
hydroxide  solution,  forms  long,  slender  needles  melting  at  240°.  The 
A-phenyluracil,  obtained  from  it,  forms  microscopic  prisms  melting  at 
269 — 270°.  The  phenyluracil  of  E.  Fischer  and  Roeder  melted  at  267° 
(corr.).  When  aminoacetic  acid  is  added  to  an  aqueous  solution 
of  i^-methylthiocarbamide  hydriodide  and  potassium  hydroxide, 
guanidineacetic  acid  (glycocyamine)  is  formed  ;  this  crystallises  in 
rectangular  plates  which  decompose  at  250 — 260°.  The  picrate  melts 
and  decomposes  at  about  202°.  Orthoguanidine  benzoic  acid  was  pre¬ 
pared  from  i/r-methylthiocarbamide  hydriodide  and  anthranilic  acid. 

i p -Methyl  thiocarbamide  chloroacetate,  prepared  from  i/r-methylthio- 
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carbamide  hydriodide  and  chloroacetic  acid,  crystallises  from  alcohol 
in  rectangular  plates  melting  at  162°.  A.  McK. 


Syntheses  of  Amino-oxypyrimidines  having  the  Composi¬ 
tion  of  Cytosine  ;  2-Amino-6-oxypyrimidine  and  6-Amino-2- 
oxypyrimidine.  Henry  L.  Wheeler  and  Treat  B.  Johnson  ( Amer . 
Chem.  J.,  1903,  29,  492—504.  Compare  preceding  abstract). — Kossel 
and  Steudel  (this  vol.,  i,  303)  obtained  from  sturgeon’s  testicles  a  basic 
substance  closely  resembling  cytosine  and  having  the  formula 
C4H5ON3,  and  conclude  (this  vol.,  ii,  311)  that  this  product  is  identical 
with  thymus  cytosine.  The  same  base  may  also  be  prepared  from  the 
nucleic  acid  of  the  pancreas  and  the  spleen  (Levene,  this  vol.,  i,  375). 
The  authors  have  prepared  the  isomeric  6-amino-2-oxypyrimidine  and 
2-amino-6-oxypyrimidine,  and  incline  to  the  view  that  the  former  is 
identical  with  cytosine. 


Q-Chloro-2 -ethyl  thiol  pyrimidine,  j^^CH,  was  prepared 


by  the  action  of  phosphorus  pentachloride  on  2-ethylthiol-6-oxypyri- 
midine ;  it  is  an  oil,  stable  at  150°,  and  when  boiled  with  hydro¬ 
chloric  acid  gives  uracil.  When  heated  with  alcoholic  ammonia, 
Q-amino-2-ethylthiolpyrimidine  is  formed ;  it  separates  as  colourless 
plates  melting  at  85 — 86°.  When  boiled  with  hydrobromic  acid  until 
no  more  mercaptan  was  evolved,  Q-amino-2-oxypyrimidine, 

^co - nh>tt 

N^C(NH2)-CH^CH’ 

is  formed  ;  this  separates  from  water  in  needle-like  prisms  containing 
1H20  and  melting  and  decomposing  at  320 — 325°.  Its  picrate  decom¬ 
posed  at  about  300 — 305°.  Its  acetyl  derivative  crystallises  in  micro¬ 
scopic  prisms,  whilst  its  pkenylcarhimide  derivative  melts  and  decom¬ 
poses  at  260°. 

2 -  Amin  o  §-oxy pyrimidine,  N H<ggm^g>OH.  prepared  by  dis¬ 


solving  guanidine  carbonate  in  barium  hydroxide  solution  and  then 
adding  ethyl  sodioformylacetate,  separates  from  water  either  as 
prisms  or  as  silky  needles  and  decomposes  at  about  276°.  When  it  is 
heated  with  sulphuric  acid,  uracil  is  formed.  The  picrate  begins  to 
decompose  at  255°,  and  the  platinickloride  at  200°.  The  acetyl  deriv¬ 
ative  crystallises  from  alcohol  in  nacreous  scales  melting  at  247°. 
5-Bromo-2-a?ni?io-Q-oxypyrimidine  crystallises  in  radiating  masses  of 
pointed  plates ;  its  hydrobromide  forms  needle-like  prisms  melting  and 
decomposing  at  about  273°.  A.  McK. 


Cytosine  or  6-Amino-2-oxypyrimidine  from  Tritico-nucleic 
Acid.  Henry  L.  Wheeler  and  Treat  B.  Johnson  (Amer.  Chem.  J., 
1903,  29,  505 — 511.  Compare  preceding  abstract). — It  has  been 
shown  by  Osborne  and  Harris  (Abstr.,  1902,  i,  847)  that  wheat 
embryos  contain  a  nucleic  acid  from  which  uracil  can  be  obtained.  The 
mother  liquors,  from  which  the  uracil  had  been  removed  by  Osborne 
and  Harris,  were  examined  by  the  authors,  who  isolated  from  them  a 
mixture  of  about  equal  parts  of  uracil  and  cytosine.  The  picrate 
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prepared  from  this  mixture  appeared  to  be  identical  with  the  picrate 
of  thymus  cytosine  described  by  Kossel  and  Steudel  (this  vol.,  ii,  311), 
and  yielded  a  base  identical  with  the  synthetical  6-amino-2-oxypyri- 
midine  of  the  authors.  The  crystalline  forms  of  the  synthetical  cyto¬ 
sine  and  the  wheat  cytosine  platinichlorides  are  described  ;  they  are 
identical  with  one  another  and  with  the  platiniehloride  of  Levene’s 
cytosine  from  spleen.  One  hundred  parts  of  water  at  25°  dissolve  0*83  part 
of  wheat  cytosine,  0*78  of  spleen  cytosine,  and  0*79  part  of  synthetical 
cytosine  respectively.  The  cytosine  prepared  from  the  three  sources 
is  therefore  identical.  A.  McK. 


Preparation  of  Theophylline  and  its  Alkali-derivatives. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  138444). — Theo¬ 
phylline  has  been  prepared  by  Traube  (Abstr.,  1900,  i,  416)  by  heat¬ 
ing  the  formyl  derivative  of  4  :  5-diamino-l  :  3-dimethyl-2  :  6-dihydr- 
oxypyrimidine.  It  is  found  that  the  reaction  is  more  conveniently 
carried  out,  and  at  a  lower  temperature,  by  warming  the  formyl  deri¬ 
vative  with  an  aqueous  or  alcoholic  solution  of  alkali  hydroxide  on  a 
water-bath.  The  alkali  salt  loses  water  to  form  the  corresponding 
derivative  of  theophylline.  C.  H.  D. 


Synthesis  of  Alkylthioketodihydroquinazolines  from  An- 
thranilonitrile.  Marston  T.  Bogert,  H.  C.  Breneman  and  W.  F. 
Hand  (,/.  Amer.  Chem.  Soc.,  1903,  25,  372' — 380). — Bogert  and  Hand 
have  shown  (this  vol.,  i,  202)  that  alkylketodihydroquinazolines  can 
be  prepared  from  acyl-o-aminobenzonitriles  by  the  action  of  warm 
alkaline  hydrogen  peroxide  solution  or  by  beatiDg  in  sealed  tubes  with 
acid  anhydrides.  The  preparation  of  the  corresponding  thioquinazolines 
is  now  described  ;  those  compounds  represent  a  new  type  of  thioquin- 
azolines  in  so  far  that  the  sulphur  atom  is  attached  to  the  carbon 
adjacent  to  the  benzene  nucleus,  whilst  in  the  thioquinazolines  de¬ 
scribed  by  other  authors  the  sulphur  is  attached  to  the  carbon  between 
the  two  nitrogen  atoms. 

o-Aminobenzothioamide,  prepared  from  o-aminobenzonitrile  and  alco¬ 
holic  ammonia,  crystallises  in  light  yellow  flakes  or  plates  which  melt 
at  121  — 122°.  When  boiled  with  acetic  anhydride,  it  forms  i-thion-2- 


methyldihydroquinazoline , 


c6h4< 


N=CMe 
CS-NH  ’ 


which  is  prepared 


in 


larger  yield  from  o-aminobenzonitrile  by  hydrogen  sulphide,  or  by  acetic 
anhydride  and  sodium  sulphide,  or  by  thioacetic  acid;  it  crystallises 
in  yellow  needles  or  prisms,  melting  and  decomposing  at  about 
218 — 219°.  Its  picrate  melts  at  198*5 — 199  5°. 

4- Thion-2-ethyldihydroquinazoline ,  prepared  in  analogous  fashion, 
forms  yellow  needles  melting  and  decomposing  at  about  203 — 204°. 
4 -Thion  2-isopropyldihydroquinazolme,  from  o-aminobenzonitrile,  iso- 
butyric  anhydride,  and  sodium  sulphide,  crystallises  from  alcohol  in 
light  yellow  needles  melting  at  203 — 204°.  4:-Thion-2-n-propyldihydro- 
quinazoline  forms  light  yellow  needles  melting  at  182 — 183°. 

A.  McK. 
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Wandering  of  a  Methyl  Group  in  Pyrazole  Derivatives. 
Ludwig  Knorr  ( Ber .,  1903,  36,  1272 — 1274). — A  change,  involving 
the  shifting  of  a  methyl  group,  sometimes  takes  place  in  compounds 
containing  a  >CMe2  group.  The  conversion  of  pinacone  into  pinaco- 
line  is  the  simplest  instance,  but  three  instances  are  quoted  in  the  case 
of  pyrazole  derivatives :  (1)  the  conversion  of  5-hydroxy-l-phenyl- 
3:4:  4-trimethylpyrazoline  into  l-phenyl-3  :  4  : 5-trimethyl  pyrazole 
(Knorr  and  J ochheim,  following  abstract) : 


NPh<N~ VH'°H  _  NPh<N— fiMe  ; 

NjMe-CMe,  CMe-CMe’ 

(2)  the  conversion  of  l-phenyl-3-dimethylindolinole  into  l-phenyl-2  :  3- 
dimethylindole  (Brunner,  Abstr.,  1900,  i,  360) : 


C»H4<^!>CH-OH  -  06H4<^ph. 

(3)  the  conversion  of  3:4:4: 5-tetramethylpyrazole  through  the 
methiodide  into  1:3:4:  5-tetramethylpyrazole  : 

.CMelN  .CMe*N 


-OMe 


>CMe 


'CMelN 


sCMe-NMe 


T.  M.  L. 


5-Hydroxy- l-phenyl-3 : 4  : 4-trimethylpyrazoline  and  its  Con¬ 
version  into  l-Phenyl-3  : 4 :  5-trimethylpyrazole.  Ludwig 
Knorr  and  E.  Jochheim  (Ber.,  1903,  36,  1275 — 1278). — 5-IIydroxy-l- 

z  i  o  a  a  *  r  A  r ■  XTT^CH(0H)-?Me2 

phxnyl- 3  :  4  :  4 -trimethylpyrazolme,  iNEh<f^.  _ GMe  ’  PrePare(*  by 

reducing  the  corresponding  ketone  with  sodium  and  alcohol,  crystal¬ 
lises  from  light  petroleum  and  melts  at  118°.  When  warmed  with 
concentrated  sulphuric  or  hydrochloric  acid,  it  gives  l-phenyl-3  :  4  :  5- 

7  t  7  ,TTO  ^CMe'CMe  .  _ ,  ,  . 

tnmethylpyrazole ,  jNPIk^.^. _ ^  ,  the  yield  being  from  70  to  80 


per  cent  of  the  theoretical  quantity ;  the  pyrazole,  which  can  be  pre¬ 
pared  synthetically  from  phenylhydrazine  and  methylacetylacetone,  is 
a  yellow  oil  of  pleasant,  aromatic  odour,  boils  at  287 — 290°  under  750 
mm.  pressure,  and  does  not  solidify  in  a  freezing  mixture ;  the  platini- 
chloride  separates  from  hydrochloric  acid  in  hexagonal  crystals  and 
decomposes,  liberating  hydrogen  chloride,  at  195 — 196°;  the  auri- 
chloride  forms  yellow  needles  and  melts  at  133°;  the  pierate  crystal¬ 
lises  from  alcohol  and  melts  at  116°.  T.  M.  L. 


Pyrazoles  from  1 : 3-Diketones  and  Alkyl  Diazoacetates. 
August  Klages  and  A.  Ronneberg  (Ber.,  1903,  36,  1128 — 1132. 
Compare  Abstr.,  1902,  i,  496). — The  explanation  given  by  Klages 
(loc.  cit.)  of  the  formation  of  pyrazoles  in  this  reaction  is  shown  to  be 
in  harmony  with  Hantzsch  and  Lehmann’s  observations  (Abstr.,  1901, 
i,  678),  whilst  that  suggested  by  Wolff  (this  volume,  i,  208)  is  not. 
Methyl  5-acelyl-4:-methylpyrazole-3-carboxylcUe, 

CAc<CMe~>C'C02Me 

obtained  by  condensing  acetylacetone  with  methyl  diazoacetate, 
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crystallises  from  water  or  alcohol  in  lustrous,  colourless  needles, 
melts  at  152°,  and  furnishes  crystalline  alkali  salts.  The  acid  melts 
at  233°.  The  silver  salt,  when  distilled  under  reduced  pressure, 
yields  5 -acetyl- i-methylpyr azole,  a  colourless  oil  which  distils  at 
160 — 161°  under  26  mm.  pressure,  solidifies  when  cooled,  and  then 
melts  at  102 — 103°.  The  phenylhydrazone  crystallises  from  dilute 
alcohol  in  colourless  needles  and  melts  at  135 — 136°.  On  oxidation 
with  alkaline  permanganate,  5-acetyl-4-methylpyrazole  is  converted 
into  the  4-methylpyrazole-5-carboxylic  acid  described  by  von 
Pechmann  (Abstr.,  1901,  i,  167). 

The  phenylhydrazone  of  the  corresponding  ethyl  ester  (Klages, 
loc.  cit ,  Wolff,  loc.  cit .)  crystallises  in  colourless  needles,  melts  at 
197 — 198°,  and  is  soluble  in  alcohol,  less  so  in  benzene  or  light 
petroleum.  The  semicarbazone  forms  colourless  needles,  melts  at 
220 — 221°,  and  is  soluble  in  acetic  acid,  less  so  in  other  organic 
solvents.  The  ethyl  ester,  when  methylated,  furnishes  ethyl  5-acetyl- 
1  :  A-dimethylpyrazole-3-carboxylate,  which  separates  from  dilute 
alcohol  in  colourless  crystals,  melts  at  80 — 81°,  and  is  readily  soluble 
in  alcohol,  ether,  or  benzene,  less  so  in  water.  The  acid  crystallises 
in  colourless  needles  and  melts  at  185 — 186°. 

Ethyl  5-aceAyl- 1  -elhyl-A-methylpyrazole-3-carboxylate,  similarly 

prepared,  crystallises  in  brilliant  needles,  melts  at  57 — 58°,  and  has 
solubilities  similar  to  those  of  its  lower  homologue.  The  free  acid 
forms  small,  colourless  needles  and  melts  at  167 — 168°.  T.  A.  H. 


Ketopyrazolone.  II.  1  : 3-Diphenyl-4-ketopyrazolone.  Franz 
Sachs  and  Petre  Becherescu  ( Ber .,  1903,  36, 1132 — 1138.  Compare 
Sachs  and  Barschall,  Abstr.,  1902,  i,  503). — jo-Nitrosodimethylaniline 
condenses  with  1  : 3-diphenylpyrazolone  to  form  the  4-p -dimethyl- 
aminoanil  of  1  :  3-diphenyl-4-ketopyrazolone, 


N=CPh 

NPh-CO 


>C:N-C6H4-NMe2; 


this  crystallises  in  steel-blue  needles,  melts  at  218-5°,  and  by  dilute  sul- 

CPh-CO 

phuric  acid  is  hydrolysed  to  1  :  Z-diphenylA-ketopyrazolone,  N<^  i  n, 

JN  irJl'LA-' 


which  crystallises  in  black  needles,  melts  at  165°,  and  dissolves  in 
sulphuric  acid  to  a  blood-red  solution.  The  alcoholate  forms  groups  of 
yellow-brown  needles,  the  hydrate  crystallises  in  colourless  needles 
and  loses  a  molecule  of  water  at  82° ;  the  sodium  bisulphite  compound 
crystallises  in  long,  white  needles,  the  oxime  separates  in  yellow 
needles  from  dilute  alcohol  and  melts  at  200° ;  the  semicarbazone 
forms  dark  red  scales,  sinters  at  194°,  and  melts  at  205’5°  ;  and  the 
phenylhydrazone,  obtained  by  the  action  of  phenylhydrazine  on  the 
ketopyrazolone  in  acetic  acid  solution,  occurs  in  orange-red  crystals 
and  melts  at  170°. 


1  :  3-Diphenyl-4-ketopyrazolone  condenses  with  o-phenylenediamine 
to  form  a  red  substance,  which  has  the  composition  021H16ON4,  melts 
at  240 — 241°,  and  by  long-continued  ebullition  of  its  solution  in  acetic 
acid  is  converted  into  the  normal  azine,  C21H14N4,  which  crystallises 
in  yellow  needles  and  melts  at  231°.  With  o-tolylenediamine,  a 
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similar  azine,  crystallising  in  long  needles,  is  formed.  Hydrazine  reacts 
with  the  ketopyrazolone  to  form  a  cinnabar-red  compound  of  the  com¬ 
position  C15H12ON4,  which  melts  at  98 — 101°. 

When  1  :  3-diphenyl-4-ketopyrazolone  is  mixed  with  phenylhydrazine 
dissolved  in  alcohol,  there  separates  a  yellow  additive  product  of  the 
-  ,  XT  XPh-C(OHVNH-NHPh  ,  .  ,  , 

formula  >  which  decomposes  slowly  at  the 

ordinary  temperature  and  explosively  at  82°,  forming  a  product  which 

,  .  ,  .  ,  ,  T  O  J-  7  7  -XT  ^sCPh-CH’OH 

may  be  either  4- hydroxy-1  :  o-diphenylpyrazolone ,  N<\^.^  , 

CPh*  C*OH 

or  the  isomeric  4  :  b-dikydroxy-\  :  3-diphenylpyr  azole,  C  OH 

It  crystallises  in  silver-white  leaflets  and  melts  at  200 — 208°.  The 
dibenzoyl  derivative  forms  white  needles. 

CPh-OOH 

4- Hydroxy :  3  -  diphenyl-2 -methylpyrazolone,  NMe^  i  ,ob- 

IN  _t  i)  *  UU 

tained  by  the  action  of  methyl  iodide  on  diphenylketopyrazolone, 
forms  brilliant  needles,  melts  at  221°,  and  is  soluble  in  alcohol  and 
chloroform,  less  so  in  water  and  acetone.  The  sodium  derivative  is 
sparingly  soluble.  The  methyl  ether  forms  white  needles  melting  at 
155°,  and  the  benzoyl  derivative  colourless  needles  melting  at  190°. 

T.  A..  H. 


Compounds  of  Dimethylaminophenyldimethylpyrazolone 
with  Camphoric  Acid.  Farbenwerke  yorm.  Meister,  Lucius,  & 
Pruning  (D.R.-P.  135729). — A  solution  of  1  mol.  of  camphoric  acid 
and  1  or  2  mols.  of  dimethylaminophenyldimethylpyrazolone  in  dry 
ether  is  concentrated  in  a  vacuum  in  absence  of  light.  The  product 
is  sensitive  to  light,  but  is  stable  when  preserved  in  bottles  of  amber 
glass.  The  salts  find  therapeutic  application. 

The  dimethylaminophenyldirnethylpyrazolone  hydrogen  camphor  ate  is 
crystalline  and  melts  at  94°  after  washing  with  light  petroleum  ;  the 
normal  salt  is  a  fine  white  powder  melting  at  81 — 82°.  C.  H.  D. 

Indanthrene.  Rene  Bohn  (Her.,  1903,  36,  1258 — 1260). — Con¬ 
troversial,  in  reply  to  F.  Kaufler  (this  vol.,  i,  446).  T.  M.  L. 

Heterodicyclic  Compounds  of  the  Thiodiazole  and  Triazole 
Series.  Max  Busch  («/.  pr.Chem,,  1903,  [ii],  67,  201 — 264.  Compare 
Abstr.,  1899,  i,  825,949 — 957  ;  1901,  i,  234). — The  isodithiodiazolones 

,CR — NR 

are  shown  to  be  best  represented  by  the  formula  ^>S  |  ,  and 

\C=N 

are  termed  by  the  author  ewdothio-thiodiazolines.  The  prefix  endo-  denotes 
a  mobile  atom  forming  a  bridge  between  two  atoms  in  a  ring  Thus  di- 
phenyh’sodithiodiazolone  (Abstr.,  1899,  i,  953)  becomes  (3  :  b)-endoih\o 
1  :  5-diphenylthiodiazoline.  The  ewdothio-thiodiazolines  are  well-charac¬ 
terised  substances  of  high  melting  point,  which  are  indifferent  to  acids, 
but  easily  decomposed  by  alkalis.  To  the  e/idothio-triazole  group 
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belongs  the  compound  formed  by  the  action  of  thiocarbonyl  chloride  on 
a-diphenylthiosemicarbazide  methyl  ether  (Abstr.,  1901,  i,  236),  now 
termed  enefothio-l  :  4-diphenyl- 5-methylmercaptodihydrotriazole, 

/C(SMe)*NPh 

NPh<  >s  j  . 

\C==N 

Marckwald’s  diphenyliminodiazolone  (Abstr.,  1893,  i,  28)  is  endooxy- 

/CH— NPh 

1  :  4-diphenyl  triazole,  NPh<]  )>0  | 

XC—  =N 


'phenyl -i-benzyldihy dr otriazole,  CH2Ph*N<^  ]>S 


[With  W.  Kamphausen  and  Sebastian  Schneider.] — endoThiodi- 
phenylthiodiazoline,  in  boiling  benzene  solution,  is  not  attacked  by 
mercuric  oxide,  but  at  100°  under  pressure  it  yields  a  small  amount  of 
a  substance  crystallising  in  prisms  and  melting  at  178°,  probably 
s-dibenzoylhydrazine.  In  boiling  alcoholic  solution,  the  thiodiazoline  is 
decomposed  by  mercuric  oxide.  Dilute  nitric  acid  and  potassium 
permanganate  oxidise  it  to  benzanilide. 

The  action  of  ammonia  on  emfothiodiphenylthiodiazoline  leads  to 
the  formation  of  1-phenylthiosemicarbazide,  the  action  of  benzylamine 
to  that  of  1 -phenyl-4  benzylthiosemicarbazide  and  endothio-l  :  5-di- 

/CPh — NPh 

|  ,  which  crystal- 

:N 

lises  in  long,  glistening  needles,  melts  at  236°,  and  is  soluble  in 
chloroform,  less  so  in  alcohol. 

,CPh— NPh 

emfoThio-1  :  4  : 5-triphenyldihydrotriazole,  NPh<^  ]>S  |  ,  is 

M3=N 

formed  by  the  action  of  benzaldehyde  on  /pdiphenyltliiosemicarbazide 
(Abstr.,  1901,  i,  235),  by  the  action  of  aniline  on  enofothiodiphenyl- 
thiodiazoline  at  150 — 160°,  or  by  the  action  of  benzoyl  chloride  on 
diphenylthiosemicarbazide  ;  it  crystallises  in  colourless  needles  and 
melts  at  334 — 336°.  endo Thio-1  :  5  diphenyl- d-\)-tolyldihydrotriazole 
crystallises  in  yellow  prisms  and  melts  and  decomposes  at  301 — 303°. 
endoThio-\  :  ti-diphenyl-d-o-tolyldihydrotriazole  crystallises  in  glistening, 
yellow  prisms  and  melts  and  decomposes  at  249 — 250°. 

In  chloroform  solution,  encfothiodiphenylthiodiazoline  unites  with 
2  atoms  of  iodine  forming  a  periodide,  C14H10N2S2I2,  which  crystallises 
in  scarlet,  glistening  crystals  and  melts  at  145°. 

The  action  of  methyl  iodide  on  mcfothiodiphenylthiodiazoline  leads 
to  the  formation  of  5-iodo-d-methylthiol-l  :  5 -diphen yithiodiazoline, 

r^CPhl — NPh  .  .  _  c 

\  >  which  crystallises  m  clusters  of  needles,  melts  and 

C(SMe).N  J 

evolves  methyl  iodide  with  formation  of  the  ewdothio-thiodiazoline  at 
188°,  is  easily  soluble  in  chloroform  or  warm  alcohol,  forms  a  periodide, 
C15H13N2S2I,I2,  which  melts  at  121°,  and  is  also  obtained  from  3-methyl- 
thioldiphenylthiodiazoline,  and  when  warmed  with  dilute  sodium 
hydroxide  solution  yields  methyl  benzoylphenyldithiocarbazinate.  The 
action  of  sodium  ethoxide  on  iodomethylthioldiphenylthiodiazoline 
leads  to  the  formation  of  ethoxymelhyllhioldiphenylthiodiazoline, 
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<fS^N>NPh' 

the  action  of  aqueous  alkalis,  alkali  carbonate,  or  silver  oxide  and 
alcohol  gives  rise  to  the  ethoxy-compound  and  methyl  benzoyldi- 
thiocarbazinate.  In  ethereal  solution,  the  ethoxy-compound  is  con¬ 
verted  by  alcoholic  hydrogen  chloride  into  methylthiolchlorodiphenyl- 
thiodiazoline,  which  crystallises  in  colourless  needles,  melts  at  120°, 
and  is  converted  by  alcoholic  hydrioaic  acid  into  the  corresponding 
iodo-compound.  The  chlorothiodiazoline  is  converted  by  aqueous 
sodium  hydrogen  carbonate  solution  into  a  light  yellow,  amorphous 
powder  which,  on  treatment  with  alcohol,  yields  methyl  benzoylphenyl- 
dithiocarbazinate.  Methoxymethylthioldiphenylthiodiazoline,  formed  by 
the  action  of  sodium  methoxide  on  the  iodide,  crystallises  in  pointed 
prisms,  melts  at  82°,  and  with  alcoholic  hydrogen  chloride  yields  the 
chloride  melting  at  120°.  With  alcoholic  ammonia,  the  iodide  yields 
methyl  benzoylphenyldithiocarbazinate  and  3-methylthiol-l  :  5-di- 
phenyltriazole,  which  melts  at  103 — 104°  and  is  identical  with  Wheeler 
and  Beardsley's  compound  (Abstr.,  1902,  i,  502). 

.CPh-NPh 

endoTVuo-l  :  5-diphenyl-i-ethyldihydrotriazole,  NEt<^  >S  | 

\C=N 


formed  by  the  action  of  ethylamine  on  iodomethylthioldiphenylthio- 
diazoline,  crystallises  in  glistening  rhombohedra,  melts  at  232°,  is  easily 
soluble  in  chloroform,  and  is  indifferent  to  acids.  The  action  of 
benzylamine  on  the  iodothiodiazoline  leads  to  the  formation  of  endo- 
thio-diphenylbenzyldihydrotriazole,  which  combines  with  methyl  iodide 
forming  5-iodo-Z-methylthiol-\  :  5-diphenyl- i-benzyldihydrotriazole, 

CH  Ph^<CPhI“_1f  Ph 
CH2P  » 

which  crystallises  in  long  leaflets,  melts  at  176°,  and  is  converted  by 
aqueous  potassium  hydroxide  into  5-hydroxy-3-methylthiol-l  :  5 -diphenyl- 
k-benzyldihydrotriazole,  which  crystallises  in  slender,  colourless, 
matted  needles,  melts  at  135°,  is  easily  soluble  in  alcohol,  and  has 
basic  properties,  forming  a  chloride  with  hydrochloric  acid  and  the 
iodide  with  hydriodic  acid. 

5-Iodo-3-methylthiol-\  :3 :5-triphenyldihydrotriazole,  formed  by  the 
action  of  aniline  on  the  iodothiodiazoline,  by  the  addition  of  methyl 
iodide  to  ewiothiotriphenyldihydrotriazole,  or  by  the  action  of  iodine 
on  methylthioltriphenyldihydrotriazole,  crystallises  in  clusters  of  flat 
needles,  melts  at  330°,  is  easily  soluble  in  chloroform,  and  is  converted 
by  potassium  hydroxide  and  alcohol  into  hydroxy  methylthioltriphenyldi- 
hydrotriazole,  which  crystallises  in  colourless,  glistening  leaflets  or 
clusters  of  long  prisms  and  melts  at  157°.  With  alcoholic  ammonia,  the 
iododihydrotriazole  yields  endo iminoiriphenyldihydrotriazole, 

/CPh - NPh 

NPh<  >NH  |  , 

\C=N 


which  crystallises  in  white,  silky  needles,  melts  at  203°,  and  is  a 
weak  base ;  the  hydrochloride  crystallises  in  needles  and  melts  at 
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200°.  The  em/oimino-compound  is  also  formed  by  action  of  alcoholic 
ammonia  on  flm/othiotriphenyltriazole  at  210 — 220°. 

The  action  of  hydrazine  hydrate  on  iodomethylmereaptodiphenyl- 
thiodiazoline  leads  to  the  formation  of  diphenyl  s-lS-dihydrotetrazine- 

thiol ,  CPh^^^j^^CbSH,  which  crystallises  in  clusters  of  small 

needles,  melts  at  208°,  and  dissolves  in  aqueous  sodium  carbonate  to  a 
yellow  solution.  The  action  of  phenylhydrazine  on  the  iodothiodiazoline 
leads  to  the  formation  of  methyl  benzoylphenyldithiocarbazinate-phenyl 
hydrazone,  NHPh,NICPh*iNPh*N’H*CS*SMe,  which  crystallises  in 
small,  glistening,  red  needles,  melts  at  145 — 146°,  is  easily  soluble 
in  chloroform  or  benzene,  is  at  once  slightly  basic  and  acid,  is  hydro¬ 
lysed  to  the  methyl  ester  by  boiling  acids,  and  when  fused  forms 

.CPh-NPh 

cndothio-i-anilino  1  :  5  diphenyldihydrotriazole,  NHPh*N<^  ]>S  |  ; 

\C~-N 

this  crystallises  in  small,  thick,  yellow  needles,  melts  at  132°,  is 
easily  oxidised,  forms  a  hydrochoride,  and  with  nitrous  acid  yields  a 
nitrosoamine. 

Bromomethylthioldiphenylthiodiazoline  perbromide ,  Cl5H13NnS2Br,Br2, 
resembles  the  iodide,  crystallises  in  yellow,  matted  needles,  melts  at 
172°,  is  insoluble  in  most  solvents,  and  when  boiled  with  alcohol  yields 
a  dibromomethylthioldiphenylthiodiazoline,  which  crystallises  in  needles 
and  melts  at  196°.  With  dilute  sodium  hydroxide,  it  forms  a  brom- 
inated  methyl  benzoylphenyldithiocarbazinate  which  crystallises  in 
needles,  melts  at  165°,  and  is  soluble  in  alkalis.  With  benzylamine, 
the  bromothiodiazoline  forms  bromoerafothiodiphenylbenzyldihydro- 
triazole,  which  crystallises  in  glistening  leaflets  and  melts  at  218°. 

[With  Albert  Spitta.] — The  addition  of  ethyl  bromide  to  endothio- 
diphenylthiodiazoline  takes  place  with  greater  difficulty  than  does  the 
addition  of  ethyl  or  methyl  iodide. 

Bromoethylthioldiphenylthiodiazoline  crystallises  in  colourless  prisms, 
melts  and  decomposes  at  185 — 187°,  and  with  aqueous  potassium  iodide 
solution  forms  the  corresponding  iodothiodiazoline. 

Ethylthioldiphenylthiodiazoline,  formed  by  the  action  of  benz- 
aldehyde  on  ethyl  phenyldithiocarbazinate,  crystallises  in  yellow 
needles,  melts  at  70°,  and  with  bromine  in  benzene  solution  yields  the 
perbromide  of  bromoethylthioldiphenylthiodiazoline.  The  perbromide 
crystallises  in  yellow,  matted  needles,  melts  at  174°,  and  when  boiled 
with  alcohol  forms  dibromodiphenylethylthiolthiodiazoliue,  which 
crystallises  in  white,  flat  needles  and  melts  at  184°.  With  benzyl- 
amine,  it  forms  bromoe?r<iothiodiphenylbenzyldihydrotriazole  melting 
at  218°.  When  dissolved  in  aqueoussodium  hydroxide,  the  bromide  forms 
ethyl  bromobenzoylphenyldithiocaibazinate,  which  crystallises  in  colour¬ 
less  needles  and  melts  at  117°. 

lodoethylthioldiphenylthiodiazoline  crystallises  in  glistening,  yellow 
prisms,  melts  and  decomposes  at  193 — 194°,  and  is  fairly  soluble  in 
warm  alcohol.  Th e  periodide  crystallises  in  large,  glistening,  reddish- 
brown  needles  and  melts  at  141°.  When  boiled  with  alcohol  or  dilute 
alkali,  the  iodide  is  converted  into  ethyl  benzoylphenyldithiocarbazin¬ 
ate  melting  at  164 — 165°.  3-Ethylthiol-l  :  5-diplienyltriazole  (Wheeler 
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and  Beardsley,  loc.  cit.)  is  formed  by  the  action  of  ammonia  on  the 
iodide. 

Iodoethylthioltriphenyldihydrotriazole  crystallises  in  yellow  prisms 
and  melts  and  decomposes  at  304°.  The  corresponding  hydroxy-c om- 
pound  crystallises  in  colourless  leaflets  and  melts  at  153°.  Iodoethyl- 
thioldiphenylA-o-tolyldihydrotriazole  crystallises  in  colourless  leaflets 
and  melts  at  245°.  Iodoethylthioldiphenyl-A-p-tolyldihydrotriazole  forms 
colourless  prisms  and  melts  at  256°.  lodoethyllhioldiphenyl-  i-a-naphthyl- 
hydrotriazole  forms  yellow,  four-sided  leaflets  and  melts  at  278°. 
lodoethylthioldiphenyl-i-fi-najyhthyldihydrotriazole  crystallises  in  yellow 
needles  and  melts  at  20S°. 

[With  Sebastian  Schneider.] — encfoThiophenylthiodiazoline  (Abstr., 
1896,  i,  190)  is  best  prepared  by  the  action  of  formiminoether  hydro¬ 
chloride  on  potassium  phenyldithioearbazinate.  In  this  compound,  the 
ring  is  less  stable  than  in  the  diphenyl  derivative  ;  with  aniline,  it 
forms  /Idiphenylthiosemicarbazide  and  formic  acid. 


qjjj _ NPh 

Iodomethylthiolphenylthiodiazoline,  ,  crystallises  in 

thick  leaflets  and  melts  at  151°.  When  warmed  with  water,  aniline, 
or  benzylamine,  the  iodide  is  hydrolysed  to  methyl  phenyldithiocarb- 
azinate  and  foimic  acid. 


endoThio-1  : 4  -diphenyldihydrotricizole, 


/CH’NPh 

NPh<^  >S  |  ,  formed  by 

XC=N 


the  action  of  formic  acid  on  /3-diphenylthiosemicarbazide,  crystallises 
in  small,  colourless  needles  and  melts  at  214 — 215°.  It  is  indifferent 
to  acids,  but  is  decomposed  with  formation  of  diphenylthiosemicarb- 
azide  when  warmed  with  alcohol  and  a  small  amount  of  sodium  hydr¬ 
oxide.  Iodomeihylthioldiphenyldihydrotriazole  crystallises  in  colourless, 
matted  needles  and  melts  at  243°. 

e?icfoThio-l-phenyl-5-methylthiodiazoline,  formed  by  the  action  of 
acetyl  chloride  on  potassium  phenyldithioearbazinate  (Abstr.,  1896,  i, 
190),  resembles  the  diphenyl  derivative.  The  action  of  sodium  hydr¬ 
oxide  on  methylthiolphenylmethylthiodiazoline  leads  to  the  formation 
of  methyl  acetylphenyldithiocarbazincite,  which  crystallises  in  glisten¬ 
ing  needles  and  melts  at  126°.  endoT/do-l :  i-diphenyl-5 -methyl - 
dihydrotriazole  crystallises  in  short,  white  needles  and  melts  at  253°. 

The  action  of  acetyl  chloride  on  /3-diphenylthiosemicarbazide  leads 
to  the  formation  of  a  substance,  C15H14N3SC1,  which  crystallises  in 
glistening  leaflets  and  melts  at  218°;  when  treated  with  alcoholic 
ammonia,  it  yields  mcfothiodiphenylmethyldihydrotriazole,  but  with 
aqueous  ammonia  or  alkalis  it  is  converted  into  a  substance , 

o23h23on5s, 

which  forms  thick  crystals  and  melts  at  152°.  Iodomethylthioldiphenyl - 
methyldihydrotriazole  crystallises  in  colourless  needles  and  melts  at  250°. 

.CMe-NPh 

endoThiophenylbenzylmethyldihydrotriazole,  CH2Ph*N<[  ]>S  |  , 

\c=k 

crystallises  in  silky  needles  and  melts  at  205°. 

[With  E.  Blume.] — The  action  of  benzoyl  chloride  on  potassium 
j9-tolyldithiocarbazinate  leads  to  the  formation  of  endothio-5-phenyl- 1  -p- 
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tolylthiodiazcline ,  which  crystallises  in  glistening,  orange-coloured 
leaflets  and  melts  at  205 — 206°.  With  benzylamine,  it  yields 
hydrogen  sulphide  and  /?-l-p-tolyl-4-benzylthiosemcarbazide,  which 
crystallises  in  delicate,  glistening  needles  and  melts  at  156°.  Dixon’s 
tolylbenzylthiosemicarbazide  (Trans,,  1892,  61,  1022)  is  probably  the 
a- form. 


en&oThiodiphenyl-\-'p-tolyldihydrotriazole  crystallises  in  yellow  needles 
and  melts  at  340°.  Phenyliodomethylthiolphenyl-p-tolylthiodiazoline 
crystallises  in  glistening,  golden  leaflets  and  melts  at  188°.  When 
warmed  with  dilute  alkalis  and  acidified,  it  yields  methyl  benzoyl-'p-tolyl 
dithiocarbcizinate,  which  crystallises  in  glistening,  white  needles  and 
melts  at  160°,  but  if  warmed  with  dilute  alcoholic  alkalis  yields  the 
thiodiazoline  ether.  Methoxymethylthiolphenyl-p-tolylthiodiazoline  crys¬ 
tallises  in  glistening,  white  needles  and  melts  at  95°.  The  ethoxy- 
compound  crystallises  in  glistening,  white  needles  and  melts  at  83°. 
endoThio-b-phenyl-l-ip-tolyl-l-benzyldihydrotriazole,  formed  from  benzyl- 
amine  and  the  iodide,  crystallises  in  colourless,  glistening  leaflets  or 
prisms  and  melts  at  234°.  With  aniline,  the  iodide  forms  iodo- 

_ N’C  ID 

methyl  thiol- 4: 5 -diphenyl-l-p-tolyldihydrotriazole,  NPh^^g^  7 

which  crystallises  in  small,  white  needles,  melts  at  270°,  and,  with 
dilute  alkalis,  sodium  methoxide  or  ethoxide,  yields  the  hydroxy - 
compound,  which  crystallises  in  needles  and  melts  at  136°. 

[With  Sebastian  Schneider.] — 1 :  4-Diphenylsemicarbazide,  which 
melts  at  176°,  is  converted  by  boiling  concentrated  formic  acid  into 
foi’myldiphenylse?7iicarbazide,  CH0*NPh*NH*00-NHPh,  which  crystal¬ 
lises  in  silvery  leaflets  and  melts  at  170°.  Dilute  formic  acid  converts 
diphenylsemicarbazide  into  formylphenylhydrazine.  mcfoOxy-l  :  4-di- 

xCH — NPh 

phenyldihydrotriazole,  NPh^  >0  |  ,  which  is  obtained  by  heating 

\c=37 

formyldiphenylsemicarbazide  at  180°,  melts  at  256°,  and  is  identical  with 
Marckwald’s  diphenyliminodiazolone  (Joe.  cit.).  The  ewcfooxytriazole 
does  not  form  an  additive  product  with  methyl  iodide.  Boiling 
alcoholic  potassium  hydroxide  hydrolyses  it  to  diphenylsemicarbazide. 

G.  Y. 


Synthesis  of  Hydroxyphenyltriazoles  and  [its  bearing  on] 
Spatial  Hindrance.  Hans  Rupe  and  Gustav  Metz  (Per.,  1903,  36, 
1092 — 1104). — Rupe  and  Labhardt  have  shown  (Abstr.,  1900,  i,  258) 
that  carbamic  chloride  and  /3-acyl phenylhydrazines  interact  to  form 
hydroxyphenyltriazoles.  When,  however,  in  the  molecule 
NHPh-NH-COR, 

R  =  Ph,  it  was  noted  that  there  was  no  action  at  all  with  carbamic 
chloride.  This  was  attributed  to  spatial  hindrance,  a  view  which 
received  support  from  the  fact  that  when  R  =  CH2Ph,  interaction  with 
carbamic  chloride  took  place. 

The  authors  find  that  when  R  =  a  completely  reduced  benzene 
ring,  triazoles  are  readily  formed.  That  no  triazole  formation  occurs 
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when  R  =  Phis  therefore  due  to  the  negative  unsaturated  character 
of  benzene.  This  conception  of  the  influence  of  negative  unsaturated 
groups  is  further  borne  out  by  experiments  with  w-butyryl-,  crotonyl-, 
hydrocinnamoyl-,  and  cinnamoyl-phenylhydrazines. 

fi-Hexahydrobenzoylphenylliydrazine ,  N HPh  •  NH* CO •  CgH]  x ,  pre pared 
from  phenylhydrazine  and  hexahydrobenzoyl  chloride,  crystallises  from 
alcohol  in  beautiful,  white  prisms  melting  at  164°.  When  dissolved 
in  benzene  and  then  treated  with  carbamic  chloride,  it  yields  1  -phenyl- 
3-hexahydrophenyl-5-triazolone-3-carboxylamide, 


n:c(c6huv 
NPh—  co>N  co 


which  crystallises  from  anhydrous  acetone  in  long,  white  needles, 
melts  above  300°,  and  is  easily  soluble  in  warm  alcohol,  acetone,  and 
ethyl  acetate,  but  sparingly  so  in  benzene.  When  the  crude  product 
is  twice  crystallised  from  absolute  alcohol,  5-hydroxy-\-phenyl-3-hexa- 


hydrophenyltnazole ,  ^ph  > 


is  obtained.  It  may  also  be 


prepared  by  dissolving  the  crude  product  in  sodium  hydroxide  solution 
and  then  adding  mineral  acid.  It  crystallises  from  ethyl  acetate  in 
white,  stellar,  tiny  needles  melting  at  196 — 197°.  Its  acetyl  derivative 
forms  long,  white,  asbestos-like  needles  and  melts  at  107 — 108°;  the 
acetyl  group  is  eliminated  by  boiling  with  water,  but  less  readily  than 
is  generally  the  case  with  substances  of  this  type. 
l-Phenyl-3-propyl-5-triazolone-i-carboxylamide, 


N— CPra 

Aph-00>N-C0'NH- 


prepared  by  boiling  rc-butyrylphenylhydrazine  (m.  p.  103 — 104c)  with 
carbamic  chloride  in  benzene  solution,  crystallises  from  dry  benzene 
in  white  needles  or  prisms  melting  at  133c.  When  the  crude  product 
is  crystallised  from  aqueous  alcohol,  5-hydroxy-l-phenyl-3-propyltriazole 
is  formed,  but  is  best  obtained  from  the  original  material  by  dissolving 
in  sodium  hydroxide  and  adding  a  mineral  acid.  It  crystallises  from 
ethyl  acetate  in  long,  white  needles  and  melts  at  146°.  Its  acetyl 
derivative  crystallises  from  alcohol  in  brilliant',  flat  prisms  and  melts 
at  84°. 

fi-Crotonylphenylhydrazine,  NHPlrNH’CO'C H!GHMe,  crystallises 
from  ethyl  acetate  in  brilliant,  small  leaflets  or  scales  and  melts  at 
190°.  It  yields  5-hydroxy-l-phenyl-3-propenyltria»ole, 
OH-C2N3Ph-CH:CHMe, 

which  forms  brilliant,  faintly  yellow,  small  needles,  melts  at  188°,  and 
when  dissolved  in  chloroform  and  treated  with  bromine  yields 
5-hydroxy-l-phenyl-3-a[3-dibromopropyltriazole, 

OH-C2N3Ph-OHBr-CHMeBr, 

as  glittering,  faintly  yellow,  microscopic  prisms  melting  at  128°. 

5- Hydroxy-\-phenyltriazole-3- carboxylic  acid,  0H,C2N3Ph,C02H,  pre¬ 
pared  by  oxidising  5-hydroxy-l-phenyl-3-propenyltriazole  with  alkaline 
potassium  permanganate,  melts  at  179 — 180°. 

fi-IIydrocinnamoyljrfienylhydrazine,  NHPh*NH,CO,CII2* CH2Ph,  crys¬ 
tallises  from  dilute  alcohol  in  white  needles  and  melts  at  116 — 117°. 
The  crude  product,  obtained  by  treatment  with  carbamic  chloride,  did 
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not,  in  this  case,  yield  an  amide  when  crystallised  from  boiling 
alcohol.  The  hydroxytriazole,  OH’C^NgPh’CH^CHjPh,  crystallises 
from  dilute  alcohol  in  very  small,  faintly  yellow  needles,  melting 
at  182 — 183°.  Its  acetyl  derivative  melts  at  109°. 

When  carbamic  chloride  was  treated  with  /3-cinnamoylphenyl- 
hydrazine,  no  hydroxytriazole  was  obtained.  A.  McK. 

Hydroxyphenyltriazoles.  Hans  Rupe  and  Hans  Labhardt 
(Her.,  1903,  36,  1104 — 1105). — Acree  (Abstr.,  1902,  i,  242)  considers 
Pinner’s  phenylurazole  to  be  3-hydroxy-l-phenyl-5-triazole.  He 
obtained  it  from  a  substance  which  he  regarded  as  ethyl  diphenylsemi- 
carbazidedicarboxylate,  but  the  authors,  who  have  previously  prepared 
the  same  substance  by  the  same  method,  found  it  to  be  the  carbamide 
of  ethyl  phenyltiydrazidoformate  [ethyl  phenylsemicarbazide-a  carb- 
oxylatej  (Abstr.,  1899.  i,  356). 

In  the  amides  formed  by  the  primary  action  of  carbamic  chloride  on 
/8-acylphenylhydrazines,  the  group  CO*NH2  is  attached  to  N,  whilst 
in  the  acetyl  derivatives  of  the  hydroxytriazoles  the  acetyl  group  is 
very  probably  attached  to  oxygen.  In  the  strongly  acid  triazole  com¬ 
pounds,  the  nitrogen  derivatives  are  often  quite  as  labile  as  the  oxygen 
derivatives.  A.  McK. 

2 :  4-Dialkylsemicarbazides  and  their  Intramolecular  Trans¬ 
formations.  Max  Busch  and  Robert  Frey  ( Ber .,  1903,  36, 
1362 — 1379). — Phenylcarbimidereacts  with  anabsoluteethereal  solution 
of  formazyl  hydride  (Abstr.,  1893,  i,  83)  yielding  carbanilinoformazyl 
hydride,  NHPh-CO'NPh-lSKCH-NINPh.  This  crystallises  from  benz¬ 
ene  or  alcohol  in  yellowish-red  needles,  melts  and  decomposes  at  178°, 
and  has  feebly  acidic  properties.  When  hydrolysed  with  20  per  cent, 
sulphuric  acid  and  alcohol,  it  yields  2 : 4-diphenylsemicarbazide  (compare 
preceding  abstract).  The  same  compound  is  obtained  when  1-acetyl- 
2  :  4  diphenylsemicarbazide  (Freund  and  Konig,  Abstr.,  1894,  i,  96; 
Yahle,  ibid.,  411)  is  hydrolysed  in  a  similar  manner,  or  when  the 
2  :  A-diphenylsemicarbazone  of  methyl  dithioccirbonate  is  hydrolysed. 
The  latter,  HHPh*CO*NPh,NiC(SMe)2,  is  obtained  by  the  methylation 
of  the  2  :  4-diphenylsemicarbazide  of  methyl  1-dithiocarbazinate  (Abstr., 
1901,  i,  234).  It  crystallises  from  alcohol,  melts  at  105°,  and  dissolves 
in  the  usual  solvents. 

The  hydrochloride  of  2 : 4-diphenylsemicarbazide  forms  colourless 
needles,  melts  and  decomposes  at  186°,  and  is  decomposed  by  water. 
The  platinichloride  crystallises  in  yellow  needles.  On  treatment  with 
nitrous  acid,  the  semicarbazide  yields  s-diphenylcarbamide ;  with 
benzaldehyde,  it  yields  benzaldehyde-2  :  4-diphenylsemicarbazone,  and 
with  phosgene,  2  :  4-diphenylurazole  (Abstr.,  1 901 ,  i,  6 1 7).  With  phenyl- 
carbimide,  it  forms  1-carbanilino-l  :  k-diphenylthiosemicarbazide, 
HIIPh'CO’NPh'NH'CS’NHPh,  crystallising  in  colourless  needles  and 
melting  at  170° ;  the  hydrochloride  melts  at  190°. 

2  :  4-Diphenylsemicarbazide  is  completely  transformed  into  the 
1 : 4-isomeride  (m.  p.  176°)  when  heated  for  half  an  hour  at  170 — 175°. 
It  is  not  oxidised  by  ferric  chloride  and  does  not  give  BUlow’s  reaction. 
Yahle’s  1-acetyl-l  :  4-diphenylsemicarbazide  (loc.cit.)  melts  at  192°  and 
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not.  at  183°,  and  the  isomeric  1 -acetyl-2  : 4-derivative  at  184°  and  not 
at  175—178°. 

Methyl  o-tolyldithiocarbazinate  melts  at  148°  and  reacts  with  phenyl  - 
carbimide,  yielding  methyl  2-o4olyl-i-phenylsemicarbazide-l-dithiocarb- 
oxylate ,  NHPh,CO*N(C7.H7),NH,OS,SMe,  which  crystallises  in  colour¬ 
less  needles,  sparingly  soluble  in  alcohol  or  ether.  When  methylated 
at  the  ordinary  temperature  in  the  presence  of  alcohol  and  alkali,  it 
yields  the  o4olylphenylsemicarbcizone  of  methyl  dithioccirbonate, 
NHPh*CO*N(C7H7)*N(SMe)2, 

in  the  form  of  colourless  needles  melting  at  98°.  When  this  is 
hydrolysed,  4:-phenyl-2-o4olylsemicarbazide  is  obtained  in  the  form  of 
compact,  colourless  needles  or  prisms  melting  at  136°.  With  benzal- 
dehyde,  it  yields  a  aemioarbazone  melting  at  118°,  and  when  heated  at 
175°  for  some  time  is  partially  transformed  into  the  isomeric  i-phenyl- 
\-o-tolylsemicarbazide,  which  may  also  be  obtained  by  the  union  of 
o-tolylhydrazine  and  phenylcarbimide.  It  crystallises  in  glistening 
needles,  melts  at  142°,  is  readily  soluble  in  most  solvents,  and  with 
nitrous  acid  yields  a  nitrosoamine  which  turns  red  at  about  70° 
and  melts  at  116°.  o-Tolylazocarbanilide,  C7H7iIIN,CO,NHPh, 
obtained  by  the  oxidation  of  the  1  :  4-o-tolylphenylsemicarbazide 
with  ferric  chloride,  forms  dark  red  needles  which  melt  and  decompose 
at  132—133°. 

Methyl  m-tolyldithiocarbazinate  crystallises  in  colourless  needles  or 
plates  and  melts  at  111°.  Methyl  m-tolylphenylsemicarbazidedithio- 
carboxylatc  melts  at  152°  and  the  m -tolylphenylsemicarbazone  of  methyl 
dithiocarbonate  at  127°,  On  hydrolysis,  the  latter  yields  4 -phenyl-2-m- 
tolylsemicarbazide  in  the  form  of  colourless  needles  melting  at  112° 
and  readily  transformed  at  160°  into  the  isomeric  4-phenyl-l-mtolyl- 
semicarbazide  melting  at  159°, 

Di-p-tolylformazyl,  OyH^NH'N.'OH'NHST’CyHy,  crystallises  in 
reddish-brown  needles  melting  and  decomposing  at  105°.  With 
phenylcarbimide,  it  yields  the  carbanilino-covo^oxmA, 

NHPh-CO-N(C7H7)-N:CH-N:N-C7H7, 
melting  and  decomposing  at  184 — 185°.  When  this  latter  is  hydro¬ 
lysed,  i-phenyl-2-^4olylsemicarbazide  is  obtained  in  the  form  of  colour¬ 
less  plates  melting  at  184 — 185°.  It  dissolves  readily  in  organic 
solvents  and  is  basic  in  character.  The  hydrochloride  crystallises  in 
colourless  needles,  melts  and  decomposes  at  170°,  and  is  decomposed  by 
water.  With  nitrous  acid,  it  yields  phenyl-jo-tolylearbamide.  With  benz- 
aldehyde,  the  semicarbazide  yields  benzaldehyde-4:-phenyl-24olylsemicarb- 
azone,  NHPh,CO*N(C7H7)’NIOHPh,  in  the  form  of  colourless  needles 
melting  at  176 — 177°.  i-Phenyl-l-'pdolylsemicarbazide,  obtained  from 
^-tolylhydrazine  and  phenylcarbimide  or  by  intramolecular  transforma¬ 
tion  of  the  2  :  4-compound  at  176 — 177°,  crystallises  from  alcohol  in  large, 
glistening  needles  and  melts  at  171°.  When  oxidised,  it  yields  p -tolyl- 
azocarbanilide  in  the  form  of  light  yellow  needles  melting  and  decom¬ 
posing  at  129°. 

Methyl  2-phenybi-ethyhemicarbazide- 1  -dithiocarbazinate , 
NHEt-CO-NPh-NH-CS-SMe, 

obtained  from  ethylcarbimide  and  methyl  phenyldithiocarbazinate, 
crystallises  in  colourless  prisms  which  soften  at  120°  and  melt  at  122°, 
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When  methylated,  it  yields  the  phenylethylsemicarbazone  of  methyl 
dithiocarbonate,  NHEt,CO,NPh*NIO(SMe)2,  melting  at  106°  and 
readily  soluble  in  most  solvents.  This,  on  hydrolysis,  gives  ^-ethyl-2- 
phenylsemicarbctzide,  which  crystallises  from  dilute  alcohol  in  colourless 
plates  melting  at  88°,  and  is  soluble  in  all  solvents  including  water. 
With  m-nitrobenzaldehyde,  it  yields  a  phenylethylsemicarbazone , 
NHEt*CO-N*N:CH*C6H4-NOa, 

melting  at  153°.  When  heated  at  165 — 170°,  the  2-phenyl-4-ethyl- 
semicarbazide  is  partially  transformed  into  the  1-pheny  1-4-ethyl 
compound  melting  at  151°  (Fischer,  Annalen,  1878,  190,  109). 

Acetylphenylethylsemicarbazide  crystallises  in  small  needles,  melts  at 
92°,  and  when  hydrolysed  with  dilute  sulphuric  acid  yields  phenyl- 
hydrazine,  o-Nitrophenyldiazonium  chloride  reacts  with  malonic  acid 
yielding  the  o -nitrophenylhydrazone  of  glyoxylic  acid, 

no2*c,h4-nh:-n:ch-co2h, 

melting  at  202°,  and  not  a  formazyl  derivative.  J.  J.  S. 

m- Azophenol.  Karl  Elbs  and  W.  Kirsch  (J.  pr.  Chem .,  1903, 
[ii],  67,  265 — 273.  Compare  Abstr.,  1899,  i,  270). — m -Azophenol, 
formed  by  diazotisation  of  m-diaminoazobenzene,  crystallises  in  light 
yellow,  glistening  leaflets,  melts  at  205°,  is  easily  soluble  in  hot  alcohol, 
ether,  acetone,  or  glacial  acetic  acid,  and  dissolves  in  very  dilute  aqueous 
sodium  hydroxide  to  a  red,  in  aqueous  ammonia  or  cold  sodium 
carbonate  to  a  brownish-yellow,  solution.  The  diacetyl  derivative 
crystallises  in  yellow  needles,  melts  at  137°,  and  is  easily  soluble  in  hot 
alcohol,  benzene,  acetone,  or  glacial  acetic  acid,  but  insoluble  in  water 
or  aqueous  sodium  hydroxide.  The  dibenzoyl  derivative  crystallises  in 
yellowish-brown  needles  and  melts  at  129°.  ^-Nitro-m- azophenol, 
0H,C6H4,N2*C6H3(0H),]Sr02,  formed  by  nitrating  azophenol  in  cold 
glacial  acid  solution,  crystallises  in  yellowish-brown  needles,  melts  at 
205°,  and  is  easily  soluble  in  hot  dilute  alcohol,  ether,  or  glacial  acetic 
acid,  and  forms  a  yellowish-brown  sodium  derivative  which  is  easily 
soluble  in  water.  Diacetyl-p-nitro-m-azophenol,  formed  by  acetylating 
nitroazophenol  or  by  nitrating  diacetylazophenol,  crystallises  in 
brownish-yellow  leaflets,  melts  at  141°,  and  is  easily  soluble  in  ether, 
acetone,  or  glacial  acetic  acid.  When  boiled  with  water  and  zinc  dust, 
m-azophenol  forms  a  colourless  solution,  which  probably  contains 
m -hy  dr  azophenol,  as  the  solution  becomes  red  and  deposits  azophenol 
when  shaken  with  air.  If  the  colourless  solution  is  poured,  when 
boiling,  into  fuming  nitric  acid,  w-dihydroxybenzidine  crystallises  out 
on  cooling.  Tetra-acetyl-2  :  2 '-dihydroxybenzidine,  C12H8(OAc)2(NHAc)2, 
crystallises  in  colourless  leaflets,  melts  at  128°,  and  is  easily  soluble  in 
hot  alcohol.  When  diazotised  and  coupled  with  R-salt,  2  :  2'-dihy- 
droxy benzidine  forms  a  dye,  which  is  precipitated  by  dilute  hydrochloric 
acid  as  a  dark  brownish-red  powder,  dissolves  in  water  to  a  red  solu¬ 
tion,  and  dyes  cotton  wool  bluish-violet  in  an  alkaline  bath ;  on 
addition  of  hydrochloric  acid,  the  colour  changes  to  a  pure  blue. 

Reduction  and  treatment  with  acid  of  y»-nitro-wz-azophenol  leads 
to  the  formation  of  5 -amino-2  :  2' -dihydroxybenzidine  hydrochloride , 
OH*C6H3(NH2)*C6H2(NH2)2’OH,2HCl,  which  remains  unchanged  at 
340°  and  is  easily  soluble  in  water  and  reprecipitated  on  addition  of 
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concentrated  hydrochloric  acid.  The  aqueous  solution  of  the  salt 
graduilly  becomes  coloured  brown  ;  when  diazotised  and  coupled  with 
B-salb,  aminodihydroxybenzidine  yields  a  red  solution  which  dyes 
cotton  wool  a  pure  blue.  (x.  Y. 


Action  of  ju-Nitrobenzaldehyde  on  Ethyl  Phenylazoaceto- 
acetate.  Bernhard  Prager  ( Ber .,  1903,  36,  1449 — 1451). — Whilst 
^i-nitrobenzaldehyde  readily  condenses  with  ethyl  phenylazomebhyl- 
aminocrotonate,  NMe;OMe,CH(NlNPh)-C02Et,  to  form  an  additive 
product,  N02-C6H4-CH(0H)*CH2-C(:NMe)-CH(N:NPh)-C02Et,  which 
is  readily  hydrolysed  to  the  compound 

N02-06H4-CH(0H)*CH2*C0‘CH(N:NPh)-C02Et, 
the  latter  cannot  be  prepared  from  p-nitrobenzaldehyde  and  ethyl 
phenylazoacetoacetate.  The  condensation  of  these  substances  only 
takes  place  in  presence  of  alkali  hydroxides,  and  then  yields  the 
sodium  derivative  of  the  unsaturated  compound 

N02-06H4-0H:CH-C0-CH(N:NPh)-C02Et, 
which  separates  from  alcohol  in  yellow  needles  ;  the  free  ester  is  a 
yellow  powder  which  darkens  above  100°  and  intumesces  at  155°. 

By  acids,  it  is  hydrolysed  to  phenylazo--p-nitrobenzylideneacetone, 
N02*C6K4*CH;CH*C0’CH2*NlNPh,  which  crystallises  from  much 
xylene  in  orange-coloured,  felted  needles,  darkens  at  195°,  and  melts 
with  intumescence  at  210°.  T.  M.  L. 


Fatty  Aromatic 
Prager  (Ber.,  1 003, 


64,  578). — The  compound,  C22H29v^5, 


Aminoazo-compounds.  III.  Bernhard 
36,  1451 — 1459.  Compare  Abstr.,  1902, 

9ON5,  prepared  by  the  interaction  of 
diazobenzene  and  ethyl  diethylaminocrotonate  is  decomposed  by 
alcoholic  sulphuric  acid  yielding  alcohol,  phenylhydrazine,  and  a 
colourless  base,  CuH1902N3,  which  crystallises  from  light  petroleum 
in  obliquely  truncated  prisms  and  melts  at  66‘5 — 67°;  its  picrate 
forms  yellow,  prismatic  crystals  and  melts  at  192°  (corr.).  The 

formula  NPhlN'C^'^^P^^  ,  formerly  assigned  to  the  com- 
^C(OEt) - NPh  J  b 

pound  CnnHnoCXN’,.,  is  now  established,  and  the  new  base  is  shown  to 

.  “  ‘  J3Me(NEt2)*NH 

have  the  constitution  CO<T  2  I 

CO - NPh 


the  crystals  of  the  base 


are  colourless  but  have  a  blue  shimmer,  and  the  solutions  in  organic 
media,  and  especially  in  benzene,  show  a  blue  fluorescence.  The  same 
base  is  produced  together  with  aniline  and  ammonia  when  the  compound 
C22H29ON5  is  reduced  with  zinc  dust  in  hydrochloric  acid  solution. 

Alcoholic  sodium  hydroxide  converts  the  base  C14HI902X3  into  an 
acid,  C14H2103N3,  which  is  formulated  as 

NHPh-NH-0Me(NEt2)-CO-CO2H, 

and  was  isolated  in  the  form  of  an  aurichloride.  By  the  action  of 
dry  hydrogen  chloride  or  its  alcoholic  solution,  it  is  reconverted  into 
the  original  base  with  loss  of  1H20,  and  not  into  an  ester;  it  yields 
aniline  when  reduced  with  zinc  dust  and  hydrochloric  acid.  T.  M.  L. 
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Ethyl  Phenylhydrazonecyanoacetate  and  Phenylazocyano- 
acetate.  Hans  Weissbach  ( J .  jyr,  Ghem.,  1903,  [ii],  67,  395 — 413. 
Compare  Abstr.,  1898,  i,  366,  and  Kjellin,  Abstr.,  1897,  i,  616). — 
Ethyl  a-phenylazocyanoacetate  (m.  p.  84°)  is  best  prepared  by  the  action 
of  tsodiazobenzene  hydroxide  on  ethyl  cyanoacetate  in  alcoholic  solution 
below  0°.  The  product  always  contains  ethyl-a-phenylhydrazone- 
cyanoacetate,  which  is  removed  by  acetylation.  The  acetylhydrazone 
is  insoluble,  but  the  unchanged  azo-compound  is  easily  soluble  in  light 
petroleum.  The  azo-compound  is  soluble  in  aqueous  sodium  hydroxide, 
and  is  reprecipitated  unchanged  by  carbon  dioxide,  but  on  addition  of 
hydrochloric  acid  to  the  alkaline  solution  ethyl  /3-phenylazocyanoacetate 
is  precipitated.  The  /3-form  is  red,  melts  at  118°,  remains  unchanged 
after  repeated  fusions  or  crystallisation  from  light  petroleum.  It 
is  not  acted  on  by  acetyl  chloride.  The  a-  and  /3-azo-compounds  are 
stereoisomerides. 

The  action  of  benzenediazonium  chloride  on  cyanoacetic  acid  in 
aqueous  solution  leads  to  the  formation  of  formazyl  cyanide  (Rothen- 
burg,  Abstr.,  1894,  i,  273  ;  Wedekind,  Abstr.,  1898,  i,  193).  The 
hydrolysis  of  formazyl  cyanide  by  potassium  hydroxide  leads  to  the 
formation  of  formazylcarboxylic  acid,  NHPh-NIC(G02H),NINPh, 
which  separates  from  alcohol  in  red  crystals  and  melts  at  163°.  The 
silver  salt  is  a  dark  violet,  the  lead  salt  a  flesh-coloured  precipitate. 
The  anilide  could  not  be  prepared  from  ethyl  phenylhydrazonecyano¬ 
acetate.  The  action  of  carbonyl  chloride  on  the  potassium  compound 
of  the  /3-ester  leads  to  the  formation  of  the  a-modification. 

When  heated  with  acetyl  chloride  at  90 — 100°  under  pressure, 
ethyl  phenylhydrazonecyanoacetate  (a  or  /3)  forms  an  unstable 
a -acetyl  derivative,  which  crystallises  in  white  needles,  melts  at  158°, 
and  on  crystallisation  from  acetone  is  converted  into  the  fi-acetyl 
derivative,  which  crystallises  in  plates  and  melts  at  166°. 

Hydrolysis  of  the  acetylated  ester  leads  to  the  formation  of  acetyl- 
jjhenylhydrazonecyanoacetic  acid,  NPhAc*N!C(CN),C02H,  which 
crystallises  in  slender  needles,  melts  at  210°,  and  yields  coloured 
metallic  salts.  Hydrolysis  of  the  acetylated  ester  with  an  excess  of 
alkali  leads  to  the  formation  of  a  substance  which  crystallises  in 
brown  needles  and  melts  at  130°. 

The  action  of  ammonia  on  the  a-  or  /3-acetyl  ester  leads  to  the 
formationyif  acetylyhenylhydrazonecyanoacetamide,  which  crystallises  in 
golden  leaflets  and  melts  at  224°  (compare  Kriickeberg,  Abstr.,  1894, 
i,  369). 

Ethyl  p-tolylhydrazonecyanoacetate  yields  an  acetyl  derivative, 
which  was  obtained  in  two  modifications.  The  unstable  modification 
crystallises  in  needles  and  melts  at  216°;  the  stable  modification 
crystallises  in  leaflets  and  melts  at  218 — 219°.  The  corresponding 
acid,  obtained  by  hydrolysis  of  the  ester,  crystallises  in  slender, 
yellow  needles  and  melts  at  225°.  With  alcoholic  ammonia,  the  ester 
forms  the  corresponding  amide,  which  melts  at  250°.  The  action  of 
acetyl  chloride  at  100°  on  ethyl  o-tolylhydrazonecyanoacetate  leads 
to  the  formation  of  the  stable  or  /3-modification,  which  melts  at  134° 
and  is  converted  into  the  a-form  by  solution  in  aqueous  sodium 
hydroxide  and  precipitation  by  hydrochloric  acid.  The  a-form  melts 
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at  85°  and  changes  into  the  /?-  at  100°.  Ethyl  m-xylylhydrazone* 
cyanoacetate  gives  similar  results  with  acetyl  chloride.  The  ^-modi¬ 
fication  melts  at  166°. 

Ethyl  p- tolyl-,  o-tolyl-,  and  m-xylyl-hydrazonecyanoacetates,  when 
boiled  with  potassium  hydroxide  (2  mols.)  in  aqueous  solution,  yield 
respectively  p -tolylhydrazoneacetamide,  which  melts  at  168°,  o-tolyl - 
hydrazoneacetamide,  which  melts  at  186°,  and  m -xylylhydrazoneacet- 
amide ,  which  melts  at  184°.  The  three  substances  crystallise  in 
glistening,  yellow  leaflets.  The  yvtolyl  compound  forms  a  hydrochloride . 
The  action  of  nitrous  acid  on  o-tolyl-  and  m-xylyl-hydrazoneacetamides 
leads  to  the  formation  of  the  corresponding  nitroso-compounds.  p-Tolyl- 
and  phenyl-hydrazoneacetamides  are  decomposed  by  nitrous  acid. 

G.  Y. 


Interaction  of  Diazonium  Salts  with  Derivatives  of  Santonin. 
Edgar  Wedekind  and  0.  Schmidt  { Ber .,  1903,  36,  1386 — 1394). — 
The  disbenzeneazosantonic  acid,  previously  obtained  (Abstr.,  1898, 
i,  596),  has  probably  the  structure 

CO - CH2-CH-CMe-CH-N:NPh 

C02H-CHMe*C(lSr:NPh)-CH2-CH*CMe-C0  °r 

CO-CH(N:NPh)-CH-CMe-CH2 

C02H-CHMe-C(N:NPh)-CH2-CH-CMe*C0  •  Tt  1S  now  shown  that 
desmotroposantonin  and  the  santonous  acids  also  combine  with 
diazonium  chlorides  giving  henzeneazodesmotroposantonins , 

CQ</0 - CH-CH2-C-CMe:C-N:NR 


It  is  now  shown  that 


- CH-CH  .C-CMelC-NiNR 

;  Ml  i  , 


and  benzeneazosantonous  acids, 


CHMe*  CH*CH2-C-CMe:C*OH 


CH2-CH2-C-CMe:c*N:NR 
C02H-CHMe-CH-CH2-C-CMe:C'OH  ’ 
Benzeneazodesmotroposantonin  (benzeneazodimethylhydroxyletrahy- 
dronaphtholpropionolactone),  obtained  from  desmotroposantonin  and 
benzenediazonium  chloride,  crystallises  from  benzene  in  long,  felted, 
yellow  needles  and  melts  at  260°.  The  analogous  compound  from 
y>toluenediazonium  chloride  separates  from  alcohol  in  bright  red 
crystals  and  melts  at  275°;  that  from  o-nitrobenzenediazonium 
chloride  crystallises  from  boiling  benzene  in  dark  red  needles  melting 
at  275°,  and  the  compound  from  diazotised  js-aminobenzoic  acid  de¬ 
composes  at  260°  ;  the  derivative  obtained  from  diazotised  sulphanilic 
acid  melts  at  269°. 


Benzeneazodesmotroposantonous  acid  ( benzeneazodimethyltetrahydro - 
naphtholpropionic  acid),  prepared  from  desmotroposantonous  acid  and 
benzenediazonium  chloride,  crystallises  from  alcohol  in  lustrous,  red 
leaflets,  and  melts  and  decomposes  at  218°  ;  the  p -toluene  compound  is 
similar  and  melts  at  214°.  Benzeneazo-d-santonous  acid  crystallises  in 
thick,  red  prisms  and  melts  at  250°;  Tp-nitrobenzeneazo-d-santonous 
acid  forms  bright  red  leaflets  and  melts  at  175°,  and  o -tolueneazo- 
desmotroposantonine  sinters  at  285°  and  melts  at  290°.  W.  A.  D. 


Azosan tonic  Acids.  Edgar  Wedekind  (Ber.,  1903,  30, 

1395 — 1397.  Compare  preceding  abstract,  and  Abstr.,  1898,  i,  596). — - 
Disbenzeneazosantonic  acid,  on  reduction  with  stannous  chloride  and 
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hydrochloric  acid,  gives  a  red  substance,  C42H5208N6SnCl6,  which  is 
apparently  the  tin  salt  of  the  aminoazo- compound, 

NH2'C15H1804-N2Ph.  .  .  .  . 

The  action  of  o-ditolyltetrazonium  chloride  on  santonic  acid  is  not 
analogous  to  that  of  benzenediazonium  salts,  as  it  fails  to  give  a 
compound  containing  two  azo-groups  in  the  molecule  of  santonic  acid ; 
the  product  is  di-o-tolyldisazodisantonic  acid,  C12H6Me2(N2*C15H1804)2, 
which  after  purification  melts  at  164 — 166°. 

All  attempts  to  bring  about  direct  combination  of  santoninic  acid 
with  diazonium  salts  were  unsuccessful.  W.  A.  D. 

Soluble  Arsenates  of  Albumoses  and  Gelatoses.  Knoll  &  Co. 
(D.R.-P.  135306,  135307,  and  135308). — Albumoses,  dissolved  in  water 
or  suspended  in  alcohol,  are  mixed  with  a  strong  solution  of  arsenic 
acid,  concentrated  under  reduced  pressure,  and  after  cooling  poured 
into  strong  alcohol.  The  yellowish-white  products  are  readily  soluble 
in  water  and  contain  5 — 8  per  cent,  of  arsenic,  according  to  the 
nature  of  the  albumose  employed. 

Gelatin  may  also  be  heated  directly  with  arsenic  acid,  in  which  case 
peptonisation  first  occurs  under  the  influence  of  the  acid.  C.  H.  D. 

Crystallisation  of  Haemoglobin.  Edward  T.  Reichert  {Amer. 
J.  Physiol.,  1903,9,97 — 99). — Crystals’of  oxyhsemoglobin  can  be  more 
readily  obtained  from  oxalated  blood  than  from  ordinary  blood.  The 
best  laking  agent  is  ethyl  ether,  or,  better  still,  ethyl  acetate.  As- 
phyxial  blood  yields  crystals  more  readily  than  normal  blood.  In  a 
mixture  of  bloods,  the  process  of  crystallisation  is  usually  retarded, 
and  if  the  crystalline  forms  are  different,  one  usually  begins  to  separate 
before  the  other.  If  a  mixture  of  the  blood  of  rat  and  guinea  pig  is 
used,  crystals  of  different  form  from  either  blood  separately  are 
obtained.  W.  D.  H. 

Combination  crystals  similar  to  those  referred  to  in  the  last  sentence 
were  described  by  Halliburton  [Quart.  J.  Min.  Sci.,  1887)  some  years 
ago.— W.  D.  H. 

Specific  Rotation  of  the  Nucleic  Acid  of  the  Wheat 
Embryo.  Thomas  B.  Osborne  {Amer.  J.  Physiol.,  1903,  9,  69 — 71). 
— Nucleic  acid  from  the  wheat  embryo  is  strongly  dextrorotatory 
([“•Id  +67 — 73'5°),  and  the  degree  of  rotation  is  influenced  by  the 
concentration  of  the  solution.  In  mixtures  of  albumin  and  nucleic 
acid,  the  dextrorotatory  action  is  lessened  by  the  opposite  activity  of 
the  albumin.  In  nucleo-proteids,  increase  in  the  amount  of  nucleic 
acid  in  combination  increases  the  dextrorotation.  W.  D.  H. 

Compounds  of  Nucleic  Acid  and  its  Derivatives  with 
Formaldehyde.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  139907). — Nucleic  acid  and  its  derivatives  containing  phos¬ 
phorus,  such  as  nucleothymic  acid,  combine  directly  with  formaldehyde, 
the  products  being  yellow  powders,  which  are  stable  in  the  air  and 
form  soluble  alkali  salts,  the  solutions  of  which  are  stable  in  the  cold, 
but  evolve  formaldehyde  on  heating.  C.  H.  D. 
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Distinction  of  two  kinds  of  Catalase.  Oskar  Loew  ( Gentr . 
Bakt.  Par.,  1903,  ii,  10,  177 — 179). — Experiments  made  to  ascertain 
whether  soluble  catalase  is  mechanically  fixed,  as  supposed  by  Pozzi- 
Escot  (Bui.  Soc.  chim.,  1902,  27,  284),  gave  negative  results.  The 
opinion  that  an  insoluble,  as  well  as  a  soluble,  form  of  catalase  exists 
is  therefore  adhered  to  (compare  Abstr.,  1901,  i,  435). 

N.  IT.  J.  M. 

Emulsin,  as  obtained  from  Almonds,  is  a  mixture  of 
Several  Ferments.  Emile  Bourquelot  and  Henri  HIsrissey 
(Compt.  rend.  Soc.  Biol.,  1903,  55,  219 — 221.  Compare  Abstr.,  1902, 
i,  634,  and  744  ;  also  J.  Pharm.  Chim.,  1895,  [vi],  2,  327,  376,  and  435  ; 
and  1902,  [vi],  16,  417). — The  product,  known  as  emulsin,  contains, 
besides  (1)  emulsin,  (2)  a  lactase,  (3)  probably  a  gentiobiase,  and  (4) 
frequently  invertin.  N.  H.  J.  M. 

Antiferments.  Emile  Bourquelot  and  Henri  Herissey  (Compt. 
rend.  Soc.  Biol.,  1903,  55,  176 — 178). — Antiferments  arrest  the  action 
of,  but  do  not  destroy,  the  soluble  ferments.  There  are,  however, 
definite  chemical  substances  which  produce  similar  effects,  of  which  the 
action  of  one,  namely,  lime  water,  on  invertin  is  described.  It  is 
further  stated  that  this  action  of  lime  water  is  destroyed  by  boiling. 

W.  D.  H. 

Action  of  Mixed  Organo-magnesium  Compounds  on 
Substances  containing  Nitrogen.  Louis  Meunier  (Compt.  rend., 
1903,  136,  758 — 759). — The  mixed  organo-magnesium  compounds 
described  by  Grignard  (Abstr.,  1901,  i,  263)  react  with  amino-  and 
imino-compounds  thus  :  NHR2  +  EtMgI  =  NK2,MgI  +  C2H6.  Dry  am¬ 
monia  is  rapidly  absorbed  by  an  ethereal  solution  of  magnesium 
ethiodide,  a  white  deposit  of  amino-magnesium  iodide  being  formed 
and  ethane  evolved.  When  ethereal  solutions  of  aniline  and  mag¬ 
nesium  ethiodide  are  mixed,  a  violent  reaction  takes  place,  a  white 
precipitate  appears,  which  subsequently  redissolves,  and  ethane  is 
evolved  ;  on  evaporating  the  ether,  a  compound,  NHPlrMgl,  crystal¬ 
lises  in  pale  yellow  needles,  which  are  immediately  decomposed  by 
water  and  alcohol.  Methylaniline  reacts  in  the  same  manner  with 
magnesium  ethiodide,  but  dimethylaniline  is  without  action.  Diazo- 
aminobenzene  and  magnesium  ethiodide  yield  ethane  and  a  compound , 
NPh  N*NPh*Mgl,  forming  yellowish-brown  crystals,  which  is  decom¬ 
posed  by  water  and  alcohol.  Phenylhydrazine  and  magnesium  etho- 
bromide  yield  a  compound,  MgBr  ’NPh  ’NH'MgBr,  which  is  insoluble 
in  ether.  These  compounds  can  all  be  prepared  by  treating  the  amino- 
derivative  with  ethyl  iodide  in  ethereal  solution  in  the  presence  of  mag¬ 
nesium  powder.  K.  J.  P.  O. 
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Critical  Constants  of  some  Organic  Substances.  G.  1>. 
Vespignani  ( Gazzetta ,  1903,  33,  i,  73 — 78). — The  author  has  used  the 
method  given  by  Altschul  (Abstr.,  1893,  ii,  446)  for  determining  the 
critical  constants  of  some  organic  substances  for  which  concordant 
values  have  not  been  obtained  previously ;  the  following  table  contains 
his  results  : 


Boiling  point. 

Sp.  gr. 
at 

21°/4°. 

Critical 

temp. 

Critical 

pressure 

(atmo¬ 

spheres). 

Crit 

coeffi 

Found- 

ical 

cient. 

Calc. 

Methyl  sulphide  . 

38° 

(760  mm.) 

0-8458 

231-29° 

56-14 

8-98 

Ethyl  „  . 

92 

(758-5  ,,  , 

0-8364 

284-60 

47-1 

11-83 

15-53 

Methyl  ethyl  sulphide 

66 

(760  „  ) 

0-8369 

259-66 

4P9 

12-71 

n 

Ethyl  hydrogen  ,, 

37 

(759-2  „  ) 

0-8380 

228-3 

63-5 

7-89 

BUI 

Acetic  anhydride  . 

136-5 

(760-6  ,.  ) 

1-0757 

296 

46  2 

12-31 

12-69 

Propionittile  . 

98 

(760  „  ) 

0-7831 

258-09 

53-8 

9-87 

8-36 

tt-Amylene . 

37-5 

(761-5  „  ) 

0-6360 

202'6 

40-4 

11-77 

12-40 

Propionic  acid  . 

140-7 

(759-8  ,,  ) 

0-9958 

339 

52-9 

11-55 

11-01 

Ethylene  dibromide ... 

131 

(757-13  „  ) 

2-1873 

109-83 

70’6 

8-24 

giroa 

Carbon  tetrachloiide... 

76-4 

(760  „  ) 

1-E817 

259-5 

39-5 

13-48 

14-35 

T.  II.  P. 

Action  of  Acetylene  on  Caesium -Ammonium  and  on 
Rubidium -Ammonium.  Preparation  and  Properties  of  the 
Acetylene  Acetylides,  C2Cs2,C2H2  and  C2Rb2,C2H2,  and  of  the 
Carbides  of  Caesium  and  Rubidium.  Henri  Moissan  (Compt. 
rend.,  1903,  136,  1217 — 1222.  Compare  Abstr.,  1899,  i,  241). — When 
acetylene  is  passed  into  a  solution  of  caesium-ammonium  in  liquid 
ammonia,  the  blue  colour  disappeai’s  and  ethylene  is  formed  (3C2H2  + 
2NH3Cs  =  C2Cs2,C2H2  +  2NH3  +  C,2H4).  On  evaporating  the  ammonia, 
transparent  crystals  of  ccesium  acetylide  acetylene  are  left.  This 
compound  is  an  active  reducing  agent  and  very  easily  enters  into 
reaction  with  various  gases.  It  melts  without  decomposition  at  about 
300°,  and  is  violently  decomposed  by  water,  giving  caesium  hydroxide 
and  acetylene. 

Rubidium  acetylide  acetylene,  C2Rb2,C2H2,  is  formed  in  the  same  way 
as  the  caesium  compound  and  behaves  similarly.  It  forms  trans¬ 
parent,  hygroscopic  crystals,  which  melt  at  about  300°  with  slight 
decomposition. 

Neither  of  these  compounds  combines  with  ammonia  as  the  cor¬ 
responding  calcium  one  does.  When  the  caesium  compound  is  heated 
in  a  vacuum,  it  begins  to  dissociate  at  about  50°  and  melts  at  about 
300°.  At  a  slightly  higher  temperature,  decomposition  sets  in,  and 
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a  mixture  of  acetylene  and  hydrogen  is  evolved.  The  residue  con¬ 
sists  of  ccesium  carbide,  C2Cs2,  in  the  form  of  transparent  leaflets. 
This  carbide  is  readily  acted  on  by  fluorine,  chlorine,  bromine,  and 
iodine,  and  when  warmed  with  boron  or  silicon  an  energetic  action 
takes  place.  It  is  decomposed  by  water,  and  when  heated  to  dull 
redness,  it  decomposes  into  metal  and  carbon.  Rubidium  carbide, 
C2Hb2,  is  formed  in  the  same  way  and  behaves  similarly.  If  rubidium 
carbide  is  mixed  with  an  excess  of  small  crystals  of  calcium  and 
heated  in  a  vacuum,  metallic  rubidium  is  volatilised,  and  deposits 
on  the  cold  part  of  the  tube  in  the  form  of  a  brilliant  mirror  which 
does  not  attack  glass.  J.  McC. 

Electrolytic  Preparation  of  Alcohols,  Aldehydes,  and 
Ketones.  Martin  Moest  (D.R.-P.  138442.  Compare  Abstr.,  1902, 
i,  736). — When  a  solution  containing  a  salt  of  an  organic  acid  and 
also  an  inorganic  salt  is  electrolysed,  the  principal  product  is  the 
alcohol  containing  one  atom  of  carbon  less  than  the  organic  acid 
employed.  Under  other  conditions,  the  alcohol  originally  formed  may 
be  oxidised  to  an  aldehyde  or  ketone.  Thus,  when  a  solution  containing 
180  grams  of  sodium  acetate  and  200  grams  of  sodium  chlorate  per  litre 
is  electrolysed  at  15 — 30°,  the  current-density  being  5 — 20  amperes 
per  sq.  dcm.,  a  yield  of  34  per  cent,  of  methyl  alcohol  is  obtained.  A 
solution  of  240  grams  of  sodium  acetate  and  320  grams  of  sodium 
chlorate  per  litre,  electrolysed  at  20 — 30°  with  a  current-density  of 
20 — 30  amperes  per  sq.  dcm.,  yields  40  per  cent,  of  formaldehyde  and  20 
per  cent,  of  methyl  alcohol.  The  preparation  of  acetone  from  sodium 
isobutyrate,  of  /2-hydroxypropionic  acid  from  sodium  succinate,  and  of 
benzaldehyde  from  sodium  phenylacetate  is  also  described. 

C.  H.  D. 

Action  of  Calcium  on  Alcoholic  Ammonia.  G.  Doby  (Zeit. 
anorg.  Chem.,  1903,  35,  93 — 105). — When  ammonia  is  conducted  over 
metallic  calcium  placed  under  absolute  alcohol,  colourless  needles 
and  six-sided,  prismatic  crystals  are  formed.  The  needle-shaped  crystals 
are  calcium  ethoxide  with  alcohol  of  crystallisation,  Ca(OEt)2,2EtOH, 
and  are  formed  in  largest  proportion.  The  same  substance  is  produced 
by  the  action  of  alcohol  on  calcium-amide,  and  its  formation  in 
the  first  case  is  attributed  to  the  two  reactions:  Ca  +  2NH3  = 
Ca(NH2)2  +  H2;  Ca(NH2)2  +  4EtOH  =  Ca(OEt)2,2EtOH  +  2NH3.  It 
was  proved  that  no  ethylamine  is  formed  in  the  reaction.  Calcium 
ethoxide  is  also  formed  by  the  action  of  alcohol  on  calcium  hydride 
(CaH2  +  4EtOH  =  Ca(OEt)2,2EtOH  +  2H2). 

Calcium  ethoxide  closely  resembles  sodium  ethoxide  in  appearance. 
It  loses  its  alcohol  of  crystallisation  at  50°  and  the  ethoxide  itself 
undergoes  decomposition  on  prolonged  heating  at  this  temperature. 
It  is  easily  soluble  in  alcohol,  but  the  solution  quickly  becomes  brown 
in  contact  with  the  air.  It  is  decomposed  by  water  into  calcium 
hydroxide  and  alcohol.  When  carbon  dioxide  is  passed  through  the 
alcoholic  solution,  a  white  precipitate  is  formed  which,  in  the  course 
of  a  week  or  two,  is  transformed  into  a  yellow,  gelatinous  mass. 
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The  six-sided,  prismatic  crystals  have  the  composition  represented 
by  the  formula  CaO,3EtOH,  and  their  formation  is  due  partly  to  the 
action  of  moisture  in  the  original  alcohol,  and  partly  to  the  unavoidable 
action  of  the  moisture  in  the  air.  J.  McC. 

Theory  of  Saponification.  Luigi  Balbiano  (Ber.,  1903,  36, 
1571 — 1574,  Compare  Abstr.,  1902,  i,  450;  and  Lewkowitsch,  this 
vol.,  i,  225). — In  support  of  his  original  theory,  the  author  brings 
forward  the  fact  that  when  the  hydrolysis  of  tribenzoin  with  alkali  is 
interrupted  before  completion,  the  products  are  unaltered  tribenzoin, 
benzoic  acid,  and  glycerol,  and  no  mono-  or  di-benzoin. 

These  facts  are  not  in  harmony  with  Lewkowitsch’s  theory  of 
saponification  by  stages.  J.  J.  S, 

Additive  Products  of  Vinylacetic  Acid.  Robert  Lespieau 
(Compt.  rend.,  1903,  130,  1265 — 1266). — When  epibromohydrin  is 
heated  in  a  sealed  tube  with  hydrocyanic  acid,  the  bromo-hydroxy- 
nitrile,  CH2Br-CH(OH)*CH2-CN,  is  formed,  which  boils  at  149—150° 
under  12  mm.  pressure.  When  this  is  treated  in  chloroform  solution 
with  phosphorous  bromide,  a  dibromo-nitrile,  CHgBr’CHBr'CH^CN, 
is  formed,  which  boils  at  124 — 126°  under  8  mm.  pressure  and 
has  sp.gr.  2-02  at  0°.  When  hydrolysed  at  110°  with  hydrobromic 
acid,  (dy -dibromobutyric  acid,  CH2Br*CIIBr*CH2*C02H,  is  formed,  which 
melts  at  49 — 50°.  If  isocrotonic  acid  were  vinylacetic  acid, 
CHgiCH'CHg’COgH,  it  would  give  the  same  acid  by  the  addition  of 
bromine,  but  Michael  has  shown  that  the  substance  C4H602Br2, 
obtained  from  isocrotonic  acid  and  bromine,  melts  as  58 — 59° ;  hence 
isocrotonic  acid  has  not  the  constitution  of  vinylacetic  acid.  /3y- Di¬ 
bromobutyric  acid,  when  warmed  with  water,  easily  gives  a  y-lactone. 

If  the  nitrile  is  hydrolysed  with  hydrochloric  acid,  y-chloro-fd-bromo- 
butyric  acid ,  CH^l'CHBr’CHg’CC^H,  is  formed,  which  melts  at 
49—50°.  J.  McC. 

Reduction  of  Unsaturated  Fatty  Acids  and  their  Glycerides. 
Herforder  Maschinenfett-  &  Oel-fabrik,  Leprince  &  Siveke 
(D.R.-P.  141029). — The  method  of  reduction  by  hydrogen  in  contact 
with  finely-divided  metals,  employed  by  Sabatier  and  Senderens  to 
reduce  unsaturated  hydrocarbons,  nitro-compounds,  &c.  (Abstr.,  1902, 
i,  701  ;  ii,  317,  605),  may  also  be  applied  to  the  unsaturated  fatty 
acids  and  their  glyceryl  esters.  The  vapour  of  the  unsaturated  com¬ 
pound  may  be  passed,  together  with  hydrogen,  over  the  finely-divided 
contact-metal,  or  the  reaction  may  take  place  in  the  liquid  state. 
Thus,  if  oleic  acid  be  heated  on  the  water-bath  and  mixed  with  finely 
divided  reduced  nickel,  and  a  current  of  hydrogen  or  water-gas  is  led 
through  the  mass,  the  oleic  acid  is  entirely  converted  into  stearic 
acid.  Temperature  and  the  quantity  of  nickel  affect  only  the  time 
required.  The  nickel  is  recovered,  and  may  be  used  again.  Olive 
and  linseed  oils  are  in  this  way  converted  into  hard,  tallow-like  masses. 

C.  H.  D. 
r  r  2 
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Camphocarboxylic  Acid.  VII.  Julius  W.  Bruhl  ( Ber .,  1903, 
36,  1722 — 1732). — Amyl  o-bromocamphocarboxylate, 


c8h14 


CBi-C02-C5Hn 

^GO 


boils  at  193*5 — 194'5°  under  13  mm.  pressure;  the  bromination  takes 
place  only  in  sunlight.  The  iodo-compound  was  also  prepared,  but 
was  too  unstable  to  be  purified. 

Methyl  o-bromocamphocarboxylate  crystallises  from  80  per  cent, 
alcohol  in  colourless  flakes  and  sinters  and  melts  at  64 — 66°.  The 
iodo-compound,  C12Hl703I,  crystallises  in  glistening,  yellow  scales,  is 
quite  odourless  and  stable,  even  on  melting,  melts  at  71 — 72°,  and  can 
be  distilled  without  decomposition  in  a  current  of  steam ;  attempts  to 
hydrolyse  it  with  hydrochloric  acid  gave,  however,  only  campho¬ 
carboxylic  acid,  and  sodium  methoxide  gave  methyl  camphocarboxylate  ; 
the  iodo-ester  is  far  less  readily  hydrolysed  than  the  unsubstituted 
ester,  and  the  iodo-group  is  less  readily  removed  than  in  other  iodo- 
camphor  compounds. 


Ethyl  o-iodocamphocarboxylate , 


C8Hh< 


CI-OO.Et 

I  A 

CO 


resembles  the 


methyl  ester,  sinters  at  40°,  and  melts  without  decomposition  at 
42—43°. 


Ethyl  acetoacetate  gives  a  good  yield  of  the  pure  a-bromo-  and 
aa-dibromo-esters  when  brominated  in  aqueous  solution  under  similar 
conditions  to  those  used  in  the  case  of  the  camphocarboxylic  esters ; 
the  iodo-esters  are  very  unstable.  Ethyl  oxaloacetate  gives  a  mixture 
of  the  mono-  and  dibromo -derivatives.  T.  M.  L. 


Formation  of  Hydrogen  Ions  from  the  Methylene  Groups  of 
Succinic,  Malonic,  and  Glutaric  Acids.  Kichard  Ehrenfeld 
(Zeit.  Elektrochem.,  1903,  9,  335 — 342). — A  boiling  solution  of 
succinic  acid,  when  titrated  with  a  solution  of  potassium  hydroxide, 
using  phenolphthalein  as  indicator,  requires  about  0’5  per  cent,  more 
than  the  calculated  quantity  of  alkali.  Malonic  acid  behaves  in  a 
similar  way,  both  at  the  ordinary  temperature  and  at  100°.  The 
author  considers  that  this  is  due  to  the  acid  character  of  the  methylene 
group.  The  following  experiments  are  made  in  order  to  prove  the 
presence  of  hydrogen  ions.  Solutions  of  the  normal  alkali  salts  of 
succinic,  malonic,  and  glutaric  acids  are  mixed  with  successive  drops 
of  very  dilute  solutions  of  alkali  hydroxide  and  the  conductivity 
measured.  In  all  cases,  a  small  decrease  of  conductivity  is 
produced  by  the  addition  of  the  first  drops  (owing  to  the  replace¬ 
ment  of  hydrogen  ions  by  sodium  ions),  followed  by  an  increase. 
Measurements  of  the  rate  of  hydrolysis  of  ethyl  acetate  by  the  solu¬ 
tions  of  the  normal  salts,  and  of  the  potential  of  a  hydrogen 
electrode  in  these  solutions,  led  to  no  definite  result.  T.  E. 

Methylation  of  Ethyl  Glutaconate.  Edmond  E.  Blaise 
( Gompt .  rend.,  1903,  136,  1140 — 1141.  Compare  Abstr.,  1903,  i,  400). 
— Ethyl  aay-trimethylglutaconate,  produced  by  methylating  ethyl 
ay-dimethylglutaconate  at  100°,  crystallises  in  large,  monoclinic  prisms 
terminated  by  octahedral  pyramids,  melts  at  150°,  and  is  soluble  in 
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warm,  but  not  in  cold,  water.  The  diethyl  hydrogen  ester  boils  at  139° 
under  24  mm.  pressure.  Ethyl  trimethylglutaconate  is  not  produced 
by  the  action  of  methyl  iodide  in  presence  of  sodium  ethoxide  on  ethyl 
aa-dimethylglutaconate. 

This  difference  in  behaviour  of  the  two  ethyl  dimethylglutaconates 
is  explained  by  assuming  that  the  hydrogen  atoms  of  a  methylene 
group  placed  between  an  ethylenic  carbon  atom  and  a  carboxyl  group 
are  replaceable  by  alkyl  groups,  whilst  a  hydrogen  atom  attached  to 
an  ethylenic  carbon,  even  when  the  latter  is  contiguous  to  a  carboxyl 
group,  is  not.  In  the  formation  of  ethyl  ay-dimethylglutaconate  and, 
eventually,  of  the  aay-trimethylglutaeonate  by  the  methylation  of 
ethyl  glutaconate,  it  is  assumed  that  the  following  changes  in  the 
position  of  the  ethylenic  linkage  occur  :  C02H-CHICH*CH2*C02H  — * 
C02H-CH2*CH:CMe-C02H  C02H-CHMe-CH:CMe-C02H  — 

C02H*CMe2*CHICMe*C02H. 

It  is  further  pointed  out  that  only  those  derivatives  of  glutaconic 
ester  containing  such  replaceable  hydrogen  atoms  are  coloured  yellow 
by  sodium  ethoxide.  T.  A.  H. 

Action  of  Organic  Acids  on  the  Conductivity  of  Yellow 
Molybdic  Acid.  Hermann  Grosshann  and  Hans  Kramer  (Ber.,  1903, 
36,  1606 — 1610.  Compare  Rosenheim  and  Bertheim,  this  vol.,  ii, 
374). — The  molecular  conductivity  of  aqueous  solutions  of  molybdic 
acid  dihydrate,  Mo03,2H20,  was  determined.  The  value  for  100& 
varies  from  0’401  to  0-026,  where  ^  =  16  and  1024  respectively,  thus 
indicating  the  formation  of  an  acid  with  high  molecular  weight.  The 
conductivity  of  a  mixture  of  molybdic  and  succinic  acids  was  less  than 
the  sum  of  the  conductivities  of  the  individual  acids.  Determinations 
with  mixtures  of  molybdic  and  malic  acids,  on  the  other  hand,  pointed 
to  the  formation  of  complex  acids  which  are  excellent  conductors. 
The  large  rise  of  conductivity  observed  when  the  proportion  of 
molybdic  to  malic  acid  was  as  2  : 1  molecules  is  probably  due  to  the 
formation  of  a  malodimolybdic  acid,  more  especially  since  Itzig 
(Abstr.,  1901,  i,  580)  has  shown  that  the  salts  of  this  acid  are  strongly 
optically  active.  Malomolybdic  and  dimalomolybdic  acids  undergo 
hydrolytic  dissociation  on  dilution.  Similar  relationships  were  found 
when  tartaric  was  substituted  for  malic  acid.  The  compound  of 
molybdic  and  citric  acids  is  also  a  good  electrolyte.  The  conductivity 
of  molybdic  acid  is  not,  however,  raised  by  the  addition  of  oxalic  acid, 
although  it  is  certain  that  in  this  case  a  complex  acid  is  also  formed. 

A.  McK. 

Action  of  Ethyl  Oxalyl  Chloride  on  Mixed  Organo-mag- 
nesium  Compounds.  Victor  Grignard  ( Compt .  rend.,  1903,  136, 
1200 — 1201). — When  methyl  magnesium  iodide  is  added  to  ethyl 
oxalyl  chloride,  reaction  takes  place  according  to  the  equation  : 
COgEt’COCl  +  2MeMgI  =  MgICl  +  C02Et’CMe2*OMgI;  then  the  excess 
of  ethyl  oxalyl  chloride  enters  into  reaction  according  to  the  equation  : 
C02EfCMe2-0-MgI  +  C0Cl-C02Et  =  MgICl  + 

C02Et*CMe2*OCOC02Et. 
This  oxaloglycollate  is  a  mobile  liquid  which  boils  at  246 — 248° 
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under  750  mm.,  and  at  128 — 129°  under  13  mm.  pressure. 
The  corresponding  diethyl  compound,  COgEt'CEt^O’CO’COgEt,  is  a 
mobile  liquid  which  boils  at  143 — 144°  under  13  mm.  pressure. 
These  compounds  are  very  unstable ;  they  always  have  an  acid 
reaction  and  are  very  easily  hydrolysed,  either  by  boiling  with  dilute 
sodium  carbonate  solution  or  by  heating  under  pressure  with  water 
at  125°. 

If  the  method  be  reversed  and  the  ethyl  oxalyl  chloride  (1  mol.)  be 
added  slowly  to  the  magnesium  compound  (2  mols.)  cooled  by  ice, 
only  the  COC1  group  is  attacked.  In  this  way,  dimethyl-,  diethyl-, 
dmoamy],  and  diphenyl-glycollic  acids  have  been  obtained.  From 
jp-tolyl  magnesium  bromide,  p-tolylglycollic  acid,0H,C(C6H4Me)2*C02H, 
is  obtained  in  the  form  of  slender  needles  which  melt  at  131 — 132° ; 
it  is  soluble  in  all  neutral  organic  solvents  except  light  petroleum. 

The  reaction  can  generally  be  used  for  the  preparation  of  symmetri¬ 
cally  disubstituted  glycollic  acids.  J.  McC. 

Methylocitric  Acid  [Methoxytricarballylic  Acid].  Richard 
Anschutz  ( Annalen ,  1903,  327,  228 — 240). — The  substance  previously 
described  as  methylocitric  acid  (Anschutz  and  Clarke,  Abstr.,  1899,  i, 
577)  is  now  shown  to  be  aconitic  acid,  and  to  have  been  formed  by  the 
action  of  alkali  on  methyl  aa-dicarboxyaconitate,  which  was  previously 
believed  to  be  methyl  dicarboxymethoxytricarballylate. 

Methyl  methoxytricarhallylate, 

C02M  e  •  CH2*  C(OMe)  (C02Me)  •  C  H2*  COaMe, 
is  prepared  by  heating  methyl  citrate  with  methyl  iodide  and  silver 
oxide ;  it  boils  at  159 — 160°,  and  when  hydrolysed  with  10  per  cent, 
hydrochloric  acid  yields  methoxytricarballylic  acid,  which  crystallises 
with  H20  in  prismatic  forms  melting  at  98 — 99°,  or  when  anhydrous 
at  130 — 131°  ;  the  silver  salt  is  an  insoluble  powder. 

Methyl  dicarboxyaconitate,  C(C02Me)2IC(C02Me)*CH(C02Me)2,  is 
formed  when  methyl  dichloro-oxalate  is  heated  in  ethereal  solution 
with  methyl  sodiomalonate ;  it  melts  at  62°  and  is  identical  in  all 
respects  with  the  substance  previously  described  as  methyl  dicarboxy- 
methoxytricarballylate  (dicarboxymethylocitrate) ;  the  sodium  deriv¬ 
ative  is  a  very  hygroscopic,  orange  powder;  the  methylammonium 
derivative,  prepared  by  treating  the  ester  in  ethereal  solution  with 
methylamine,  crystallises  in  orange  leaflets  melting  at  111 — 1 1 1*5°. 
On  hydrolysis  with  sodium  hydroxide  or  hydrochloric  acid,  the  ester  is 
decomposed,  yielding  aconitic  acid  and  carbon  dioxide.  K.  J.  P.  O. 

Electrolytic  Reduction  of  Oximes  to  Amines.  C.  F. 
Boehringer  &  Soehne  (D.R.-P.  141346). — Oximes  may  be  reduced  to 
amines  by  electrolysis  in  sulphuric  acid  solution  (compare  Tafel  and 
Pfeliermann,  Abstr.,  1902,  i,  498),  cathodes  of  pure  lead  or  mercury 
being  employed,  and  the  temperature  being  maintained  below  20°. 
Acetoxime  is  dissolved  in  50  per  cent,  sulphuric  acid  in  the  cathode¬ 
cell,  and  electrolysed  with  a  current-density  of  16  amperes  per  sq. 
dcm.  Benzaldoxime  is  similarly  reduced  to  benzylamine.  Benzo- 
phenoneoxime,  dissolved  in  60  per  cent,  sulphuric  acid,  requires  a 
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current-density  of  12  amperes  per  sq.  dcm.,  using  a  mercury  cathode  of 
10  sq.  dcm.  area  per  litre.  In  this  case,  the  temperature  may  rise  to 
25 — 30°,  Camphoroxime,  dissolved  in  30  per  cent,  sulphuric  acid,  is 
similarly  reduced  to  bornylamine.  C.  H.  D. 

Biochemical  Transformation  of  Carbohydrates  of  the 
(/-Series  into  those  of  the  ISeries.  Ernst  Salkowski  and  Carl 
Neuberq  (. Zeit .  physiol.  Chem.,  1903,  37,  464 — 466). — The  conver¬ 
sion  of  (Z-galactonic  acid  into  Z-arabinose,  of  (Z-idonic  acid  into 
/-xylose  by  the  loss  of  carbon  dioxide  by  processes  of  fermentation, 
and  of  (Z-galactose  into  /-sorbinose  (Lobry  de  Bruyn  and  Alberda  van 
Ekenstein,  Abstr.,  1900,  i,  208,  332)  are  offered  as  further  examples 
of  this  class  of  transformation  (compare  Klister,  this  vol.,  i,  402). 

J.  J.  S. 

Crystallised  7-Mannose.  Carl  Neuberg  and  Paul  Mayer  [Zeit. 
physiol.  Chem.,  1903,  37,  545 — 547). — 7-Mannose  has  been  obtained  in 
a  crystalline  form  from  its  phenylhydrazone.  It  crystallises  from  a 
mixture  of  absolute  methyl  alcohol  and  anhydrous  ether  in  small, 
transparent,  rhombic  prisms  melting  at  132 — 133°  (corr.)  and  possess¬ 
ing  the  same  solubility  as  the  (/-compound.  All  the  data  point  to  the 
fact  that  the  7-substance  is  an  externally  compensated  agglomeration 
and  not  a  true  racemic  compound.  J.  J.  S. 

Successive  Action  of  Acids  and  Soluble  Ferments  on 
Complex  Polysaccharides.  Emile  Bourquelot  and  Henri 
HiRissEY  ( Compt .  rend.,  1903,  136,  1143 — 1146.  Compare  Abstr., 
1902,  i,  744,  and  this  vol.,  i,  378,  452). — Confirmation  of  the  view  pre¬ 
viously  expressed  by  the  authors  that  at  least  two  soluble  ferments 
are  necessary  to  effect  complete  hydrolysis  of  complex  sugars  to 
hexoses  has  been  obtained  by  investigating  the  successive  action  of 
dilute  sulphuric  acid  and  the  seminase  contained  in  malted  lucerne 
seeds  on  the  mannans  of  the  seeds  of  Phoenix  canciriensis  (Abstr., 
1901,  ii,  619)  and  Phytelephas  macrocarpa.  No  mannose  is  produced 
by  macerating  the  ground  seeds  of  these  plants  in  dilute  sulphuric 
acid  for  24  hours,  but  a  small  quantity  of  this  sugar  is  obtained 
in  the  course  of  48  hours  by  adding  to  such  extracts,  previously 
neutralised  with  chalk,  a  small  quantity  of  malted  lucerne  grains. 
The  action  of  the  sulphuric  acid  is  not  merely  solvent,  since  the 
residue  insoluble  in  the  dilute  acid,  when  washed  with  water  and 
mixed  with  seminase,  affords  a  quantity  of  mannose.  It  follows  that 
the  seeds  of  Phoenix  canciriensis  and  Phytelephas  macrocarpa  must  on 
germination  produce  a  ferment  complementary  in  its  action  to 
seminase.  T.  A.  H. 

Behaviour  of  the  Ammonium  Salts  of  some  Amino  acids  in 
Aqueous  or  Sugar  Solutions  on  Heating.  Karl  AndblIk 
{Zeit.  Zuckerind.  Bohm.,  1903,  27,  437 — 445). — The  author  finds 
that  solutions  of  the  ammonium  salts  of  aspartic  and  glutamic  acids, 
tyrosine,  and  leucine,  when  boiled  either  with  or  without  sugar,  lose 
ammonia — the  first  two  partially,  but  the  last  two  completely.  If  the 
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solutions  are  alkaline  to  phenolphthalein,  they  become  acid  on  boiling, 
the  acidity  increasing  with  the  amount  of  evaporation.  The  acid¬ 
reacting  ammonium  salts  of  aspartic  and  glutamic  acids  bring  about 
inversion  of  sucrose  solutions  on  boiling,  the  amount  of  change  in¬ 
creasing  with  the  concentration.  When  evaporated  under  reduced 
pressure,  solutions  of  the  alkaline  ammonium  salts  of  aspartic  and 
glutamic  acids  lose  ammonia,  but  only  slight  inversion  of  sucrose 
occurs,  owing  to  the  low  temperature.  The  ammonium  salts  of 
tyrosine  and  leucine  only  bring  about  a  small  amount  of  inversion  in 
sugar  solutions,  although  they  completely  lose  their  ammonia.  The 
acidity  of  beet  juices,  which  in  some  cases  lose  their  alkalinity  on 
evaporation,  is  to  be  explained  by  the  presence  of  ammonium  salts  of 
amino-acids  ;  these  lose  ammonia,  yielding  an  acid-reacting  ammonium 
salt  which  causes  decomposition  of  the  sucrose.  T.  H.  P. 

New  Class  of  Narcotics.  Emil  Fischer  and  von  Mering  ( Chern . 
Gentr.,  1903,  i,  1155  ;  from  Therapie  der  Gegenwart ,  1903,  March). — 
a-Ethylbutyrylccirbamide,  CHEt2*CO*NH*CO‘NH2,  diethylmalonylcarb- 

aniide,  CEt2<^QQ.^g^>CO,  and  dipropylmalonylcarbamide,  behave  as 

narcotics.  The  first  named  is  as  powerful  as  sulphonal,  whilst  the  action 
of  the  last  is  four  times  as  strong.  Diethylmalonylcarbamide  ( versonal ) 
occupies  an  intermediate  position  in  this  respect,  and  for  other  reasons 
is  also  the  most  suitable  for  practical  application.  It  forms  colourless 
crystals,  has  a  faintly  bitter  taste,  melts  at  191°,  and  is  soluble  in  145 
parts  of  water  at  20°,  and  in  1 2  of  boiling  water.  E.  W.  W. 


Mode  of  Fission  of  Mixed  Organo-magnesium  Compounds. 
Action  of  Ethylene  Oxide.  Victor  Grignard  ( Compt .  rend.,  1903, 
136,  1260 — 1262). — When  a  well-cooled  (  -  15°)  solution  of  ethylene 
oxide  in  ether  is  added  to  cold  ethyl  magnesium  bromide,  and,  after 
keeping  for  24  hours,  the  ether  is  distilled  off,  a  reaction  takes  place 
with  development  of  much  heat,  and  when  the  product  is  distilled  in 
steam  ?z-butyl  alcohol  is  obtained.  In  the  same  way,  using  isoamyl 
magnesium  bromide,  iso heptyl  alcohol,  CHMe2‘[CH2]3*CH2,OH,  was 
obtained  as  a  mobile  liquid,  which  boils  at  167 — 169°,  has  a  sp.  gr. 
0’8249  at  ll'50/4°,  and  %,  =  1'42538.  Its  acetate  has  a  fruity  odour, 
boils  at  183—185°,  has  a  sp.  gr.  0-8757  at  11  -774°,  and  nD=  1 -41739. 

Blaise  (Abstr.,  1902,  i,  357)  obtained  glycol  monobromohydrin  by 
the  action  of  ethylene  oxide  on  ethyl  magnesium  bromide.  The  author 
assumes  as  first  phase  of  the  reaction  the  formation  (on  account  of  the 
quadrivalent  property  of  the  oxygen  of  ethylene  oxide)  of 


CHa^  NtfgBr  ‘ 

When  this  is  treated  with  water,  the  liberated  ethylene  oxide  may 
act  on  the  magnesium  salt  formed,  and  thus  give  the  monobromo¬ 
hydrin  of  glycol.  But  if  the  solvent  ether  is  removed,  the  tempera¬ 
ture  may  rise,  and  the  first  product  suffers  rearrangement  into 
R’CETg'CHyOMgBr,  which  decomposes  normally  with  water,  giving 
an  alcohol.  J.  McO. 
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Syntheses  of  Benzene  Hydrocarbons  by  Reduction  of 
Groupings  Containing  Oxygen.  I.  August  Klages  ( Ber .,  1903, 
30,  1628 — 1631). — The  method  of  preparing  benzene  hydrocarbons  by 
introduction  of  groupings  containing  oxygen  into  the  benzene  ring  and 
subsequent  reduction  has  seldom  been  employed.  Hydriodic  acid  is 
the  usual  reducing  agent  in  such  cases,  but  the  yields  of  hydrocarbons 
are  slight.  Production  of  polymerised  styrenes  probably  takes  place ; 
benzophenone,  for  example,  which  is  incapable  of  styrene  formation,  is 
readily  reduced  to  derivatives  of  diphenylmethane.  Further,  the 
iodides  of  the  carbinol«,  formed  initially,  are  reducible  with  difficulty 
by  hydrogen  iodide. 

Sodium  amalgam,  zinc  and  alkali,  or  zinc  and  acetic  acid  do  not 
form  hydrocarbons  from  aldehydes  and  ketones,  but  convert  them  into 
carbinols.  When  the  iodides,  obtained  by  treatment  of  the  latter  with 
hydrogen  iodide  and  acetic  acid,  are  heated  with  zinc  dust,  an  action 
of  the  following  nature  may  take  place,  namely  :  CHMePhI  — * 
CHMePh*CHMePh  + 12,  or  the  reduction  may  proceed  normally,  thus  : 
CMePh2I  — *  CHMePh2. 

Sodium  and  alcohol  convert  aromatic  ketones  into  derivatives  of  di¬ 
phenylmethane  ;  fatty  aromatic  ketones  are  reduced  to  carbinols. 
Carbinols  may  be  readily  obtained  from  aldehydes,  acids,  or  ketones  of 
aromatic  hydrocarbons,  either  by  reduction  or  by  Grignard’s  method. 
Carbinols  are  easily  converted  into  styrenes  (Klages,  Abstr.,  1902,  i, 
666,  &c.),  which  can  then  be  reduced  to  the  synthetical  benzene  hydro¬ 
carbons,  containing  a  larger  number  of  carbon  atoms  than  the  original 
hydrocarbons.  A.  McE. 


Behaviour  of  the  Vinyl  Group  on  Reduction.  Ethylated 
Benzenes.  August  Klages  and  E-udolf  Keil  (Ber.,  1903,  36, 
1632 — 1645). — Ethylbenzene  can  be  prepared  by  reducing  styrene  with 
sodium  ethoxide  in  boiling  ethyl  alcoholic  solution.  Styrene  dibromide 
melts  at  74°,  l-ethyl-4-vinylbenzene  dibromide  at  66°.  When  1-ethyl- 
4-vinylbenzene  is  reduced  by  sodium  ethoxide,  it  yields /?-diethylbenzene 
with  a  sp.  gr.  0*8675  at  14°/4°  and  nD  1*4978.  Its  acetyl  derivative, 
boiling  at  151 — 152°  under  17  mm.  pressure  and  having  the  sp.  gr. 
0*9687  at  16°/4°,  gives,  on  reduction,  1  :  4:-diethyl-2-vinylbenzene, 
boiling  at  96 — 97°  under  12  mm.  pressure,  which,  when  further 
reduced,  forms  1:2:  4 -triethylbenzene,  a  colourless  liquid  boiling  at  99° 
under  15  mm.  pressure  and  having  the  sp.  gr.  0*8119  at  17°/4°and 
nD  1*4983.  Its  tribromo  derivative  crystallises  in  needles  melting  at 
88 — 90°.  The  symmetrical  triethylbenzene  has  a  lower  boiling  point 
and  sp.  gr.  than  its  unsymmetrical  isomeride.  The  latter,  when 
acetylated,  forms  5-acetyl-l  :  2  :  4c-triethylbenzene,  a  colourless  syrup 
boiling  at  146°  under  13  mm.  pressure  and  having  the  sp.  gr.  0*9634 
at  12°/4°.  On  reduction,  5-ethylol-l  :  2  :  4-triethylbenzene  (2:4  \6-tri- 
ethylphenylmeihylcarbinoV),  C6H2Et3*CHMe*OH,  is  formed ;  it 
boils  at  149°  under  13  mm.  pressure  and  crystallises  from  alco¬ 
hol  in  colourless,  transparent  needles  melting  at  45° ;  its  phenyl- 
urethane  melts  at  75 — 76°.  By  reduction  of  the  corresponding 
styrene,  1:2:4: 5-tetraethylbenzene,  an  oil  boiling  at  248°  under 
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755  mm.  pressure  and  having  the  sp.  gr.  0*8884  at  16°/ 4°,  and 
1*5041,  is  formed.  Its  tetrabromide  melts  at  113°. 

In  analogous  manner,  the  ethyl  group  can  be  introduced  into 
benzene  homologues.  p -Tolylmethylcarbinol,  prepared  from  ^-tolyl 
methyl  ketone,  boils  at  120°  under  19  mm.  pressure  and  has  the 
sp.  gr.  0*9668  at  15*5°/4°;  its  phenylurethane  melts  at  95 — 96°;  its 
chloride  forms  with  pyridine  an  additive  compound, 
C6H5:NCl*CHMe*C6H4Me, 

from  which,  by  moist  silver  oxide,  the  free  base  may  be  obtained ;  the 
picrate  of  this  melts  at  116 — 117°  and  the  platinichloride  at  208°. 
l-Methyl-4-vinylbenzene  boils  at  63°  under  15  mm.  pressure  ;  it  has  the 
sp.  gr.  0*8978  at  16°/4°  and  %,  1*5306;  its  dibromide  melts  at  45°;  it 
forms,  on  reduction,  l-methyl-4-ethylbenzene,  a  colourless  oil  boiling 
at  162*5°  and  having  the  sp.  gr.  0*8690  at  14°/4°  and  %,  1*494.  When 
1  : 3-dimethyl-4-ehloroethylbenzene  is  heated  with  pyridine  at  120°, 
1  : 3-dimethyI-4-vinylbenzene  is  formed.  The  pyridylium  chloride, 
C5H5:lSrCl*CHMe*C6H3Me2,  melts  at  53°,  whilst  the  analogous  bromide 
melts  at  144 — 145°.  The  free  base  forms  a  picrate  melting  at 
161 — 162°.  1  :  3-Dimethyl-4-vinylbenzene  is  a  colourless  oil  boiling  at 

79 — 80°  under  12  mm.  pressure  and  having  the  sp.  gr.  0*9022  at  2T5°/4° 
and  nB  T5214.  1  :  3-Dimethyl-4-ethylbenzene,  prepared  from  it,  boils 

at  67 — 68°  under  12  mm.  pressure  and  has  the  sp.  gr.  0*8772  at  16°/4° 
and  rijy  T5033.  Its  tribromo-derivative  melts  at  135°.  %Ethylol-\  :  4- di - 
methylbenzene(j>-xylyhnethylcarbinoT)ho\\&  at  11 4° under  12 mm. pressure. 
1 :  4-Dimethyl-2-vinylbenzene  boils  at  69°  under  10  mm.  pressure  and 
forms  a  dibromide  melting  at  55°.  1  : 4-Dimethyl-2-ethylbenzene  boils 

at  64°  under  10  mm.  pressure  and  has  the  sp.  gr.  0*8824  at  l7°/4°  and 
wD  T5026 ;  its  tribromo-derivative  melts  at  89°.  l-isoPropyl-4-vinyl- 
benzene  is  an  oil  of  a  lemon  odour  and  boils  at  76°  under  10  mm. 
pressure.  It  forms  l-ethyl-4-isopropylbenzene  boiling  at  72°  under  10 
mm.  pressure  and  having  the  sp.  gr.  0*8606  at  16°/4°  and  n0  T4928 ; 
its  tetrabromo-derivative  melts  at  246°.  The  magnesium,  zinc,  and 
barium  salts  of  the  corresponding  sulphonic  acid  are  described. 
1:2:  Trimethyl-5 -ethylbenzene  boils  at  88°  under  13  mm.  pressure  and 
has  the  sp.  gr.  0*8890  at  14°/4°  and  wD  1*5077.  Its  sulphonic  acid 
melts  at  70 — 72°.  1 :  3  :  5-Trimethyl-2-chloroethylbenzene  forms  a 

pyridylium  chloride  melting  at  107 — 108°  and  giving  a  platinichloride 
melting  and  decomposing  at  198°.  1 :  3  : 5-Trimethyl-2-vinylbenzene 

boils  at  206  —  207°  under  755  mm.  pressure  and,  on  reduction,  gives 
1  : 3  : 5-trimethyl-2-ethylbenzene,  boiling  at  93 — 94°  under  16  mm. 
pressure,  and  at  207 — 208°  under  755  mm.  pressure.  Its  sulphonic 
acid  melts  at  78 — 80°.  A.  McK. 

Electrolytic  Oxidation  of  Toluene-^-sulphonic  Acid.  J. 
Sebor  (Zeit.  Elektrochem.,  1903,  9,  370 — 373). — At  a  platinum  anode 
in  10  or  20  per  cent,  sulphuric  acid,  no  oxidation  takes  place  at  the 
ordinary  temperature,  whilst  at  80°  a  slight  amount  occurs.  When  a 
lead  anode  is  used  at  about  70°,  a  large  portion  (80 — 90  per  cent.)  of  the 
electrolytic  oxygen  is  absorbed,  and  p-sulphobeuzoic  acid  is  formed. 
The  yield  is,  however,  small,  a  considerable  portion  of  the  acid  being 
further  oxidised.  T.  E. 
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Reactions  of  Aromatic  Nitrothiocarbamides.  Karl  Elbs  and 
H.  Schlemmer  ( J .  pr.  Ghem.,  1903,  [ii],  67,  479 — 480.  Compare 
Hugershoff,  this  vol.,  i,  477). — When  boiled  with  alcohol,  m-nitro- 
diphenylthiocarbamide  is  partly  decomposed  into  m-nitropbenylthio- 
carbimide  and  aniline,  and  m-nitroaniline  and  phenylthiocarbimide. 
Diphenylthiocarbamide  and  wi-dinitrodiphenylthiocarbamide  are  formed 
by  combination  of  the  decomposition  products. 

Similar  results  have  been  obtained  with  m-nitrophenyl-o-tolyl-  and 
m-nitrophenyl-y>-tolyl-thiocarbamides.  G.  Y. 

[Preparation  of  a  New  Aromatic  Dithiocarbamide.]  Kalle 
*£  Co.  (D.R.-P.  139429). — l :  o-Naphthylenediamine-Q-sulphonic  acid 
dithiocarbamide  is  prepared  by  mixing  1  : 3-naphthylenediamine-6-sul- 
phonic  acid  with  hydrochloric  acid,  adding  ammonium  thiocyanate,  and, 
after  evaporating  to  dryness,  heating  the  residue  at  130°.  By  dissolving 
in  water  and  salting  out,  the  sodium  salt  is  obtained  in  very  soluble 
yellow  crystals.  The  free  acid  is  insoluble  in  alcohol,  but  dissolves  in 
water  to  a  yellow  solution.  C.  H.  D. 

Separation  of  p-  and  ?n-Cresols.  Firma  Bud.  Rutgers  (D.R.-P. 
141421). — The  method  for  the  separation  of  p-  and  m  cresols  described 
in  a  former  patent  (this  vol.,  i,  479)  may  be  modified  by  using  dry  acid 
oxalates  or  quadroxalates  in  place  of  anhydrous  oxalic  acid.  At  100°, 
these  acid  salts  yield  the  normal  metallic  oxalates  which  then  act 
as  dehydrating  agents  and  combine  with  the  water  produced  in  the 
reaction  between  />-cresol  and  the  acid  oxalate,  thus  preventing  the 
hydrolysis  of  the  oxalic  ester.  The  employment  of  a  vacuum  is  in 
this  way  rendered  unnecessary.  The  mixture  of  y>-tolyl  oxalate 
with  hydrated  metallic  oxalate  is  filtered  off  and  distilled  in  steam, 
when  p-cresol  passes  over,  whilst  the  residue  contains  a  solution  of 
the  acid  oxalate  originally  used.  C.  H.  D. 

Decomposition  of  p-ter. -Butyl-  and  -Amyl-phenols. 

Richard  Anschutz  and  Georg  Rauff  ( Annalen ,  1903,  327,  201 — 210). 
— />-£er,-Butylphenol  was  oxidised  in  alkaline  solution  with  dilute  per¬ 
manganate  and  the  resulting  solution  extracted  with  ether,  after  filter¬ 
ing  and  precipitating  the  oxalic  acid.  The  oily  mixture  of  acids 
contained  in  the  extract  was  distilled  under  reduced  pressure,  when  a 
mixture  of  trimethylpyruvic  acid  and  trimethylacetic  acid  distilled 
over ;  the  former  was  recognised  by  conversion  into  the  phenyl- 
hydrazone  (m.  p.  153°),  and  the  latter  in  the  mother  liquor  from  the 
hydrazone. 

On  oxidising  with  permanganate  Liebmann’s  isoamylphenol  (Abstr., 
1882,  171,  727)  obtained  by  treating  phenol  and  fsoamyl  alcohol  with 
zinc  chloride,  a  liquid  acid  mixture  was  formed,  which  was  distilled 
under  reduced  pressure.  In  this  mixture,  dimetliylethylpyruvie  acid  can 
be  recognised  by  conversion  into  its  phenylhydrazone,  which  crystallises 
in  leaflets  melting  at  146°.  This  acid  can  be  obtained  in  a  pure  state 
by  converting  the  mixture  into  calcium  salts  and  extracting  with 
water,  when  the  soluble  calcium  salt  of  dimethylethylaeetic  acid  dis¬ 
solves  ;  calcium  dimethylethylpyruvate  forms  with  H20  a  white,  crystal- 
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line  precipitate;  the  acid ,  CMe2Et*C0*C02H,  prepared  from  this  salt 
is  a  colourless  liquid  boiling  at  86°  under  15  mm.  pressure,  and  is 
readily  oxidised  by  chromic  acid  to  dimethylethylacetic  acid,  which 
boils  at  85°  under  13  mm.  pressure.  K.  J.  P.  0. 


2  :6-Dinitro-4-ter.-amylphenol  and  its  Transformation 
Products.  Richard  Anschutz  and  Georg  Rauff  (Annalen,  1903, 
327,  211 — 217). — 2  :  Q-Dinitro-i-ter.-amylphenol , 
CMe2Et-06H2(N02)2-0H, 

is  prepared  by  adding  65  per  cent,  nitric  acid  to  an  acetic  acid 
solution  of  jo-ter.-amylphenol ;  it  forms  yellow  leaflets  which  explode  op 
heating  and  is  converted  by  nitric  acid  into  picric  acid  ;  the  silver 
salt  is  a  red,  crystalline  powder ;  the  ammonium  salt  crystallises  in 
brown  leaflets.  The  methyl  ether  prepared  from  the  silver  salt  melts 
at  39°. 

2  :  6-Dinitro-4:-ter. -amyl aniline  is  formed  when  the  phenol  is  heated 
with  concentrated  ammonia  under  pressure  at  175°,  and  melts  at 
71 — 72°.  Q-Nitro-i-ter.-amyl-o-phenylenediamine,  prepared  by  reducing 
the  foregoing  compound  with  alcoholic  ammonium  sulphide,  separates 
in  red,  plate-like  crystals  melting  at  82 — 83°,  and  when  treated  with 

NlCPh 

benzil  yields  the  quinoxaline,  C5IIn  •C6H2(N02)<  ‘  I  ,  which  crystal- 

.N  .tih 


lises  in  needles  melting  at  189 — 190°.  On  reducing  the  dinitroaniline 
with  stannous  chloride,  1:2:  6-triaminoA-ter.-amylphenol  is  obtained  ; 
it  crystallises  in  leaflets  melting  at  149°,  and  is  very  readily  oxidised 
by  the  air.  K.  J.  P.  O. 


Formation  of  />-ter.-Amylphenol  and  ter.-Amylbenzene. 
Richard  Anschutz  and  H.  Beckerhoff  {Annalen,  1903, 327,  218 — 227). 
— The  methods  of  preparing  tertiary  jo-amylphenol  have  been  investi¬ 
gated,  with  the  result  that  it  has  been  shown  that  the  phenol  obtained 
by  Konigs(  Abstr.,  1891, 208)  from  fsoamylene  and  phenol,  sulphuric  acid 
being  used  as  the  condensing  agent,  is  identical  with  that  obtained 
from  amylaniline  by  Calm  (Abstr.,  1882, 1284). 

In  both  cases,  the  phenol  melted  at  93°  and  yielded  a  benzoyl 
derivative  melting  at  60°,  which  crystallised  in  the  rhombic  system 
[«  :  6  :c  =  0*69469  :1  :  1*22257].  Acetyl-p-te,v.-amylaniline, prepared  from 
p-ter. -amylaniline,  obtained  by  Calm’s  method  from  aniline,  amylene 
hydrate  and  zinc  chloride,  crystallises  in  leaflets  melting  at  138 — 139°; 
the  corresponding  benzoyl  derivative  melts  at  158°.  ter. -Amyl benzene 
can  be  easily  prepared  from  the  aniline  by  treatment  of  the  diazo¬ 
compound  with  alkaline  solution  of  stannous  chloride.  When  nitrated 
in  acetic  acid  solution,  a  mononitro-dev'wati've  is  obtained,  which  is  an 
oil  boiling  at  152 — 154°  under  15  mm.  pressure  and  having  a  sp.  gr, 
1*2656  at  20°/ 4° ;  this  mononitro-compound  is  mainly  the  para- 
derivative.  K.  J.  P.  O. 

/?-Chloro-o-nitroanisole.  Frederic  Reverdin  (Ber.,  1903,  36, 
1689 — 1690). — jo-Chloro-o-nitroanisole,  prepared  by  nitrating  ^-chloro- 
anisole  (Reverdin,  Abstr.,  1897,  i,  27  ;  Reverdin  and  Eckhard,  Abstr., 
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1900,  i,  28),  melts  at  97-5°  (corr.),  and  the  compound  prepared  from 
nitro-jo-dichlorobenzene  by  the  action  of  methyl -alcoholic  soda  or  potash 
(D.R.-P.  140133,  this  vol.,  i,  478)  is  identical  and  not  isomeric  with  it. 

T.  M.  L. 

Preparation  of  Aminohydroxyphenanthrene.  Julius  Schmidt 
(D.R.-P.  141422.  Compare]  Abstr.,  1902,  i,  757). — 9-Amino-10- 
hydroxyphenanthrene,  produced  from  phenanthraquinone  by  reduc¬ 
tion  either  with  hydrogen  sulphide  or  excess  of  stannous  chloride, 
forms  a  hydrochloride,  crystallising  in  white  needles,  which  become 
red  above  120°  and  gradually  char  on  further  heating.  This  salt 
is  converted  into  hydrophenanthraquinone  by  heating  with  water 
or  dilute  acids,  whilst  oxidising  agents  (nitric,  nitrous,  or  chromic 
acids)  and  alkalis  convert  it  into  phenanthraquinone.  It  can 
therefore  be  purified  only  by  crystallisation  from  fuming  hydro¬ 
chloric  acid,  or  by  precipitation  from  an  alcoholic  solution  by  fuming 
hydrochloric  acid.  C.  H.  D. 

Does  Cholesterol  occur  in  Olive  Oil  ?  Augustus  H.  Gill  and 
Charles  G.  Tufts  ( J .  Amer.  Chem.  Soc .,  1 903,  25,  498 — 503.  Compare 
this  vol.,  i,  417). — From  a  Californian  oil  prepared  from  fully  ripened 
olives,  an  alcohol  was  obtained  melting  at  134 — 134'5°.  After  some 
days,  the  melting  point  altered  to  132 — 133°.  The  crystalline  form 
closely  resembled  that  of  the  sitosterol  from  maize  oil.  A  table  is  given 
showing  the  melting  points  given  by  various  investigators  for  phyto¬ 
sterol,  sitosterol,  cholesterol,  and  the  product  from  olive  oil,  and  their 
respective  esters.  The  conclusion  is  drawn  that  the  alcohol  from  olive 
oil  is  not  cholesterol.  A.  McK. 

Synthesis  of  Quinols.  Eugen  Bamberger  and  Louis  Blangey 
(Rer.,  1903,  36,  1625 — 1628). — Quinols  prepared  from  p-methylated 
arylhydroxylamines  by  the  action  of  dilute  sulphuric  acid  are  repre¬ 
sented  by  the  scheme  q^^C^q^q^CO  (Bamberger,  Abstr.,  1901, 

i,  140  j  1902,  i,  509;  Zincke,  Abstr.,  1901,  i,  204;  Auwers,  Abstr., 
1902,  i,  216).  It  is  now  shown  that  quinols  can  be  prepared  syn¬ 
thetically  from  quinones  by  Grignard’s  magnesium  methyl  iodide. 
Toluquinone  forms  o-dimethylquinol  isomeric  with  the  m-isomeride  of 
Bamberger  and  Brady  (Abstr.,  1901,  i,  142).  o-Dimethylquinol 
interacts  with  />-nitrophenylhydrazine  to  form  the  azo-compound, 

C0H4*lsrO2,  which  crystallises  in  highly 

lustrous,  bright  orange-red  needles  melting  at  135' 5°.  The  same 
azo-compound  is  also  formed  from  1  :  2-dimethyl-4-aminobenzene  and 
^-nitronitrosobenzene. 

^-Xyloquinone  and  magnesium  methyl  iodide  form  1:2:  5-trimethyl- 
quinol,  the  constitution  of  which  is  further  determined  by  its  forma¬ 
tion  from  ^-eumenol  by  Caro’s  acid.  It  forms  hard,  vitreous  needles 
melting  at  116 — 116‘5C. 

The  yield  of  quinols  was  small. 


A.McK. 
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[Derivatives  of  4  :4'-Dimethoxydiphenylmethane.]  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  140690). — 3  :  3'-Dinitro-i  :  i'-di- 

methoxydiphenylmethane,  0H2[C6H3(N02)*0Me].2,  prepared  by  condens¬ 
ing  o-nitroanisole  with  formaldehyde  (compare  D.R.-P.  72490), 

separates  from  a  mixture  of  alcohol  and  benzene  in  greyish-white 
crystals,  which  melt  at  160°  and  dissolve  in  benzene  and  chloroform, 
and  are  sparingly  soluble  in  alcohol.  On  reduction,  it  yields  3  :  3'-di- 
amino- 4  : 4 '-dwiethoxydiphenylmethane,  which  crystallises  from  boiling 
light  petroleum,  in  which  it  is  only  sparingly  soluble,  in  small,  white 
needles  melting  at  107°.  It  is  insoluble  in  water,  but  dissolves 
readily  in  alcohol,  benzene,  chloroform,  and  dilute  mineral  acids.  Its 
tetrazonium  compound  combines  with  /2-naphthol  to  form  a  fast  red 
azo-dye.  C.  H.  D. 

Phenol-ethers.  II.  Hermann  Thoms  ( Ber .,  1900,  36,  1714—1721). 
— 2  :  3  :  5-Trimethoxy-l-propylbenzene,  C6H2Pr(OMe)3,  prepared  by 
methylating  3-hydroxy-2  : 5-dimethoxy-l-propylbenzene  (Ciamician 
and  Silber,  Abstr.,  1890,  1294),  boils  at  144 — 146°  under  12  mm. 
pressure. 

The  4-mtfro-derivative  crystallises  from  70  per  cent,  alcohol  in 
yellow,  glistening  needles,  melts  at  65°,  and  can  be  reduced  with 
aluminium  amalgam.  Q-Methoxy-Z-propylquinone,  0Me*CGH2Pr02,  a 
bye-product  in  the  nitration,  crystallises  from  water  in  stout,  dark 
lemon-yellow  crystals  and  melts  at  79°.  The  quinol, 
OMe*CfiH2Pr(OH)2, 

crystallises  from  water  in  minute,  colourless  needles,  becomes  strongly 
electrified  when  rubbed,  and  melts  at  105°. 

2  :  5-£Hmethoxy-3-ethoxy-l-propylbenzene ,  C6H2Pr(OMe)2*OEt,  boils  at 
147 — 149°  under  12  mm.  pressure.  The  4  miro-derivative  crystal¬ 
lises  from  70  per  cent,  alcohol  in  small,  pale  yellow  needles  and  melts 
at  75°.  §-Ethoxy-%propylquinol,  OEt’C6H2Pr(OH)2,  separates  from 
water  in  colourless,  silky  flakes  or  needles  and  melts  at  143°. 

2  : 5-Dirnethoxy-3-n-propyloxy-\-propylbenzene,  C6H2Pr(OMe)2,OPi°, 
boils  at  156 — 157°  under  12  mm.  pressure.  The  4-m’iro-derivative 
crystallises  from  70  per  cent,  alcohol  in  pale  yellow  needles  and  melts 
at  68°.  6- T'ropyloxy-l-propylquinol ,  OPr‘C0H2Pr(OH)2,  separates 

from  water  in  colourless,  felted  needles  and  melts  at  102°.  T.  M.  L. 

Preparation  of  Alkaline  Additive  Products  of  Aromatic 
Polyhydroxy-compounds.  Farbenfabriken  vorm.  Friedr.  Bayer 
&  Co.  (D.R.-P.  141101). — Aromatic  polyhydroxy-compounds  react 
readily  with  fatty  amines  when  the  two  substances  are  fused 
together  or  dissolved  in  a  suitable  solvent.  The  reagents  condense 
in  molecular  proportion,  and  the  products  are  stable  compounds  with 
an  alkaline  reaction,  which  may  be  applied  as  photographic  developers. 
Eimethylamine-pyrogallol,  C6H3(OH)3,NHMe2,  prepared  in  aqueous 
solution,  crystallises  in  prisms,  melts  at  163°,  dissolves  readily  in 
water,  less  readily  in  alcohol,  and  is  insoluble  in  ether.  It  is 
stable  when  kept  in  a  closed  vessel,  but  decomposes  on  long  boiling. 
Trimethylamine-pyrogallol,  prepared  in  alcoholic  solution,  melts  at 
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160°.  jDimethylamine-resorcinol,  precipitated  from  ethereal  solution 
by  light  petroleum,  forms  prisms  melting  at  82°.  Dimethylamine- 
catechol,  prisms,  melts  at  115°;  methylamine-catechol  melts  at  98°. 
Dimethylamine-  and  methylamine-quinol  form  prisms  melting  at  132° 
and  110°  respectively.  The  dimethylamine  derivative  of  methyl  gattate 
melts  at  164°,  and  that  of  ethyl  gattate  crystallises  from  water  and  melts 
at  79°,  but  after  crystallisation  from  alcohol  loses  water  and  melts  at 
about  122°.  The  dimethylamine  derivative  of  methyl  s-dihydroxyhenzoate 
melts  at  95°,  and  that  of  g allacetophenone  at  156°.  0.  H.  D. 


Action  of  Alkaline-earth  Bases  on  the  Alkaline-earth  Salts 
of  Pyrogallolsulphonic  Acids.  Marcel  Delage  ( Compt .  rend., 
1903,  136,  1202 — 1204.  Compare  Abstr.,  1901,  i,  643,  and  this 
vol.,  i,  416). — When  calcium  hydroxide  in  suspension  in  water  is 
added  to  an  aqueous  solution  of  calcium  pyrogallolsulphonate,  the 
solution  becomes  coloured  when  vigorously  shaken.  Alcohol  does  not 
cause  precipitation,  but  when  ether  is  added  to  the  alcoholic  solution 
a  blue,  flocculent  precipitate  of  the  oxidised  product  of  tricalcium 
pyrogallolsulphonate  is  obtained.  Its  solution  in  water  turns  brown 
on  keeping,  but  is  not  altered  by  boiling.  Similarly,  from  calcium 
hydroxide  and  calcium  pyrogalloldisulphonate,  the  oxidised  product  of 
tetracalcium  pyrogalloldisulphonate  is  obtained  as  a  blue  powder ;  it 
is  insoluble  in  alcohol,  but  soluble  in  water  to  a  violet  solution  which 
becomes  brown  in  the  air. 

From  strontium  hydroxide  and  strontium  pyrogallolsulphonate,  the 
violet  oxidised  product  of  tristrontium  pyrogallolsulphonate  is  formed, 
which  is  almost  insoluble  in  water.  From  strontium  pyrogalloldi¬ 
sulphonate,  a  blue  powder  is  obtained,  which  is  the  oxidised  product 
of  tetrastrontium  pyrogalloldisulphonate. 

Barium  hydroxide  and  barium  pyrogallolsulphonate  in  contact  with 
air  give  a  blue,  insoluble  oxidation  product  of  tribarium  pyrogallol¬ 
sulphonate,  whilst  with  barium  pyrogalloldisulphonate  a  blue,  insoluble 
oxidation  product  of  tetrabarium  pyrogalloldisulphonate  is  produced. 

The  analytical  results  are  discussed.  J.  McC. 


Formation  of  Acid  Esters.  Rudolf  Wegscheider  ( Ber .,  1903, 
36,  1544 — 1549.  Compare  Abstr.,  1902,  i,  618). — A  detailed  reply 
to  Kahn’s  criticisms  (this  vol.,  i,  93).  W.  A.  D. 


js-Aminobenzonitrile.  Marston  T.  Bogert  and  Lothair  Kohn- 
stamm  ( J .  Amer.  Chem.  Soc.,  1903,  25,  478 — 483). — p-Aminobenzonitrile, 
prepared  by  the  reduction  of  ^?-nitrobenzonitrile  by  various  methods, 
melts  at  85 '5 — 86°(corr.)  and  is  monoclinic  [a  :  b  :  c  =  1'7475  : 1  :  1‘4573. 
/ 3  =  47°50'].  Its  acetyl  derivative  forms  fine  white  needles  melting  at 
200°,  whilst  its  propionyl  derivative  melts  at  169°.  When  it  is  warmed 
at  50°  with  alkaline  hydrogen  peroxide  solution,  it  forms  p-aminobenz- 
amide.  p-Aminobenzthiamide  melts  at  172°  (Engler  gave  170°). 

A.  McK. 
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Hippuronitrile  and  some  Substituted  Hippuronitriles. 
August  Klages  and  O.  Haack  ( Ber .,  1903,  36,  1646 — 1649). — The 
method  for  the  preparation  of  hippuronitrile  from  aminoacotonitrile 
and  benzoyl  chloride  (see  Abstr.,  1902,  i,  354)  may  be  modified  by  the 
use  of  the  acid  sulphate  in  place  of  the  free  base.  The  yield  is  also 
increased  by  diluting  the  benzoyl  chloride  with  benzene.  In  this  form, 
the  method  may  be  employed  for  the  synthesis  of  a  number  of  deriv¬ 
atives  of  hippuronitrile. 

p- Bromohippuronitrile ,  CfiH4Br*CO*NH*CH2*CN,  from  aminoaceto- 
nitrile  sulphate  and  j»-bromobenzoyl  chloride,  crystallises  from  alcohol 
in  thick,  glistening  needles,  melts  at  174°,  and  dissolves  readily 
in  hot  alcohol,  sparingly  in  ether  or  benzene.  Boiling  with  alcoholic 
hydrogen  chloride  converts  it  into  ethyl  p- bromohippurate ,  crystallising 
from  light  petroleum  in  needles  melting  at  123°  and  dissolving  readily 
in  hot  water  or  alcohol.  On  hydrolysis,  j»-bromohippuric  acid  is 
obtained  in  colourless  needles  melting  at  162°,  readily  soluble  in  hot 
water  or  alcohol. 

m-Nitrohippuronitrile,  from  m-nitrobenzoyl  chloride,  separates  from 
alcohol  in  colourless  leaflets,  melts  at  118°  and  dissolves  readily 
in  alcohol  or  benzene.  m-Nitrohippuric  acid  melts  at  165°  (compare 
Conrad,  this  Journal,  1877,  ii,  484). 

\>-Nitrohippuronitrile  crystallises  from  alcohol  in  needles  melting  at 
145°,  readily  soluble  in  alcohol  and  glacial  acetic  acid,  sparingly  so 
in  ether  or  light  petroleum.  p-Methylhippuronitrile ,  from  jo-toluoyl 
chloride,  separates  from  water  in  flat  needles,  melts  at  153°  and 
dissolves  in  alcohol,  glacial  acetic  acid,  and  benzene,  sparingly  in  ether 
or  light  petroleum.  Ethyl  p-methylhippurate  melts  at  71°  and  dissolves 
readily  in  hot  water,  alcohol,  ether,  and  light  petroleum. 

Ehenylaceturonitrile,  CH2Ph*CO,NH,CH2,GN’,  from  phenylacetyl 
chloride,  forms  thick,  glistening  needles  melting  at  90‘5°  and  sparingly 
soluble  in  hot  water.  Ethyl  phenylaceturaie  forms  colourless  needles 
melting  at  82°.  C.  H.  D. 

Reduction  of  o-N itroacetophenone.  The  First  Indigo  Syn¬ 
thesis.  Eugen  Bamberger  and  Franz  Elger  {Ber.,  1903,  36, 
1611 — 1625). — Camps  has  shown  (this  vol.,  i,  33)  that,  in  the  first 
indigo  synthesis  (Engler  and  Emmerling,  Ber.,  1870,  3,  885;  Abstr., 
1895,  i,  231)  o-nitroacetophenone  is  first  reduced  by  zinc  dust  and 
soda  lime  to  an  oil,  to  which  he  assigns  the  constitution  C10HlgO2N2, 
which  is  converted  into  indigo  on  being  strongly  heated.  The  authors 
observed  that  this  oil  possessed  physical  and  chemical  properties 
similar  to  those  of  anthranil,  and  find  that  it  is  methylanthranil, 
CsH7ON.  Its  formation  from  o-nitroacetophenone  is  analogous  to  that 
of  anthranil  from  o-nitrobenzaldehyde,  intermediate  hydroxylamine 
derivatives  being  produced  in  both  cases  (compare  Bamberger,  this 
vol.,  i,  432  ;  Ber.,  1903,  36,  826).  When  the  oil  is  strongly  heated, 
it  undergoes  intramolecular  rearrangement  into  indoxyl,  which  is  then 
transformed  into  indigo. 

Methylanthranil,  C6H4<^L  e^>0,  was  prepared  by  reducing  o-nitro- 
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acetophenone  with  zinc  and  ammonium  chloride.  The  crude  product 
was  converted  into  the  crystalline  mercurichloride,  CgH^OJ^lJHgClg, 
which  forms  white,  silky  needles,  and,  when  quickly  heated,  melts  at 
1695°;  when  it  is  distilled  with  steam,  pure  methylantbranil  is 
formed,  a  colourless,  clear  oil  boiling  at  1105 — 1110  under  10  mm. 
pressure,  and  with  an  odour  resembling  that  of  anthranil.  It  solidifies 
in  a  freezing  mixture  to  white,  glassy  needles.  Its  molecular  weight 
was  determined  by  the  ebullioscopie  and  cryoscopic  methods. 

From  the  original  mixture,  from  which  the  crude  methylanthranil 
had  been  removed,  a  crystalline  product  melting  at  125 — 131°  was 
obtained.  It  consisted  mainly  of  m-azoxyacetophenone,  formed  from 
the  m-nitroacetophenone  originally  present  along  with  the  o-isomeride. 
Pure  m-azoxyacetophenone,  (C6H4Ac)2N20,  is  easily  prepared  by  reduc¬ 
ing  m-nitroacetophenone  to  hydroxylaminoacetophenone  by  zinc  dust 
and  ammonium  chloride,  and  then  oxidising  the  latter  by  leaving  it 
exposed  to  air  until  it  ceases  to  reduce  Fehling’s  solution ;  it  melts  at 
137 "5°.  Methylanthranil  may  also  be  very  conveniently  prepared  by 
using  tin  and  acetic  acid  as  the  reducing  agent. 


Methylanthranil  dichloride,  C6H4<^  i  ^>0,  prepared  by  the  action 

JN  Ul2 

of  sodium  nitrite  on  a  mixture  of  methylanthranil  and  concentrated 
hydrochloric  acid,  crystallises  in  strongly  refracting,  vitreous  prisms 
melting  at  101 — 101 '5°.  The  filtrate,  from  which  the  dichloride  had 
been  separated,  contained  the  diazonium  salt  of  o-aminoacetophenone, 
C6H4Ac*N2C1,  which  was  proved  by  the  formation  with  alkaline 
/?-naphthol  of  an  azo-dye  melting  at  198’5 — 199°,  and  also  by  the 
formation  of  o-oxyacetophenone  when  the  solution  was  warmed. 

Chloromethylanthranil,  CflHaCI<f^.^e^>0,  prepared  by  boiling  the 


dichloride  with  water  and  then  distilling  in  steam,  crystallises 
from  light  petroleum  in  white,  silky  needles  melting  at  97'5 — 98°. 
Its  mercurichloride,  CSHG0NC1,1  JHgCl2,  separates  in  white,  silky 
needles  melting  at  183 '5°.  When  chlorine  is  passed  into  a  solution  of 
methylanthranil  in  concentrated  hydrochloric  acid,  a  mixture  of  the 
two  chlorine  derivatives  is  formed. 

Methylanthranil,  when  heated,  undergoes  rearrangement  into 
indoxyl,  which  then  yields  indigo. 

That  indoxyl  is  present  along  with  indigo  when  methylanthranil  is 
heated,  was  proved  by  its  isolation  and  its  subsequent  conversion  into 
phenylazoindoxyl  by  the  aid  of  diazonium  chloride.  A.  McK. 


Preparation  of  Phthalic  and  Benzoic  Acids.  Basler 
CnEMiscHE  Fabriic  (D.B..-P.  140999). — The  process  for  the  pre¬ 
paration  of  phthalic  and  benzoic  acids  from  naphthols  by  heating  with 
alkali  hydroxides  and  metallic  oxides  (compare  this  vol.,  i,  487)  may 
be  extended  to  other  substitution  derivatives  of  naphthalene,  such  as 
nitronaphthalenes,  naphthylamines,  nitronaphthols,  nitrosonaphthols, 
and  naphtholsulphonic  acids.  Napkthalenesulphonic  acids  may  also 
,be  employed  without  previous  fusion  with  alkali  hydroxide,  but  a 
smaller  yield  is  then  obtained.  0.  H.  D. 
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A  Characteristic  Property  of  Gallein.  Richard  Meyer 
(. Ber 1903,  ‘36,  1561— 1565).— Giibody  and  Perkin  (Trans.,  1902, 
81,  245)  have  recently  called  into  question  the  author’s  statement 
that  the  dry  distillation  of  haematoxylin  gives  a  mixture  of  phenols 
which,  when  fused  with  phthalic  anhydride,  shows  both  the  fluorescein 
and  gallein  reactions  with  aqueous  sodium  hydroxide.  It  is  now 
found  that,  in  these  circumstances,  a  green  fluorescence  is  pro¬ 
duced  which  differs  from  that  of  fluorescein  in  being  very  transitory, 
and  that  subsequently  the  bluish-violet  coloration  of  gallein  becomes 
visible.  The  same  intense  but  transitory  fluorescence  is  produced 
when  pyrogallol  alone  is  heated  with  an  excess  of  phthalic  anhydride 
and  the  product  dissolved  in  alkali  ;  but  simply  warming  the  product 
with  alcohol  destroys  the  fluorescent  substance  and  converts  it  into 
gallein.  A  similar  fluorescence  is  obtained  from  pure  gallein  which 
has  been  fused  with  phthalic  anhydride  or  with  dicarboxylic  acids  which 
readily  yield  anhydrides  on  heating ;  that  shown  in  the  case  of 
sebacic  acid  or  dipheeic  acid  is  very  intense  and  lasts  several  days. 

W.  A.  D. 

Tautomerism  of  the  o-Aldehyde-acids.  Rudolf  Wegscheider 
(Ber.,  1903,  36,  1541 — 1544). — Nitro-opianic  acid  has  an  extra¬ 
ordinarily  small  affinity  constant,  000029,  and  is  a  very  much 
weaker  acid  than  opianic  acid  itself  (&  =  0'0822) ;  it  is  suggested  that 
its  solution  contains,  principally,  the  pseudo- form, 

NO>-C,H(OMe)s<^i2^>0. 

From  the  silver  salt  of  the  acid  and  methyl  iodide,  a  methyl  ester  is 
obtained  which  melts  at  76 — 78°  and  is  isomeric  with  Fink’s  methyl 
ester  (Ber,,  1898,  31,  924) ;  it  is  probably  the  {(/-methyl  ester. 

The  very  small  affinity  constant  found  in  the  case  of  this  hydr¬ 
oxy-lactone  makes  it  improbable  that  dicarboxylic  acids,  the  constant 
of  which  exceeds  0'01,  largely  consist  of  a  dihydroxy-lactonic  form; 
in  particular,  Anschutz’s  view  that  maleic  acid  should  be  regarded  as 
a  dihydroxy-lactone  is  discounted.  W.  A.  D. 

Chemical  Action  of  Light.  VI.  Giacomo  Ciamician  and  Paul 
Silber  (Ber.,  1903,  36,  1575 — 1583.  Compare  Abstr.,  1901,  i,  329, 
390,  549;  1902,  i,  433  ;  this  vol.,  i,  39,  and  171). — When  benz- 
aldehyde  is  exposed  to  bright  sunlight  in  a  sealed  vessel  during  the 
summer  months,  the  chief  products  are  a  resinous  substance,  (C7H60)9, 
melting  at  125 — 130°,  and  apparently  a  simple  polymeride  of  the 
aldehyde,  together  with  a  resin  soluble  in  alcohol  and  having  the 
composition  C14Hu02. 

Small  amounts  of  benzoic  acid  and  of  unaltered  benzaldehyde  are 
also  obtained.  A  mixture  of  benzaldehyde  and  benzyl  alcohol,  on 
exposure  to  sunlight,  yields  a  mixture  of  hydrobenzoin,  fsohydro- 
benzoin,  resin,  and  the  original  substances. 

Benzophenone  and  benzyl  alcohol  yield  as  chief  product,  benzo- 
pinacone,  together  with  a  substance,  G20H18O2,  melting  at  168°,  hydro¬ 
benzoin,  and  a  resin. 
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A  solution  of  benzophenone  in  formic  acid  is  not  appreciably 
affected  by  light,  whereas  a  solution  of  the  same  ketone  in  cymene 
yields  benzopinacone.  A  benzaldehyde  solution  of  benzophenone 
yields  a  small  amount  of  a  crystalline  compound,  C41H.u05,  crystallising 
in  needles  and  melting  at  236 — 237°. 

An  alcoholic  solution  of  benzil  yields  at  first  crystals  of  benzil- 
benzoin ;  when  kept,  these  redissolve,  and  ultimately  resin,  benz¬ 
aldehyde,  benzoic  acid,  ethyl  benzoate,  and  benzoin  are  obtained. 

Benzil  and  paracetaldehyde  yield  first  crystals  of  benzilbenzoin, 
and  ultimately  a  small  amount  of  deoxy  benzoin  is  formed. 

Ethyl  alcohol  and  opianic  acid  yield  the  pseudo-ester  melting  at  92°. 

Alloxan  and  ethyl  alcohol  yield  alloxantin  and  acetaldehyde. 

When  an  aqueous  solution  of  acetone  is  exposed  to  sunlight  in 
sealed  tubes,  it  yields  acetic  acid  and  methane  according  to  the 
equation  COMe2  -I-  H20  =  MeC02H  +  CH4.  If  the  vessel  is  not  properly 
sealed,  the  products  are  formic  and  acetic  acids.  J.  J.  S. 

Anils  of  the  Methoxybenzaldehydes  and  their  Behaviour 
with  Methyl  Iodide.  Martin  Freund  and  Franz  Becker  (Ber., 
1903,  36,  1537 — 1541). — o-Methoxybenzylideneaniline, 
OMe-C^-OHiNPh, 

obtained  from  o-methoxybenzaldehyde  and  aniline,  is  a  viscid,  reddish- 
yellow  oil  which  boils  at  235 — 236°  under  30  mm.  pressure ;  when 
heated  with  an  excess  of  methyl  iodide,  a  syrup  is  obtained  which,  on 
warming  with  dilute  hydrochloric  acid  and  subsequently  distilling  with 
steam,  gives  nearly  equal  quantities  of  o-methoxybenzaldehyde  and 
salicylaldehyde.  The  methoxy-group  has  thus  been  largely  converted 
into  hydroxyl  (compare  this  vol.,  i,  572). 

m-Methoxybenzylidenecmitine  boils  at  223 — 225°  under  18  mm.  pres¬ 
sure,  and  p-methoxybenzylideiieaniline  crystallises  from  alcohol  in  white 
needles  and  melts  at  63°;  by  boiling  with  methyl  iodide  and  subsequently 
treating  the  product  with  dilute  acid,  only  traces  of  the  hydroxy-alde¬ 
hydes  are  obtained.  In  the  case  of  p-methoxybenzylideneaniline,  the 
only  definite  product  is  its  hydriodide,  C14II13ON,  which  crystallises 
from  alcohol  in  sheaves  of  yellow  needles  and  melts  at  183 — 184°. 

W.  A.  D. 

Influence  Exerted  by  the  Introduction  of  Double  Linkings 
into  the  Nuclei  containing  the  Asymmetric  Carbon  Atom  on 
the  Rotatory  Power  of  Cyclic  Molecules.  Alcin  Haller  ( Gornpt . 
rend.,  1903,  136,  1222 — 1226). — Lists  are  given  showing  that  the 
rotatory  power  of  a  substance  (cyclic)  is  increased  when  a  double  link¬ 
ing  is  introduced. 

Some  derivatives  of  3-methylcycZohexanone  have  been  prepared  and 
examined. 

Benzylidene-3-methylcyc?ohexanone  has  [a]D  -152°  in  alcoholic 
solution  (p  =  0’2688).  A nisyliden e - 3 -methyl eye  1  ohexai tone, 

CO 

C5Hio<'C:CH-C(JH4*0Me  ’ 

forms  pale  yellow,  transparent  prisms  and  melts  at  97°;  it  has  [a] 
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—  225°  (alcohol,  p  =  0T053).  Cuminylidene-3-7netkylcyc\okexcmone, 
CO 

C5H10<Q,.nxx  n  TT  TJ  >  forms  pale  yellow,  transparent  prisms  and 
C .  C -H. '  Cg  *  Jr  r 

melts  at  58°  ;  it  has  [a]D  -  165°  (alcohol,  ^  =  0‘3018). 

Dianisylidene-3-methylcyc\ohexanone ,  C4H8<^ j # q  5p|4 . OMe)^>CO) 

forms  yellow,  transparent  prisms  and  melts  at  110°;  it  is  insoluble  in 
ether  and  in  light  petroleum. 

Dicuminylidene-3-methylcjc\ohexanone,  C 4 H s<^  j  "•  . q6  p| 1  Ipco, 

is  a  viscid,  oily  liquid  which  boils  at  300°  under  10  mm.  pressure. 
The  disubstituted  derivatives  were  too  deeply  coloured  to  be  examined 
optically. 

These  derivatives  were  prepared  from  3-methylcycfohexanone  of 
[a]D  -  12°  by  the  action  of  sodium  methoxide  and  the  appropriate 
aldehyde.  It  is  evident  that  the  introduction  of  an  aromatic  radicle 
by  means  of  a  double  linking  has  caused  an  augmentation  of  the 
rotatory  power. 

The  author  suggests  that  the  rotatory  power  is  increased  by  the 
following  circumstances  :  (1)  by  fixation  by  means  of  a  single  linking 
of  unsaturated  radicles  on  to  an  active  nucleus  ;  (2)  by  formation  of  a 
double  linking  in  the  nucleus  without  substitution  or  addition  ;  (3) 
by  attaching  aliphatic  or  alicyclic  radicles  to  the  active  nucleus  by 
means  of  a  double  linking  ;  (4)  by  a  process  of  tautomerisation  (from 
keto  to  enol) ;  and  (5)  by  combination  of  an  active  alcohol  with  an 
un  saturated  acid.  J.  McC. 


Preparation  of  Derivatives  of  Anthraquinone.  Farben- 
fabriken  VORM.  Friedr.  Bayeu  &  Co.  (D.R.-P.  139581). — The  tertiary 
bases  derived  from  aminoantliraquinone  (this  vol,,  i,  498),  and  still  con¬ 
taining  negative  groups,  are  able,  in  spite  of  their  strongly  basic 
character,  to  react  with  aromatic  amines.  The  colouring  matters  pro¬ 
duced  are  red  or  violet  when  the  substituents  are  in  the  1  : 5-  or 
1  : 8-positiou,  but  are  blue  or  green  if  these  radicles  are  in  the 
^-position. 

1  :  5'-2Iethyl((,iuino  \)-loluid inoautJtraquiaone, 

0(;H4Me’N  H*  (J6H3<qq>C6H2  ■  N  HMe, 

prepared  by  heating  together  £>-toluidine  and  nitrodimethylaminoanthra- 
quiuone  at  180°,  crystallises  from  pyridine  and  methyl  alcohol  in  long 
needles  melting  at  199°. 

1  :  5-Di-p  toluidino- 4  :  8 -dimethylamiuoanthraquinone  dissolves  in  anil¬ 
ine,  pyridine,  chloroform,  and  acetic  acid  with  a  green  colour,  in 
hydrochloric  acid  with  a  violet  colour. 

When  a  dialkylated  base  is  employed,  one  alkyl  group  is  eliminated, 
and  a  monoalkylamino-derivative  is  obtained.  O.  H.  D. 

Migration  of  the  Methyl  Group  in  the  Molecule  of  Camphor. 

Georges  Blanc  and  Marcel  Desfontaines  ( Conipt .  rend.,  1903,  136, 
1141 — 1143). — The  experimental  work  already  recorded  (Abstr.j  1902, 
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i,  299)  on  <Z-a-dihydrocampholenic  acid  and  its  derivatives  has  been 
repeated  on  the  racemic  forms.  r-Nilrocamphorimine, 

,c:n-no9 


CoH, 


4<^CH0 


melts  at  28°  and  the  cZ-form  at  43°.  r-a-Dihydrocampholenic  acid  and 
nitrile  have  the  same  boiling  points  as  the  cZ-forms ;  the  corresponding 
racemic  amide  melts  at  126°  ;  the  (Z-amide  melts  at  143°.  r -Dihydro-a- 

aminocampholene ,  NH2-CH2*CH<^^e£  }  boils,  like  the  (Z-iso- 

meride,  at  190°,  its  oxamide  melts  at  150°  (the  cZ-form  melts  at 
147 — 148°),  the  picrate  melts  and  decomposes  at  230°  (the  cZ-picrate 
melts  at  227°),  and  the  racemic  carbamide  at  112°  (the  cZ-carbamide 
melts  at  1 1 9°). 

r-4  :  5  :  5- Trimethyl cyc\opentanone,  CMe0<^^^e  ,  boils  at 


“CO 


CHo 


164°,  the  oxime  melts  at  105°  (the  <Z-form  melts  at  188°);  the 
benzylidene  derivative  is  liquid,  whilst  that  of  the  cZ-ketone  is  crystal¬ 
line  and  melts  at  34°.  T.  A.  H. 


Separation  of  a-  and  /3-cf/cZoCitrals  Haarmann  &  Reimer 
(D.R-P.  139957,  139958,  and  139959.  Compare  Abstr.,  1902,  i, 
385). — The  condensation  products  of  (3-cyclocitva\  are  more  readily 
decomposed  than  those  of  a-cyclocitvsd.  Advantage  may  be  taken  of 
this  to  separate  the  two  isomerides.  Thus,  if  a  mixture  of  the  a- and 
/3-compounds  is  condensed  with  semicarbazide  or  aniline  and  distilled 
with  steam  in  presence  of  a  weak  acid,  only  /3-cyc/ocitral  passes  over. 

a-cjcloCitral  boils,  when  pure,  at  90 — 95°  under  20  mm.  pressure,  and 
has  the  sp.  gr.  0'925— O930.  Its  semicarbazone  melts  at  204 — 206°. 
a-cj/cZoCitral  is  also  more  stable  towards  reagents  than  /3-cycZocitral. 
On  shaking  the  crude  mixture  with  dilute  sodium  hydroxide,  (3-cyclo - 
geranic  acid  is  formed,  a-cycZocitral  remaining  unaltered.  By  the  action 
of  sodium  ethoxide  and  acetone  on  the  crude  cycZocitral  below  0°,  the 
/3-compound  is  converted  into  /3-ionone,  the  a-compound  remaining 
unattacked. 

a-cycZoCitral  may  be  converted  into  a-ionone  by  the  action  of 
acetone  in  presence  of  strong  alkalis.  C.  H.  D. 

Influence  of  the  Double  Linking  between  Carbon  Atoms 
on  the  Rotatory  Power  of  Optically  Active  Substances. 
Hans  Rupe  ( Annalen ,  1903,  327,  157 — 200). — A  resume  of  the  work 
on  the  influence  of  constitution  on  the  rotatory  power  of  optically 
active  substances  since  1896  is  given  in  the  introduction  to  this 
paper,  the  researches  of  Guye,  Tsehugaeff,  and  Rrankland  being 
especially  considered. 

[With  Zeltner.] — Although,  according  to  Tsehugaeff  (Abstr.,  1898, 
ii,  274),  the  menthyl  esters  of  the  fatty  acids  rotate  the  plane  of 
polarised  light  to  a  less  extent  (5°)  when  dissolved  in  ethyl  alcohol,  a 
more  extended  investigation  has  shown  there  is  no  such  regularity, 
the  alcoholic  solution  in  many  cases  exhibiting  a  greater  specific 
rotatory  power  than  the  pure  ester. 
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When  an  ethylene  linking  is  present  in  the  a/S- position,  the  rotatory 
power  is  greater  than  in  the  corresponding  saturated  acid ;  this  in- 
crease  is  larger  as  the  series  is  ascended  from  crotonic  to  pentenoic 
acid,  but  becomes  less  for  members  of  the  series  above  the  acid  last 
mentioned.  When  the  ethylene  linking  is  in  the  /3y-position,  the 
rotatory  power  equals  that  of  the  unsaturated  acid,  whilst  the  aS-un- 
saturated  acid  has  a  smaller  rotatory  power  than  the  saturated  acid. 
A  conjugated  system  of  ethylene  linkings,  as  in  menthyl  sorbate, 
CHMeiCH‘CHlCH,CO2,O10H10,  produces  a  marked  increase  in  the 
rotatory  power. 

The  menthyl  esters  are  prepared  by  treating  the  dry  sodium  salt 
of  the  acid  with  a  solution  of  phosphorous  oxychloride  in  benzene, 
and  then  adding  a  solution  of  menthol  (1  mol.)  in  pyridine  (2  mols.) ; 
esterification  is  complete  after  five  to  seven  hours’  boiling. 

Menthyl  crotonate,  CHMeICH*CO2*C10H.,0,  is  a  colourless  oil  boiling  at 
140 — 140'5°  under  14  mm.  pressure  and  has  [a]D  -  90-67°.  Menthyl 
Aa&- pentenoate ,  C^Me-CH.’CH'COg'C-^Hjg,  boils  at  152 — 153-5°  and 
has  [a]D  —  74-41°.  Menthyl  A$y -pentenoate,  CHMeICH*Cff2*CO2*C10H19, 
boils  at  143 — 144‘5°  under  14  mm.  pressure  and  has  [a]D  —  72-51°. 
Menthyl  Ays-pentenoate  ( menthyl  allylacetate )  boils  at  139 — 140°  under 
14  mm.  pressure  and  has  [a]D  —  67'32°.  Menthyl  A^-hexenoate  boils 
at  163 — 164°  under  14  mm.  pressure  and  has  [a]D  —  68-38°.  Menthyl 
A Py-hexenoate  boils  at  149' — 150°  under  14  mm.  pressure  and  has 
[a]u  —65-11°.  Menthyl  A^-hexenoate  boils  at  156 — 157°  and  has 
[a]D  —60-93°.  Menthyl  As*-hexenoate  boils  at  155 — 155’5°  under 
14  mm.  pressure  and  has  [a]D  -61 '25°.  Menthyl  A aP-heptenoate  boils 
at  174 — 175-5°  and  has  [a]D  -  66-03°.  Menthyl  sorbate  is  a  viscid  oil 
boiling  at  173°  under  14  mm.  pressure  and  has  [a]D  -83-17°  in 
benzene  solution,  whence,  by  calculation,  [a]D  —  88-53°  in  alcoholic 
solution. 

The  rotatory  power  of  the  cyclic  menthyl  esters  of  the  cyclic  acids, 
trimethylenecarboxylic  acid,  &c.,  is  in  general  lower  than  those  of  the 
isomeric  unsaturated  open  chain  acids ;  the  rotatory  power  of  menthyl 
cyc/opentanecarboxylate  is,  however,  very  nearly  equal  to  that  of  menthyl 
AaP-hexenoate.  Menthyl  trimethylenecarboxylate  is  a  colourless  oil 
boiling  at  135—135-5°  under  14  mm.  pressure  and  has  [a]D  —68-53° 
in  alcoholic  solution;  menthyl  tetramethylenecarboxylate  boils  at  148° 
under  14  mm.  pressure  and  has  [a]D  —69  09°. 

[With  Walther  Lotz.] — Menthyl  pentamethylenecarboxylate  boils  at 
160"5 — 161°  under  14  mm.  pressure  and  has  [a]D  —  67"94°.  Menthyl 
cy c\ohexanecarboxylate  ( hexahydrobenzocite )  crystallises  in  white  needles 
melting  at  48°,  boils  at  166°  under  8  mm.  or  at  170°  under  12  mm. 
pressure,  and  has  [a]D  —  59 "11°. 

The  effect  of  reducing  the  menthyl  esters  of  benzoic  acid  and 
a-naphthoic  acid  is  best  shown  in  the  following  table : 


Menthyl  ester  of 

Benzoic  acid . 

A1-Tetrahydrobenzoic 

acid  . 

Hexaliydiobenzoic 
acid  . 


Difl’eience 
from  benzoic 
[a]D.  acid. 

-83-53 

S-S9° 

-74-64 

24-42 

-59-11 


Menthyl  ester  of 
a-Naphthoic  acid... 
A]-Dihydro-a-naph- 

thoic  acid . 

Tetrahydro-a-naph- 
tlioic  acid  . 


Difference 
from  a-naph- 
[a]D.  thoic  acid. 
-79-08° 

9-96° 

-69-12 

31-51 

-47-57 
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Menthyl  A2-tetrahydrobenzoate  behaves  as  a  /?y-unsaturated  acid, 
thus  : 


Menthyl  ester  of 

Benzoic  acid . 

A2-Tetrahydi'obenzoic 

acid  . 

Hexaliyilrobenzoic 
acid  . 


Differ- 

l 

Differ 

[a]r>. 

encc. 

Menthyl  ester  of 

[«]”■ 

ence. 

-83-53° 

24-09° 

Soibic  acid  . 

.  -88-53° 

23-42° 

-  59*14 

0-33 

/87-Hexenoic  acid  ... 

.  -  65T1 

0-25 

-59-11 

Ilexoic  acid . . 

-64-86 

[With  Max  Silp.erberg.] — Menthyl  benzoate ,  prepared  from  benzoyl 
chloride  and  menthol,  melts  at  55°  and  boils  at  177°  under  11mm. 
pressure;  menthyl  &}-telrahydrobenzoate  boils  at  176°  under  10  mm. 
pressure;  menthyl  ^-tetrahydrobenzoate  boils  at  176°  under  12  mm. 
pressure;  menthyl  a-naphthoate  is  a  gum  boiling  at  231 — 232°  under 
1 1  mm.  pressure ;  menthyl  &}-dihydro-a-naphthoate  is  a  gum  boiling  at 
226 — 227’5°  under  12  mm.  pressure.  Menthyl  hP-dihydro -a-naphthoate 
crystallises  in  colourless  prisms  melting  at  89 — 89 '5°;  it  is  dextro¬ 
rotatory,  having  [a]D  +92 ‘85°  in  solution  in  ethyl  acetate;  this 
peculiarity  in  the  optical  activity  is  not  due  to  a  change  in  the 
menthol  but  to  the  presence  of  an  asymmetric  carbon  atom  in  the 
dihydronaphthoic  acid.  Menthyl  tetrahydro-a-naphthocile  is  a  very 
viscous  liquid  boiling  at  207°  under  10  mm.  pressure.  K.  J.  P.  0. 


Terpenes  and  Ethereal  Oils.  Pulegenic  Acid  and  its 
Derivatives.  Otto  Wallace:  ( Annalen ,  1903,  327,  125 — 157. 
Compare  Abstr.,  1896,  i,  309  ;  1898,  i,  484) — [With  Julius  Meyer 
and  Fritz  Collmann]. — Pulegenic  acid  is  best  prepared  by  boiling 
pulegone  dibromide  with  excess  of  sodium  methoxide  dissolved  in 
anhydrous  methyl  alcohol ;  when  quite  pure,  it  remains  colourless  and 
does  not  decompose  on  keeping.  Its  methyl  ester  ( loc .  cit.)  is  readily 
prepared  by  treating  its  solution  in  methyl  alcohol  with  sulphuric 
acid;  it  boils  at  114 — 115°  under  30  mm.  pressure  and  can  only  be 
hydrolysed  by  alkalis  with  great  difficulty.  On  oxidising  the  ester 
(3  mols.)  with  permanganate  (2  mols.),  a  dihydroxy -ester. 

C9H15(0H)2-C02Me, 

is  formed;  it  melts  at  118 — 119°,  and  is  hydrolysed  extremely  easily, 
yielding  dihydroxypulegenic  acid,  which,  however,  immediately  loses 
water,  giving  the  hydroxy-lactone  (m.  p.  129 — 130°)  previously 
described  (loc.  cit.).  The  dihydroxy-ester  yields  a  benzoyl  derivative, 
C9H]5(0Bz)2,C02Me,  melting  at  204 — 206°.  Pulegenic  chloride  is 
readily  prepared  and  when  treated  with  concentrated  ammonia  yields 
the  amide  meltiDg  at  121 — 122°  and  the  anilide  melting  at  124°. 

The  lactone,  C10H16O2,  of  pulegenic  acid  can  be  easily  prepared  by 
boiling  the  acid  with  25  per  cent,  sulphuric  acid,  and  is  freed  from 
other  substances  by  treatment  with  one  per  cent,  permanganate, 
which  has  no  action  on  the  lactone,  whilst  it  oxidises  the  impurities ; 
it  melts  at  30 — 31°  and  boils  at  126 — 128°  under  12  mm.  pressure  (com¬ 
pare  loc.  cit.) ;  it  is  identical  with  the  compound  obtained  by  boiling  the 
additive  product  of  hydrogen  bromide  and  pulegenic  acid  with 
alcoholic  potassium  hydroxide,  and  with  that  prepared  by  the 
decomposition  of  the  additive  product  of  hydrogen  chloride  and  ethyl 
pulegenate. 
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[With  Fritz  Collman  and  Joh.  Thede.] — Pulegene,  prepared  by 
heating  pulegenic  acid  in  hydrogen  at  180 — 200°,  readily  yields  a 
nitrosochloride ,  CgH16*NOCl,  when  a  solution  of  the  hydrocarbon 
together  with  amyl  nitrite  is  treated  with  a  solution  of  hydrogen 
chloride  in  acetic  acid  ;  it  melts  at  74 — 75°.  Pulegennilrolpiperidide, 
C9H16*NOC5NH10,  piepared  from  the  nitrosochloride  and  piperidine, 
melts  at  106 — 107°. 

Pulegenone-oxime,  C9H14!N*OH,  is  prepared  by  warming  the  nitroso¬ 
chloride  with  sodium  methoxide  dissolved  in  methyl  alcohol  at  30—40°  ; 
it  is  an  oil  boiling  at  123 — 126°  under  15  mm.  and  at  237 — 242° 
under  the  ordinary  pressure  ;  its  benzoyl  derivative  melts  at  104 — 105°. 
From  the  oxime,  pulegenone  is  obtained  by  heating  with  dilute 
sulphuric  acid ;  the  ketone  is  then  converted  into  its  semicarbazone,  which 
melts  at  183 — 184°  and  is  easily  hydrolysed  by  dilute  sulphuric  acid, 
giving  pulegenone  in  a  pure  state  ;  it  boils  at  189 — 190°,  has  a  sp.  gr. 
0*9 14,  and  »D1‘4645  at  20°.  On  oxidation  with  permanganate,  isobutyric 
acid  was  obtained.  When  reduced  by  sodium  in  ethereal  or  alcoholic 
solution,  pulegenone  is  converted  into  pulegenol,  C9Hl7*OH,  boiling  at 
77 — 78°  under  15  mm.  pressure  ;  with  phenylcarbimide,  it  yields  the 
phenylurethane,  C9Hl7*OCO*NHPh,  which  crystallises  in  needles 
melting  at  81 — 82°. 

Dihydropulegenone,  C9H160,  is  prepared  by  oxidising  dihydro- 
pulegenol  with  chromic  acid  ;  it  boils  at  184 — 185°,  and  has  a  sp.  gr. 
0-8875  and  nv  1'440  at  20°;  its  semicarbazone  melts  at  193 — 195° 
and  at  198 — 199°  when  rapidly  heated,  and  is  easily  converted  into 
the  ketone  by  warming  with  dilute  sulphuric  acid ;  the  oxime  melts  at 
77— -78°.  Attention  is  drawn  to  the  fact  that  pulegenone  and 
dihydropulegenone  are  quite  distinct  from  the  isomeric  ketones 
obtained  from  c?/c?ogeraniolene.  On  oxidising  dihydropulegenone 
(1  mol.)  with  permanganate  (2  mols.),  a  mixture  of  acids  is  obtained 
from  the  semicarbazones,  of  which  two  isomeric  semicarbazones  could 
be  isolated,  one,  melting  at  164°,  identical  with  the  compound 
obtained  by  oxidising  pulegene  (see  below),  and  a  second  melting 
at  140 — 143°  (1).  The  latter  yields,  on  treatment  with  sulphuric 
acid,  a  ketonic  acid,  C0H16O,  which  boils  at  154 — 155°  under  15  mm. 
pressure,  and  is  oxidised  by  hypobromite  to  bromoform  or  carbon 
tetrabromide  and  an  acid ,  CcH12(C02H)2 ;  this  compound  melts  at 
94 — 95°  and  gives  an  insoluble  silver  salt,  C6H12(C02Ag)2 ;  it  is 
probably  the  hitherto  unknown  a-i&opropylglutaric  acid. 

[With  Eugen  Seldis.] — On  oxidising  pulegene  with  permanganate, 
a  ketonic  acid  is  formed,  together  with  acetic  acid;  the  former  is 
purified  by  conversion  into  its  semicarbazone ,  which  forms  prismatic 
crystals  melting  at  164°;  the  acid  itself,  CgH150'C02H,  prepared  from 
the  semicarbazone,  is  a  yellow  oil  boiling  at  164°  under  15  mm. 
pressure;  its  silver  salt  was  analysed ;  the  oxime,  CgH15(N0H)*C02H, 
of  this  acid  melted  at  76 — 77°.  When  oxidised  with  hypobromite,  a 
mixture  of  two  acids  was  formed,  from  which  methylsuccinic  acid  (m.  p. 
110°)  was  isolated  ;  the  other  acid  was  probably  a-methylglutarie  acid 
(m.  p.  79°),  which  was  obtained  in  quantity  together  with  acetone 
when  the  ketonic  acid  was  oxidised  by  chromic  acid.  The  ketonic  acid  was 
compared  and  found  to  be  identical  with  the  acid  of  the  same  composition 
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prepared  by  Tiemann  and  Semmler  (Abstr.,  1898,  i,  629)  by  oxidising 
carvenone  with  permanganate. 

A  consideration  of  the  various  transformations  which  may  occur 
when  pulegone  dibromide,  CHMe^Qg^QQ^CHBrCBrMeg,  is  con¬ 
verted  into  pulegenic  acid,  and  the  fact  that  this  acid  so  readily  yields  a 
lactone,  and,  by  loss  of  carbon  dioxide,  a  hydrocarbon,  pulegene,  which  is 
not  identical  with  cycZogeraniolene,  lead  to  the  conclusion  that  pulegenic 
acid  has  a  five-membered  ring,  and  is  most  probably  represented  by 


rrtr  _ PTTMp 

the  expression  1  2  J>CH*C02H.  The  reactions  of  pulegene 

C-O.2 

point  to  a  change  in  the  position  of  the  double  linking  in  the  conversion 
of  the  acid  into  the  hydrocarbon,  which  most  probably  has  the  formula 


CHMe-CH 


the  oxime  the  formula  JL 


The  nitrosochloride  then  has  the  formula 

CHMe^C(^NOH)>colPr^, 

dig  OH  2 

CHMe*C(INOH) 


CHa 


-CH 


^>CPrP,  and  pulegenone  the 


formula  ;  hence  dihydropulegenone  is  l-methyl-3-*so- 

vxi-2  JnL 

propyl-2-pentanone.  Pulegenone  is  then  isomeric  with  Semmler’s 
camphorphorone  (Abstr.,  1902,  i,  385),  and  dihydrocamphorphorone 
must  be  identical  with  dihydropulegenone.  A  comparison  of  their 
properties  (melting  point,  sp.  gr.,  and  ??D,  and  characters  of  semi- 
carbazone)  entirely  con6rms  this  supposition.  K.  J.  P.  0. 


Ethereal  Oils.  Sciiimmel  and  Co.  ( Ckem .  Centr.,  1903,  i, 
1086 — 1087  ;  from  Schimmel’s  Geschciftsber,  April,  1903). — Samples  of 
oil  of  amber  have  been  prepared  which  had  a  sp.  gr.  0’9259 — 0'9295  at 
15°,  rotatory  power  +  22°32'  to  +  26°,  nD  1 ’50802 — 1 ’51083  at  20°,  acid 
number,  5’1 — 6’5,  and  ester  number,  3’85 — 8’95,  and  were  soluble  in 
4  —  4  5  volumes  of  95  per  cent,  alcohol. 

The  lcevorotatory  form  of  citronellal  has  been  isolated  together  with 
cineol  from  an  oil  of  citronella  obtained  from  Java. 

A  sample  of  lavender  oil  which  had  a  sp.  gr.  0  8902  at  15°,  rotatory 
power  —  7°6',  and  saponification  number  116’5  =  40  7  per  cent,  of  linalyl 
acetate,  was  found  to  contain  valeraldehyde  (?),  amyl  alcohol,  pinene, 
cineol  (eucalyptol),  d-borneol,  geraniol,  geraniol  acetate  and  capronate, 
coumarin,  and  about  0’2  per  cent,  of  a  ketone,  C8H160,  which  is 
probably  identical  with  ethyl  amyl  ketone.  Methyl  heptyl  ketone, 
boiling  at  191 — 196°,  has  been  detected  in  oil  of  cloves  (compare 
Abstr.,  1902,  i,  550).  The  semicarbazone  prepared  from  the  artificial 
or  the  natural  ketone  melts  at  118 — 119°.  Contrary  to  Hesse  and 
Zeitschel’s  statement  (this  vol.,  i,  189),  the  Neroli  oil  examined  by 
Semmler  and  Tiemann  was  a  genuine  oil.  Further  examination  has 
shown  that  the  oil  contains  phenylethyl  alcohol  and,  probably,  jas- 
mone  (compare  Hesse,  Abstr.,  1900,  i,  48).  Attempts  to  purify  nerol 
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isolated  from  neroli  oil  by  Hesse  and  Zeitschel  ( loc .  cit.),  and  from  oil 
of  petit  grain  by  von  Soden  and  Zeitschel  (this  vol.,  i,  267)  did  not 
yield  definite  results. 

The  cohobation  water  of  sade-wood  oil  and  the  distillation  water  of 
West  Indian  sandal-wood  oil  contained  diacetyl,  furfuraldehyde,  and 
methyl  alcohol.  Attempts  to  isolate  tuberone  (Yerley,  Abstr.,  1899, 
i,  712)  from  the  blue  fluorescent  oil  obtained  by  distilling  tuberose 
extract  failed.  When  the  fraction  boiling  at  60 — 140°  under  5  mm. 
pressure  was  oxidised  by  potassium  permanganate,  benzoic  acid  was 
formed,  together  with  an  oil.  The  latter  was  not  further  attacked  by 
permanganate,  and  on  hydrolysis  gave  a  product  which  contained 
benzoic  acid  and  had  an  odour  similar  to  that  of  methyl  benzoate. 

In  addition  to  the  compounds  already  detected  in  Ylang-Ylang  oil 
the  presence  has  been  proved  of  pinene,  creosol,  eugenol,  fsoeugenol, 
eugenol  methyl  ether,  benzyl  alcohol,  benzyl  acetate,  benzyl  benzoate, 
methyl  benzoate,  methyl  salicylate,  methyl  anthranilate,  and  an 
odourless  sesquiterpene  alcohol  melting  at  138°. 

A  wood  from  the  Botanical  Garden  at  Amani,  in  German  East 
Africa,  was  found  to  be  covered  with  lustrous  crystals  of  scatole 
(compare  Dunstan,  Abstr.,  1890,  191). 

An  appendix  to  the  original  paper  contains  the  results  of  an 
investigation  made  by  Hans  Kleist  of  the  physiological  action  of 
anthranilic  acid,  methyl  acetylanthranilate,  methyl  methylanthran- 
ilate,  methyl  acetylmethylanthranilate,  and  piperonal  (heliotropine) 
on  warm-  and  cold-blooded  animals.  E.  W.  W. 


Sugars  of  Jalapin  and  other  Vegetable  Glucosides.  Emil 
Votogek  and  H.  Vondiiacek  (Zeit.  Zuckerind.  Bohn.,  1903,  27, 
257 — 271,  and  333 — 340).— On  hydrolysis,  naringin  yields  the  two 
sugars,  dextrose  and  rhamnose,  the  latter  constituting  48'23  per  cent, 
of  the  reducing  sugars  formed. 

Jalapin  gives  dextrose,  rhodeose,  and  possibly,  also,  fsorhodeose. 

Solanin  yields  rhamnose  and  a  hexose  which  gives  a  plienylmethyl- 
hydrazone  crystallising  in  colourless  leaflets  melting  at  187°;  this 
indicates  the  presence  of  a  new  hexose,  either  with  or  without 
dextrose. 

Convalarin  gives  a  sugar  which  yields  a  white  powder,  probably 
mucic  acid,  on  oxidation  with  nitric  acid,  indicating  the  presence  of 
galactose. 

Convallamarin  yields  a  sugar  syrup  having  the  specific  rotation 
[a]D  +  48°,  and  containing  a  hexose  probably  identical  with  that  of 
solanin,  galactose  (?),  and  a  methylpentose.  It  is  uncertain  whether 
the  galactose  obtained  has  its  origin  in  the  glucoside  or  in  admixed 
galactan. 

These  results  show  that  methylpentoses  are  much  more  widely 
distributed  in  the  vegetable  kingdom  than  has  been  hitherto  assumed  ; 
such  sugars  are  also  probably  contained  in  convalarin  and  smilacin. 

T.  H.  P. 
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Filmarone,  the  Active  Constituent  of  Filix  Extract. 
Friedrich  Kraft  ( Chern .  Centr.,  1903,  i,  1090;  from  Pharm.  Zeit., 
48,  275 — 276). — Filmarone,  C47H54Ol6,  the  amorphous  substance 
contained  in  Filix  extract  (Abstr.,  1902,  i,  814),  is  the  cause  of  the 
anthelmintic  action  of  the  extract.  It  is  stable  in  the  dry  state  or  in 
solvents  such  as  benzene,  carbon  disulphide,  ether,  (fee.,  but  is  slowly 
decomposed  by  the  action  of  acetone  or  of  mixtures  of  alcohol  and 
ether.  When  the  acetone  solution  is  allowed  to  remain  for  a  long 
time,  filicic  acid  and  amorphous  filicinigrin  are  formed.  By  the 
simultaneous  action  of  boiling  alkalis  and  nascent  hydrogen,  filmarone 
yields  filicic  acid  and  aspidinol  or  the  decomposition  products  of  these 
substances.  By  the  action  of  diazoaminobenzene  on  filmarone,  the 
azo-compound  characteristic  of  filicic  acid  and  flavaspidic  acid  is 
formed. 

The  results  of  pharmacological  and  therapeutic  tests  made  by  Jaquet 
show  that  filmarone  may  be  used  instead  of  the  extract.  In  doses  of 
0*5 — 0  7  gram,  the  action  is  the  same  as  that  of  the  extract,  and  is  not 
accompanied  by  other  injurious  effects. 

The  constitution 


OPr 


CMe2-C(OH):C-CH2-C:C(OH)— C-CH2-C-C(0H):C-CH2-C‘C(0Me):0 


I  I  I  PHdi  H  i 

C=C(OPr) — CO  COO(OPr)-CO  C-C(OPr):C  T  ( 

OH  OH  OH  OH  OH 


is  assigned  to  filmarone. 


C — CH— O 
)H  C 

E.  W.  W. 


Binaphthylenethiophen  and  Trinaphthylenebenzene.  Paul 
RehlAnder  (Ber.,  1903,  36,  1583 — 1587.  Compare  Dziewbnski,  this 
vol.,  i,  431). — The  compounds  described  by  Dziewonski  have  been 
previously  prepared  by  the  author  ( Inaug .  Biss.,  1903)  by  very  similar 
methods.  The  crude  mass  was  extracted  with  xylene  to  remove  the 
thiophen.  Trinaphthylenebenzene  is  not  oxidised  when  boiled  with 
acetic  acid  and  sodium  dichromate.  J.  J.  S. 


Apocodeine  and  Piperidinocodide.  Eduard  Yongerichten  and 
Fritz  Muller  [Ber.,  1903,  36,  1590 — 1594). — Apocodeine  (Gohlich 
Abstr.,  1893,  i,  676)  is  not  a  true  analogue  of  apomorphine  (this  vol., 
i,  193)  since  it  contains  no  phenolic  hydroxyl  group  and  does  not 
yield  a  product  corresponding  with  methylmorphimethine  when  its 
methiodide  is  decomposed. 

A  resinous  base  is  produced  when  chlorocodide  (Abstr.,  1882,  311) 
is  reduced  with  sodium  methoxide  and  methyl  alcohol  at  100°.  Its 
hydrochloride ,  C18H1902N,HC1,  is  an  oil,  which,  on  treatment  with 
bromobenzoyl  chloride  in  ethereal  solution  and  alkali,  yields  a  base, 
the  hydrochloride,  CcH4Br*C0*C18Hls02N,HCl,  of  which  is  a  colourless 
hygroscopic  substance.  Piperidinocodide ,  C23H30O2N2,  obtained  by 
the  action  of  piperidine  on  chlorocodide,  crystallises  from  methyl 
alcohol  in  long,  colourless  prisms  containing  MeOH.  It  begins  to 
sinter  at  60°  and  melts  about  116°;  when  dried  at  100°,  it  melts  at 
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118°.  The  base  is  readily  soluble  in  alcohol,  but  insoluble  in  water, 
its  hydrochloride,  C23H30O2N2,2fICi,  is  a  white,  hygroscopic  compound 
readily  soluble  in  water  to  a  neutral  solution.  The  monomethiodide, 
C23H3o02N2,MeI,  forms  colourless  crystals  melting  at  256°  and  only 
sparingly  soluble  in  water  or  alcohol.  The  dimethiodide  melts  at 
about  250°.  The  monomethiodide  reacts  with  sodium  hydroxide  in 
very  much  the  same  manner  as  codeine  methiodide,  the  nitrogen  ring 
is  ruptured,  and  a  tertiary  base,  piper  idino-methylmorphimethine, 

c24h32o2n2, 

is  obtained  as  a  colourless  oil.  With  acetic  anhydride  at  180°,  it 
yields  a  yellow,  non-basic  oil  not  identical  with  acetylmethylmorphol ; 
with  methyl  iodide,  it  yields  a  monomethiodide,  C24H3202N2,MeI, 
melting  at  248°,  and  a  dimethiodide  in  the  form  of  a  resin  fairly  readily 
soluble  in  water. 

When  treated  with  alcoholic  potash,  the  piperidino-methylmorphin- 
methine  methiodide  yields  a  phenolic  substance  not  identical  with 
morphenol.  J.  J.  S. 


Cotarnine.  Martin  Freund  and  Franz  Becker  (Ber.,  1903,  36, 
1521 — 1537). — By  the  following  considerations,  the  relative  position  of 
the  methoxyl  radicle  and  the  CH2I02!  group  in  cotarnine  is  determined, 
and  the  structure  of  the  alkaloid  shown  to  be 


0-C:C(0Me)-C-CH0 

c-ch2 


ch2<0.c:ch 


whence  also  the  structure  of  narcotine  is 


CH2-NHMe ' 


CH2< 


OC:C(OMe)*C 


2  x)-c:ch 


C-CH2-CH2-NMe 
-0* 


-CH CH — C:CH*CH 


OCOC:C(OMe) 
'CHINHPh 


>OOMe. 


Cotarnineanil,  CH2<^Q^C0H(OMe)<^Qjj'.Q^j  .^UMe’  com^nes 
with  methyl  iodide,  forming  cotarninemethine  methiodide  anil, 
CH2<^Q^>C(;H(OMe)<CQ  [j" p>  which,  by  an  excess  of  methyl 
iodide  and  subsequent  warming  with  dilute  acid,  is  converted  into  nor- 
cotarninemethine  methiodide,  CH2*\q^>C6H(OH)<Cq^^qjj  p* 

As  such  a  displacement  of  the  methyl  of  a  methoxyl  group  by  hydrogen 
takes  place  only  in  the  case  of  o-methoxyaldehydes  (this  vol.,  i,  563), 
and  not  in  the  case  of  compounds  containing  methoxyl  and  CITO  in  the 
meta-  or  para-position  relatively  to  each  other,  the  position  occupied  by 
these  groups  in  cotarnine  is  established.  The  displacement  of  the 
methyl  radicle  probably  occurs  in  the  following  manner  : 


I.  CH,<  ’  (1 


0-C-C(OMe):C-CH:NPh 


CH2*NMe3I 


— > 


OOCH— — OCH 
^0-C-C(OMe):C-CH:NMePhI 
.n.rtTTr: —  n-nir  .mr 


'O-C-CH: 
O 

i 


OCH2*CH2'NMe3I 


— >■ 


.  0  C-C==C-CH:NMePh 
CH„<  U  _  1. 


CH.<' 


0-C-C(0H):C*CH0 

O-C-CH— C-CH2-CH2*NMe3I 


-> 


+  NHMePh. 
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This  elimination  of  methylaniline  was  experimentally  estab¬ 
lished. 

Gotarnineanil,  prepared  directly  from  its  constituents,  crystallises 
from  ether,  alcohol,  or  benzene  in  slender  needles  and  melts  at  124°; 
cotar nine-jj-ethoxy anil,  prepared  from  cotarnine  and  yi-phenetidine, 
crystallises  from  alcohol  and  melts  at  120°;  ethyl  cot arnineanil-^- carb¬ 
oxyl  ale,  prepared  by  using  ^-aminobenzoie  acid,  forms  white  needles 
and  melts  at  147°. 

Cotamineme thine  methiodide  anil  [supra),  crystallises  from  water  in 
yellow  needles  and  melts  at  199°.  Norcotarninemethine  methiodide 
crystallises  from  dilute  alcohol  in  yellow  needles,  melts  at  272°,  and 
on  methylation  with  methyl  iodide  and  sodium  ethoxide  is  reconverted 
into  cotarninemethine  methiodide  ;  when  boiled  with  30  per  cent, 
aqueous  sodium  hydroxide,  it  evolves  trimethylamine  and  is  converted 
into  norcotarnone,  CH0*C6H(0H)(02CH2),CHICH2,  which  separates 
from  alcohol  in  yellowish-green  crystals,  melts  at  89°,  and  gives  a 
golden-yellow,  crystalline  potassium  salt.  The  triacetyl  derivative, 
CH(0Ac).2'C6H(0Ac)(02CH2),CH1CH2,  prepared  by  heating  norco¬ 
tarnone  with  acetic  anhydride  and  sodium  acetate,  crystallises  from 
acetone  on  adding  light  petroleum  in  prisms  and  melts  at  124°.  The 
oxime,  0H-N:CH-G'6H(0H)(02CH2)-CH:CH2,  crystallises  from  alcohol 
in  leaflets,  melts  at  202 — 203°,  and  when  dissolved  in  acetic  anhydride 
gives  the  acetate ,  OAc*N!CH*C6H(OH)(02CH2)-CH!OH2,  which  crys¬ 
tallises  from  alcohol  in  silken  needles,  melts  at  130°,  and  is 
converted  by  warm  sodium  carbonate  solution  into  ncrcotarnonitrile, 
€N'C6H(0H)(02CH2),C,HX1H2 ;  this  separates  from  glacial  acetic  acid 
or  alcohol  in  needles,  melts  at  202°,  and  gives  a  crystalline  sodium 
salt  with  H20,  and  an  acetyl  derivative, 

cn-o0h(oac)(o2ch2)-ch:ch2, 

crystallising  in  lustrous  needles  and  melting  at  110°.  Acelylnorcotar- 
none,  CHO'C6H(OAc)(O2CH2)*CHi0H2,  obtained  from  the  sodium 
salt  of  norcotarnone  and  cold  acetic  anhydride,  crystallises  from  glacial 
acetic  acid  or  alcohol  in  lustrous  needles  and  melts  at  84 — 85° ; 
its  oxime ,  OH,N1CH,06H(0Ac)(O2CH2),CHICH2,  crystallises  from 
alcohol,  melts  at  115 — 116°,  and,  like  its  isomeride,  on  heating  with 
alkalis  yields  norcotarnonitrile  ;  the  diacetyl  derivative, 
0Ac-N:CH-CyH(0Ac)(02CH2)-CH:CH2, 
melts  at  100 — 101°. 

The  following  analogous  derivatives  of  bromocotarnine, 
CH0-C6Br(0Me)(02CH2)*CH2:CH2*NHMe, 
were  prepared ;  the  anil,  C18H1903N2Br,  crystallises  from  ether  in 
slender,  white  needles  and  melts  at  127°.  Bromonor  cotarninemethine 

methiodide,  C13Hll704NBrI,  crystallises  from  water  in  slightly  yellow 
needles  and  decomposes  at  264°,  Bromonor  cotar  none  crystallises  from 
alcohol  in  greyish-white  needles,  melts  at  138°,  and  gives  a  sodium 
salt  crystallising  in  lustrous,  yellow  spangles  with  3|H20. 

Benzoylcotarnineanil,  NPh!CH*C6H(0Me)(02CH2)*CH2,CH2'NMeBz, 
crystallises  from  alcohol  in  needles,  melts  at  165°,  and  is  not  changed 
when  boiled  with  methyl  iodide ;  when  heated  with  the  latter  at  100°, 
a  complex  decomposition  occurs,  W.  A.  D. 
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Mixed  Carbamides  of  Piperidine  and  Aromatic  Amines. 
Bouchetal  de  la  Roche  {Bull.  Soc.  chim.,  1903,  iii,  29,  409 — 411). 
— When  a  symmetrical  carbamide  is  warmed  in  a  closed  tube  at  170° 
with  a  large  excess  of  piperidine,  there  is  formed  a  mixed  carbamide 
containing  a  piperidine  residue  ;  thus,  when  diphenylcarbamide  is  so 
treated,  phenylpiperidinecarbamide,  C5H10T'v(JO,NHPh,  is  produced  ; 
this  forms  small,  colourless  crystals  and  melts  at  168°.  o -Tolylpiperid- 
inecarbamide,  C5H10N-CO’NH*C6H4Me,  similarly  prepared,  melts  at 
143°,  the  corresponding  p -tolyl  compound  melts  at  143°,  and  the 
'p-nitrophenylpiperidinecctrbamide  at  157°. 

These  mixed  carbamides  are  not  produced  by  the  action  of  aromatic 
amines  on  the  piperidinecarbamates  (Abstr.,  1902,  i,  562). 

T.  A.  H. 

Condensation  of  aa'-Lntidine  [2 : 6-Dimethylpyridine]  with 
Aldehydes.  Fritz  Werner  (. Ber 1903,  36,  1683 — 1689). — 
V-Methylbenzylidene-ad-lutidine  f  '2-styryl-Q  methylpyruiineX 
C5  N  HsMe  •  C  H I C  H  •  C0  H4  Me , 

prepared  from  2  :  6-dimethylpyridine  and  ptolualdehyde,  crystallises 
from  dilute  alcohol  in  white,  pearly  flakes  and  melts  at  144 — 145°.  The 
hydrochl oride  is  too  soluble  to  be  readily  purified.  The  aurichloride, 
C15H15N,HAuCl4,  forms  long,  red  needles  and  melts  at  210 — 211°. 
The  mercurichloride,  C15H15N,HCl,HgCl2,  separates  from  dilute  hydro¬ 
chloric  acid  in  clear,  yellow  crystals  and  melts  at  195°.  The  platini- 
chloride,  (C15H15N)2,H2PtCl6,  separates  from  dilute  hydrochloric  acid 
in  reddish-yellow  needles  which  blacken  at  220°  and  do  not  melt 
at  260°.  The  picrcite  separates  from  alcohol,  in  which  it  is  very 
sparingly  soluble,  in  glistening  flakes,  and  melts  and  decomposes  at 
226°.  The  dibromide,  C15H15NBr2,  darkens  at  144°  and  melts  at  154°. 

Bis-x>-methylbenzylidene-a.d-lutidine  [2  :  6-distyrylpyridine], 
C5NH3(CH:CH-C6H4Me)2, 

formed  as  a  bye-product  in  the  preparation  of  the  preceding  base, 
separates  from  boiling  alcohol  (a  litre  of  which  is  required  to  dissolve 
3  grams)  in  nacreous  flakes  and  melts  at  202°.  The  hydrochloride , 
C23H21N,HC1,H20,  crystallises  in  yellow  needles  from  very  dilute 
alcohol,  sinters  at  196°,  and  melts  and  decomposes  at  215°.  The 
hydrobromide,  023H21N,HBr,H20,  forms  beautiful,  yellow  needles, 
sinters  at  265°,  and  melts  at  272°.  The  aurichloride,  C23H2]N,HAuGl4, 
separates  from  dilute  alcohol  in  reddish-yellow  needles  and  melts  at 
177°.  The  mercurichloride,  C23H2lN,HCl,HgCl2,  crystallises  from  dilute 
alcohol  in  yellowish-green  needles,  which  begin  to  decompose  at  146° 
and  melt  at  231°.  The  platinichloride,  (C23H21N)2,H2PtCl6,  separates 
from  dilute  alcohol  in  yellow  needles,  begins  to  decompose  at  220°, 
and  melts  at  236°.  The  picrate  crystallises  from  alcohol  in  well-defined, 
yellow  needles  and  melts  at  226°.  The  tetrabromide,  C23H21NBr4, 
crystallises  from  dilute  acetic  acid  in  small  needles  and  melts  at  182°. 

m-Iiitrophenyl- ad -lutidylalkine  [2-m-nitro-a-hydroxydihydrostyryl-Q- 
methylpyridine\,  N02,CfiH4,CH(0H),CH2*C5H3NMe,  prepared  from 
m-nitrobenzaldehyde  and  2  : 6-dimethylpyridine,  separates  from 
alcohol  in  small,  white  needles  with  1H20  and  melts  in  its  water  of 
crystallisation  at  82 — 83°;  the  anhydrous  base  melts  at  96°.  The 
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hydrochloride,  C14H1403N0,HC1,  separates  from  dilute  hydrochloric 
acid,  in  which  it  is  readily  soluble,  in  white  needles,  and  melts  at 
205°.  The  picrate  crystallises  from  dilute  alcohol  in  minute  flakes 
and  melts  at  139 — 140°.  The  mercurichloride,  C14H1403N2,HCl,HgCl2, 
separates  from  dilute  alcohol  in  warty  needles  and  melts  at  199°. 
The  platinichloride,  (C14H1403N2)2,H2PtCl6,  forms  reddish-yellow 
needles  and  melts  at  208°  with  vigorous  liberation  of  gas. 

2  :  6-Di-ip-nitrostyrylpyridine ,  C5NH3(CHICH‘C6H4*N02)2,  prepared 
from  jo-nitrobenzaldehyde  and  2  :  6-dimethyl  pyridine,  crystallises  from 
slightly  dilute  alcohol  in  yellow  flakes  and  melts  at  168 — 169°.  The 
hydrochloride ,  C21Hir)04N3,HCl,H20,  forms  long,  yellow  needles,  begins 
to  darken  at  220°,  and  melts  and  decomposes  at  263°.  The  plalini- 
c^on'o?e,(C21H1504lSr3)2,H2PtCl6,  separates  from  dilute  alcohol  in  reddish- 
yellow  needles  and  begins  to  decompose  at  250°,  but  does  not  melt  at 
270°.  The  mercur {chloride,  C21H1504N3,HCl,HgCl2,  separates  from 
alcohol  in  small  needles,  begins  to  darken  at  240°,  and  melts  at  275°. 
The  aurichloride,  C21H1504N3,HAuC14,  separates  from  alcohol  in  small, 
golden-yellow  needles,  darkens  at  208°,  and  melts  at  233°.  The 
picrate  separates  from  alcohol  in  small  needles  and  melts  at  246°. 
The  tetrabromide,  C21H1504N3Br4,  crystallises  from  hot  alcohol  and 
melts  at  252°  to  a  dark  brown  liquid.  The  amino- base,  C21H1;)N3, 
crystallises  from  dilute  alcohol  and  melts  at  146°  ;  its  platinichloride, 
<c21h19n3)  2,H2PtCl6,  crystallises  from  very  dilute  alcohol  in  small, 
reddish-brown  needles,  becomes  brown  at  250°,  and  does  not  melt  at 
275°;  the  mercurichloride,  C21H19N3,HCl,HgCl2,  crystallises  from 
dilute  alcohol  in  yellow  needles,  blackens  at  220°,  and  melts  at  243°. 

T.  M.  L. 

Preparation  of  2  : 6-Diphenylpyridine  3  carboxylic  Acid. 
Timothee  Klobb  {Bull.  Soc.  chim .,  1903,  [lii],  29,  407 — 409). — When 
methyl  or  ethyl  cyanodiphenacylacetate  (Abstr.,  1897,  i,  531)  is  heated 
with  potassium  hydroxide  dissolved  in  alcohol,  there  is  formed,  when 
air  is  freely  admitted,  the  cinnabar-red  compound,  C18H1503N,  already 
described  {loc.  cit.),  and  in  the  presence  of  air  the  2  :  6-diphenylpyridine- 
3-carboxylic  acid,  prepared  by  Paal  and  Strasser  (Abstr.,  1888,  62). 
This  acid  crystallises  in  compact  masses  of  colourless  needles,  melts  at 
278 — 279°,  and  sublimes  unchanged.  The  potassium  salt,  precipitated 
from  its  aqueous  solutions  by  addition  of  potassium  carbonate,  crys¬ 
tallises  in  long  needles ;  the  sodium  salt  forms  hexagonal  lamellte,  and 
the  silver  salt  is  a  white  powder  which  does  not  blacken  at  100°;  on 
ignition,  it  leaves  a  residue  of  silver  carbide  and  cannot  therefore  be 
used  to  identify  the  acid.  T.  A.  H. 

Partial  Racemism.  Albert  Ladenburg  and  O.  Bobertag  {Ber., 
1903,  36,  1649 — 1652). — In  view  of  the  controversy  respecting  the 
existence  of  partial  racemism  (for  references,  see  Trans.,  1899, 75,  466), 
the  authors  have  again  examined  /?-pipecoline  hydrogen  tartrate,  in 
which  this  phenomenon  was  first  observed  (Abstr.,  1894,  i,  208).  On 
evaporating  a  solution  of  this  salt  at  50°  and  decomposing  with 
potassium  hydroxide,  an  inactive  base  is  obtained,  whilst  the  base 
obtained  from  a  solution  evaporated  at  35°  is  slightly  lsevorotatory. 

r-/?-Pipecoline  hydrogen  tartrate  is  anhydrous,  the  l-  and  <£-forms 
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crystallise  with  1  mol.  and  J  mol,  H20  respectively.  The  principal 
properties  of  the  salts  are  as  follows  : 


Sp.  gr. 

Form.  Melting  point.  Cryst.  Dehydrated. 

r- .  144—146°  —  1-285 

l- .  170—172  1-271  1-219 

d- .  76—  78  1-420  1-318 


The  racemic  salt  can  be  reproduced  by  mixing  molecular  propor¬ 
tions  of  the  l-  and  (7-forms  and  evaporating  on  the  water-bath. 

The  transition-point  was  determined  by  a  comparison  of  the  vapour 
pressure  of  a  saturated  solution  of  the  r-salt  in  water  with  that  of  the 
hydrated  crystals  of  the  mixture  of  l-  and  (7-salts  in  a  Bremer-Frowein 
differential  tensimeter,  and  was  found  to  lie  at  39°.  This  was 
confirmed  by  measurements  of  the  solubility  in  alcohol  at  this  tempera¬ 
ture.  C.  H.  D. 


Pyrophthalone  and  its  Derivatives.  Hermann  von  Huber 
(Ber.,  1903,  36,  i,  1653 — 1666). — The  constitution  of  pyrophthalone 
is  usually  represented,  from  analogy  with  the  quinophthalones  studied 
by  Eibner  (compare  Abstr.,  1901,  i,  348,  611),  by  the  second  of  the 
two  possible  formula : 

I.  II. 

c6h4<co>gh  :  csN  h4  and  cch4<_gg>c:ch-c5nh4. 

The  author  has  investigated  the  question  more  fully,  and  has  also 
prepared  the  isomeric  form  indicated  by  theory. 

Pyrophthalone  is  most  easily  prepared  by  heating  together  pure 
a-picoline  and  phthalic  anhydride  in  mol.  proportions  with  a  little  zinc 
chloride  on  an  oil-bath  at  200°.  The  product  melts  at  260°.  On 
reduction  with  zinc  dust  and  acetic  acid,  an  uncrystallisable  oil,  boil¬ 
ing  at  140 — 460°  under  10  mm.  pressure,  is  obtained.  The  constitu¬ 
tion  was  determined  by  the  analysis  of  the  salts  to  be  that  of  a 
secondary  alcohol.  The  hydrochloride,  C14H13ON,HCI,  forms  white 
needles  melting  at  72°.  The  nitrate,  long,  colourless  needles  melting 
at  135°,  the  platinichloride,  brownish-yellow  needles  melting  at  175°, 
the  aurichloride,  bright  yellow  needles  melting  at  146 — 147°,  and  the 
mercurichloride,  white  needles  melting  at  172°.  The  picrate,  golden- 
yellow  needles  melting  at  126°,  the  meihiodide,  dark  red  Deedles  melt¬ 
ing  at  130°  The  benzoate  crystallises  from  ether  in  small,  white 
needles  which  melt  at  36 — 37°. 

iso  Pyrophthalone  may  be  prepared  by  heating  phthalic  anhydride 
with  an  excess  of  a-picoline  in  a  sealed  tube  at  230°.  After  removal 
of  picoline  by  hydrochloric  acid,  the  product  is  crystallised  from 
acetic  acid  and  alcohol  and  separates  in  large,  orange-yellow  leaflets 
melting  at  280°.  The  same  compound  is  obtained  when  a-picoline 
reacts  with  phthalyl  chloride  in  benzene  solution.  This  synthesis 
determines  the  asymmetrical  constitution  of  isopyrophthalone,  and 
pyrophthalone  must  therefore  have  the  symmetrical  constitution  (I). 
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An  intermediate  product,  containing  chlorine,  could  be  isolated  in 
the  form  of  its  hydrochloride ,  C14H10O2NCl,HCl,  which  forms  pale  yellow 
leaflets  melting  at  196°. 

In  the  preparation  of  both  pyrophthalones  by  condensation  in  a 
sealed  tube,  a  small  quantity  of  an  aldol-like  bye-product  is  obtained 
containing  1  mol.  of  water  more  than  pyrophthalone,  and  melting  at 
180°  after  crystallisation  from  alcohol. 

isoPyrophthalone  is  reduced  by  zinc  and  acetic  acid,  yielding  a 
yellow  oil  having  the  constitution  of  a  primary  alcohol.  The  platini- 
chloride  forms  brown  needles  melting  at  188°,  the  aurichloride ,  golden 
leaflets  melting  at  140°,  the  mercurichloride,  long,  white  needles  melt¬ 
ing  at  167°,  the  picrate,  yellow  leaflets  melting  at  134°‘ 

Bromoisopyrophthalone  crystallises  from  alcohol-chloroform  in  large, 
bright  yellow  leaflets  which  melt  at  153°;  its  dibromide  melts  at  285°. 
Nitroisopyrophthalone,  prepared  by  nitration  with  nitrogen  oxides  in 
acetic  acid  solution,  crystallises  in  white  needles  melting  at  199°. 

Pyrophthalone  does  not  react  with  hydroxylamine  or  phenyl- 
hydrazine,  but  with  aniline  forms  phthalanil.  On  the  other  hand, 
isopyrophthalone  reacts  readily.  Its  oxime,  C14H10O2N2,  forms  yellow 
leaflets  melting  at  240°,  the  phenylhydrazone,  C20tI15ON3,2H2O,  forms 
brown  leaflets  which  sinter  at  123°  and  melt  at  127°.  iso Pyrophthal- 
anil,  O20H14ON2,  crystallises  from  alcohol  in  garnet-red  needles  melt¬ 
ing  at  185°. 

On  heating  fsopyrophthalone  with  a  saturated  alcoholic  solution  of 
ammonia  at  200°  in  a  sealed  tube,  it  is  converted  into  a-pyrophthaline, 

which  crystallises  from  alcohol  in  red 

needles  melting  at  185°  and  is  readily  converted  into  isopyrophthalone 
by  boiling  with  dilute  acids.  The  hydrochloride  forms  slender,  orange 
needles  melting  at  about  261°,  the  platinichloride,  reddish-yellow 
needles  melting  and  decomposing  at  222°,  the  thallichloride,  red 
needles  melting  at  180°,  the  aurichloride,  yellow  needles  sintering  at 
190°  and  melting  at  195°,  the  mercurichloride,  red  needles  melting  and 
decomposing  at  250°,  the  picrate ,  brown  needles  melting  at  226°. 

f3 - Pyrophthal ine ,  C0<C^-6^£^>CICII*C5NH4,  prepared  by  heating 

together  a-picoline  and  phthalimide  in  presence  of  zinc  chloride, 
crystallises  from  alcohol  in  yellow  leaflets  which  melt  at  255° 
and  are  only  converted  into  isopyrophthalone  by  long  boiling 
with  strong  hydrochloric  acid.  The  hydrochloride  forms  yellow 
leaflets  which  melt  at  208°,  the  platinichloride,  yellow  needles 
melting  at  210°,  the  thallichloride,  aurichloride,  and  mercurichloride, 
yellow  needles  melting  at  203°,  212°,  and  220°  respectively,  and  the 
sulphate,  yellow  needles  melting  at  182 — 183°. 

Attempts  to  condense  a-picoline  with  succinic  anhydride  and 
succinimide  were  unsuccessful.  C.  H.  D. 

Condensation  of  Quinaldine  and  Lepidine  with  Aldehydes. 
Karl  Loew  ( Ber .,  1903,  36,  1666 — 1671). — o-Nitrobenzylidenequinal- 
dine  [2-o -nitrostyrylquinoline],  C9NH6*CH1CH*C6H4,]S[02,  prepared  by 
heating  together  2-methylquinoline  and  o-nitrobenzaldehyde  in  a 
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sealed  tube  at  130 — 140°,  separates  from  alcohol  in  large,  yellow 
crystals  which  melt  at  103°.  The  hydrochloride  forms  felted,  yellow 
needles  melting  at  253°,  the  nitrate,  yellow  needles  melting  at  178°, 
the  sulphate  melts  at  238°.  The  platinichloride  forms  brown,  microscopic 
crystals  melting  at  223°]  the  mercurichloride ,  long,  yellowish-green 
crystals  melting  at  235°,  the  aurichloride,  yellow,  felted  needles  melt¬ 
ing  at  241°,  and  the  thallichloride,  iridescent  leaflets  melting  at  228°. 
The  picrate  forms  yellow,  felted  needles.  The  base  reacts  with  bromine 
in  carbon  disulphide  solution  to  form  a  Sromo-derivative,  which  crys¬ 
tallises  from  methyl  alcohol  in  yellow  needles  melting  at  274°. 

2-o-Nitro-a-hydroxydihydrostyrylquinoline, 

C9NHfi-CH2-CH(0H)-C6H4*N02, 

prepared  by  heating  quinaldine  with  o-nitrobenzaldehyde  and  water  in 
a  sealed  tube  at  85 — 90°,  crystallises  from  alcohol  in  silvery  leaflets 
which  melt  at  168°.  The  hydrochloride  forms  white  needles  melting 
at  249° ;  the  mercurichloride,  orange-red  leaflets  melting  at  185°,  the 
platinichloride,  reddish-brown  crystals  melting  at  180°,  and  the  auri¬ 
chloride,  yellow,  felted  needles  melting  at  132°. 

o -Nitrobenzylidenelepidine  [ \-o-nitrostyrylquinoline\ ,  prepared  by 
heating  4  methylquinoline  with  o  nitrobenzaldehyde  at  130 — 140c, 
crystallises  from  alcohol  in  yellow,  iridescent  leaflets  which  melt  at 
162°.  The  hydrochloride  forms  bright  yellow  leaflets  melting  at 
257 — 258°,  the  nitrate,  yellow  needles  melting  at  178°,  the  mercuri¬ 
chloride,  yellow,  hair-like  needles  melting  at  244°,  the  platinicldoride, 
small,  yellow  crystals  melting  at  262°,  and  the  aumchloride,  yellow 
leaflets  melting  at  235°.  The  methiodide  separates  from  alcohol  in  red 
crystals  which  melt  at  237c.  With  bromine  in  carbon  disulphide  it 
yields  a  firomo-derivative  which  separates  fiom  alcohol  in  thick,  yellow 
needles  melting  at  243°.  4-p -Nitrostyrylquinoline,  prepared  from  jp-nitro- 
benzaldehyde  in  a  similar  manner  to  the  o-compound,  crystallises  from 
alcohol  in  small,  yellow  needles  which  melt  at  221°.  The  hydrochloride 
and  hydrobromide  form  yellow  needles  and  melt  at  272°  and  297° 
respectively.  The  mercurichloride  forms  microscopic,  yellow  crystals 
melting  at  240 — 241°  and  sintering  at  235°;  the  platinichloride  forms 
small,  yellow-brown  crystals  darkening  at  270°  without  melting; 
and  the  picrate ,  felted,  yellow  needles  melting  at  287°. 

The  product  of  condensation  of  4-methylquinoline  with  cuminaldehyde 
is  uncrystallisable ;  its  hydrochloride,  C20HwN*HC1,H2O,  forms  bright 
yellow  needles,  sinters  at  140°,  and  melts  at  217°.  The  platinichloride 
forms  yellow  crystals  melting  at  242°,  and  the  aurichloride  brownish- 
red  crystals  melting  at  178°.  C.  H.  D. 


Action  of  m  Xylylene  Bromide  on  Primary,  Secondary,  and 
Tertiary  Amines,  and  on  Potassium  Cyanate  and  Thiocyanate. 
Gustav  Ualfpaap  (tier.,  1903,36,  1672 — 1682). — m-Xylylene  bromide 
combines  readily  with  amines,  forming  wi-xylylenediamine  derivatives, 
no  case  of  ring-formation  being  observed,  m -Xylylenedianthranilio 
acid,  C6H4(CH2’NH*C6H4,C02H)2,  is  obtained  by  combination  in 
alcoholic  solution  as  a  bright  yellow,  microcrystalline  precipitate 
melting  and  decomposing  at  247°.  On  dissolving  in  potassium 
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carbonate  solution  and  crystallising  the  product  from  alcohol,  the 
potassium  salt  is  obtained  in  large,  white,  star-shaped  crystals  melting 
at  123°.  The  calcium  and  ferric  salts  are  described.  m-Xylylenedidiiso- 
butylamine,  C6E4[OH2’N(C4H9)2]2,  is  a  yellow  oil,  the  hydrochloride 
and  sulphate  of  which  are  also  oily.  The  mercurichloride  forms  white 
prisms  melting  at  207° ;  the  platinichloride,  orange,  globular  masses 
melting  at  209°,  and  the  picrate ,  dark  yellow,  quadratic  plates 
melting  at  134°.  m -Xylylenedidiamylamine,  C6H4[CH2*N(05Hn)2]2, 
is  a  viscid,  red  oil ;  the  platinichloride  forms  orange  needles  melting  at 
149°  and  the  picrate  bright  yellow  needles  melting  at  173°. 

m -Xylylenedidiphenylamine,  C6H4(CH2'NPh2)2,  forms  bright  green 
needles  which  become  darker  in  the  air,  dissolve  readily  in  chloroform, 
ether,  or  benzene,  and  melt  at  116°.  It  has  no  basic  properties  and 
does  not  form  salts. 

m -Xylylenedipiperidine,  C6H4[CH2*C5NH10]2,  is  a  viscid,  brown  oil ; 
its  hydrochloride  forms  white  leaflets  melting  at  156°,  the  platini¬ 
chloride  reddish-yellow  prisms  melting  at  223°,  and  the  picrate 
needles  grouped  in  stellate  forms  melting  at  201°. 

m-Xylyleneditripropylammonium  bromide ,  C6H4(CH2*NPra3Br)2,  crys¬ 
tallises  in  white  prisms  which  melt  at  226°  and  dissolve  readily  in 
water,  alcohol,  and  chloroform.  Bromine  water  added  to  the  alcoholic 
solution  precipitates  the  perbromide,  C2r>H50N2Br6,  which  crystallises 
from  hot  alcohol  in  long,  orange  needles  and  melts  at  160°.  The 
bromide  is  converted  into  the  chloride  by  shaking  with  moist  silver 
chloride,  and  this  yields  a  platinichloride  forming  small,  red  prisms 
melting  and  decomposing  at  217°.  The  picrate  separates  from  acetone 
in  short,  yellow  crystals  and  melts  at  160°. 

m -Xylyleneditriamylammonium  bromide ,  C6H4[CH2*N(C5H11)3Br]2,  is 
highly  deliquescent ;  it  forms  a  perbromide  melting  at  about  95 — 96°. 
The  picrate  of  the  base  is  yellow  and  melts  at  146°.  m -Xylylene- 
dipyridinium  bromide,  C6H4(CH2*C5NH5Br)2,  forms  small,  white 
needles  melting  at  264° ;  the  perbromide  forms  yellow  needles  and 
melts  at  156°;  th q  platinichloride  is  amorphous  and  melts  at  255°,  and 
the  picrate  forms  yellow  needles  melting  at  214°.  m-Xylylenediquinolin- 
ium  bromide,  C6H4(CH2,C9NH7Br)2,  forms  microscopic,  pale  yellow 
needles  which  melt  and  blacken  at  276°.  The  perbromide  forms  small, 
red  leaflets  melting  at  128° ;  the  platinichloride  is  amorphous  and 
melts  at  230° ;  the  picrate  crystallises  in  felted,  yellow  needles  and 
melts  at  205°. 

m -Xylylenedistrychninium  bromide, 

C6H4(CH2'C21H2202N2Br)2-6Me0H^  . 

separates  from  methyl  alcohol  in  white  crystals  which  char  at  250° 
without  fusion.  The  picrate  forms  small  needles  and  melts  at  210°. 

m -Xylylene  dithiocyanate,  C6H4(CH2*SCN)2,  prepared  from  m-xylylene 
bromide  and  potassium  thiocyanate,  crystallises  from  alcohol  in  very 
large  prisms  melting  at  62°,  dissolving  in  alcohol,  ether,  and  chloro¬ 
form,  but  not  in  water,  and  giving  no  coloration  with  ferric  chloride. 
Nitric  acid  oxidises  it  to  terephthalic  acid. 

m -Xylylenediur  ethane,  C6H4(CH2*NIl‘C02Et)2,  from  m-xylylene 
bromide  and  potassium  cyanate  in  alcoholic  solution,  is  precipitated 
by  water  as  a  flocculent,  white  mass  melting  at  160°.  O.  H.  D. 
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[Derivatives  of  Diaminodiphenylmethane.]  Wilhelm  Epstein 
(D.R.-P.  139989). — When  4 :  4'-diaminodiphenylmethane  or  its  alkyl 
derivatives  are  nitrated  in  sulphuric  acid  solution,  the  product  is 
generally  a  2  :  2'-dinitro-derivative.  In  order  to  obtain  a  mono-nitrated 
product,  an  excess  of  base  must  be  employed,  the  base  and  nitro-com- 
pound  being  then  separated  by  fractional  precipitation. 

2-NitroA  :  4' -diaminodiphenylmethane  crystallises  from  alcohol  in 
sulphur-yellow  needles  with  a  satin  lustre  ;  it  melts  at  100 — 101°. 
2-Nitro-i  :  A'-tetramethyldiaminodiphenylm.ethane  separates  from  alcohol 
in  groups  of  red  pyramids  which  melt  at  96 — 96*5°.  The  correspond¬ 
ing  cfo'm^ro-compounds  are  orange-coloured,  2  :  2' -dinitro-i  :  4 ' -tetraethyl- 
diaminodiphenylmethane  separates  from  alcohol  in  red  leaflets  melting 
at  121 — 121*5°  and  showing  microscopic  laminations.  All  these 
compounds  yield  brown  or  black  dyes  when  fused  with  sulphur  and 
sodium  sulphide.  C.  H.  D. 

Molecular  Rearrangement  of  Thiocyanoacetanilides  into 
Labile  ^-Thiohydantoins  :  and  the  Molecular  Rearrangement 
of  the  Latter  into  Stable  Isomerides.  II.  Treat  B.  Johnson 
[and,  in  part,  with  W.  K,  Walbridge,  D.  F.  McFarland,  and  W.  B. 
Cramer]  (J.  Amer.  Chem.  Soc.,  1903,  25,  483 — 491). —  Wheeler  and 
Johnson  (Abstr.,  1902,  i,  758)  have  studied  the  transformation  of  thio¬ 
cyanoacetanilides  into  labile  i^-thiohydantoins  and  the  subsequent 
formation  of  stable  isomerides  from  the  latter.  The  structure  of  the 
intermediate  products  has  not  yet  been  settled. 

Chloroacetyl-ft-naphthalide,  CH2C1*CO*NH*C]0H7,  obtained  by  the 
action  of  chloroacet.yl  chloride  on  /3-naphthylamine,  separates  from 
dilute  alcohol  in  rosettes  or  fine  needles  melting  at  117 — 118°.  It 
interacts  with  potassium  thiocyanate  to  form  the  labile  ft-naphthyl-if/- 
thiohydantoin  ;  this  crystallises  in  small  prisms,  which  melt  at  147°  and 
reacts  with  thioacetic  acid  in  benzene  solution  to  give  the  acetyl 
derivative  ( i-keto-2-acetylim,mo-S-ft-naphthyUetrahydrothiazole ), 

co<rCH2 - *? 

^\n(c10h7)-c:nac  ’ 

which  forrm  needles  melting  at  139 — 140°  ;  as  a  bye-product, /?-naphthyl- 
acetolhiohydantoie  acid  is  obtained  ;  this  melts  with  intumescence 
at  temperatures  varying  from  167°  to  173°.  When  the  labile  /3-napathyl- 
i^-thiohydantoin  is  boiled  with  dilute  alcohol,  it  undergoes  rearrange¬ 
ment  into  the  stable  isomeride  melting  and  decomposing  at  213 — 214°. 

When  ammonium  chloroacetate  is  boiled  with  /?-naphthylthiocarb- 
amide  in  alcoholic  solution,  ft-naphthyl-\p-thiohydantoic  acid  is  formed, 
melting  at  temperatures  varying  from  195°  to  230°.  Warming  with 
glacial  acetic  acid  converts  this  into  the  stable  ft -naphthyl-  ^-thiohydan  toin, 

,  the  acetyl  derivative  of  which  crystallises  from 

C.N'CjoHy 

benzene  in  fine  needles  melting  at  142 — 143°.  Stable  /3-naphthyl-i/'- 
thiohydantoin  condenses  with  benzaldehyde  to  form  k-keto-5-benzylidene- 
2-ft-naphthyliminotetrahydrothiazole,  which  separates  from  alcohol  in 
pale  yellow  plates  melting  at  272°. 

Chlorc  iccetyl-m-xylidide,  obtained  by  the  action  of  chloroacetyl  chlor- 
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ide  on  m-xylidine,  separates  from  alcohol  in  needles  which  melt  at 
151 — 152°.  Whilst  chloroacetyl-/?-naphthalide  interacts  with  potassium 
thiocyanate  to  form  the  labile  hydantoin  initially,  no  thiocyanate  being 
formed,  with  chloroacetyl-m-xylidide  no  labile  hydantoin  was  formed, 
but  the  products  were  the  thiocyanate  and  the  stable  hydantoin. 

Thiocyanoacetyl-m-xylidide  separates  from  water  in  brilliant  prisms 
melting  at  98°.  When  heated  at  100°,  it  undergoes  rearrangement 
into  the  stable  m-xylyl-i^-thiohydantoin. 

m -Xylylthiohydantoic  acid  melts  with  intumescence  at  about 
179 — 180°  and  is  converted  by  glacial  acetic  acid  into  the  stable 
xn-xylyl-^-thiohydantoin,  which  crystallises  from  alcohol  in  needles 
melting  at  157°.  Its  acetyl  derivative  melts  at  165 — 166°  with  slight 
decomposition. 

Chloroacetyl-m-nitroanilide  crystallises  from  alcohol  in  plates  melting 
at  101 — 102°.  With  potassium  thiocyanate,  it  forms  the  labile 
m-nitrophenyl-if/-thiohydantoin ,  which  separates  from  alcohol  in  plates 
melting  at  183 — 184°.  A.  McK. 


Acetylenic  Ketones.  New  Method  of  Synthesis  of  Pyrazoles. 
Charles  Moureu  and  M.  Brachin  ( Compt .  rend 1903,  136, 
1262 — 1265). — By  the  action  of  hydrazine  (hydrazine  sulphate  and 
sodium  acetate)  on  benzoylamylacetylene  (C5Hn‘C:C'COPh)  in 


.N~CPh\ 

aqueous  alcoholic  solution,  Z-phenyl-§-amylpyrazole,  NH<C.q^q  g  ^>CH, 

is  formed.  It  crystallises  in  small,  white  prisms,  melts  at  76°,  and 
is  sparingly  soluble  in  the  common  organic  solvents. 

In  the  same  way,  from  acetylphenylacetylene,  5 -phenyl -3 -methyl - 

pyrazole, 

NH<cph*6ii  is  obtained.  It  forms  long,  white  needles, 


is  easily  soluble  in  hot  water,  and  melts  at  127 — 127'5°  ;  in  acetic  acid 
solution,  it  absorbs  1  mol.  of  bromine,  and  with  acetic  anhydride  gives 
a  derivative  melting  at  41°.  It  has  been  identified  with  the  compound 
obtained  by  Sjollema  (Abstr.,  1894,  i,  546)  from  benzoylacetone  and 
hydrazine. 


3  :  5 -Diphenylpyrazole,  NH'x 


N  =  CPh 
CPhICH  ’ 


formed  from  benzoylphenyl- 


acetylene  and  hydrazine,  separates  from  benzene  in  white  needles  which 
melt  at  199 — 200°  and  sublime  at  202°. 

Phenylanisylacetylene ,  CPh:C*COC0H4-OMe,  was  obtained  from 
anisole  and  phenylpropiolyl  chloride  in  presence  of  aluminium  chloride. 
With  hydrazine,  it  gives  Z-phenyl-b-methoxyphenylpyrazole, 


CPh-CH 
N — NH 


>C 


•C6H4-OMe, 


which  crystallises  from  methyl  alcohol  in  slender,  white  needles  and 
melts  at  163°  when  quickly  heated,  but  at  170°  when  warmed  slowly, 

N~CPh 

1  :  3  : 5-Triphenylpyrazole,  NPh<^  ,  is  formed  from  benzoyl- 


phenylacetylene  and  phenyl  hydrazine. 

The  formation  of  thesej  pyrazoles  takes  place  in  two  phases  :  ( 1 ) 
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CPh:C-C0*Me  +  NH2-NH2  =  H20  +  CPh:C-CMe:N*NH2,  and  (2)  the 
acetylenic  hydrazone  changes  into  the  isomeric  form, 

J.  McC. 


Indanthrene.  II.  Felix  Kaufler  ( Ber 1903,  36,  1721 — 1722. 
Compare  this  vol.,  i,  446,  and  Bohn,  ibid.,  530). — Anthracenazine, 

c28h,6n2, 

is  produced  on  heating  bromoindanthrene,  indanthrene,  and  its  first 
reduction-products  with  hydriodic  acid  at  310 — 350°;  it  forms  long, 
orange-yellow  needles,  is  fairly  soluble  in  nitrobenzene  or  anisole, 
but  only  sparingly  so  in  chloroform  or  carbon  tetrachloride,  begins 
to  sublime  at  240°,  and  melts  with  blackening  and  sublimation  at 
about  400°.  T.  M.  L. 


Action  of  Sodium  on  Nitriles.  Beinhold  von  Walther  ( J .  pr. 
Chem.,  1903,  [ii],  67,  445 — 472.  Compare  Abstr.,  1894,  i,  503; 
Lottermoser,  Abstr.,  1897,  i,  38  ;  and  Eogelhardt,  Abstr.,  1897,  i, 
126). — The  action  of  sodium  on  benzonitrile  in  benzene  solution  in 
presence  of  dimethylaniline  leads  to  the  formation  of  tetraphenyldi- 
hydrotriazine  and  cyaphenine ;  in  presence  of  pyridine  or  quinoline  to 
the  formation  of  cyaphenine  only.  The  dihydrotriazine  is  formed  in 
presence  of  phenol,  but  cyaphenine  in  presence  of  phenol  alkyl  ethers. 
The  action  of  sodium  on  benzonitrile  in  presence  of  benzaldehyde  leads 
to  the  formation  of  an  insoluble  substance  which  melts  at  180 — 183° 
and  is  hydrolysed  to  benzoic  acid  and  ammonia  by  boiling  dilute  hydro¬ 
chloric  acid. 

When  treated  with  aniline  and  sodium,  benzyl  cyanide  yields  phenyl- 
phenylethenylamidiue,  and  in  presence  of  dimethylaniline  the  base 

cyanbenzyline,  CPh<^j^^2^l  ^>OCH2Ph,  which  crystallises  in 

white  needles  and  melts  at  106°. 

p-Chlorophenylbenzenylamidine,  NH’.CPh*NH’C6H4Cl,  is  obtained 
by  the  action  of  sodium  on  benzonitrile  and  p-chloroaniline  in  benzene 
solution,  along  with  benzo-p-chloroanilide  by  boiling  benzonitrile  with 
jp-chloroaniline  hydrochloride,  or  by  the  action  of  phosphorus  oxy¬ 
chloride  and  ammonia  on  benzo-jp-ehloroanilide.  The  amidine  crystal¬ 
lises  from  alcohol  in  white  prisms  or  from  light  petroleum  in  glisten¬ 
ing,  white  leaflets,  melts  at  115 — 116°,  is  easily  soluble  in  cold  ether 
or  benzene,  and  is  slowly  hydrolysed  by  boiling  hydrochloric  acid,  but 
easily  when  the  hydrochloride  is  heated  with  water  at  150°,  with 
formation  of  benzo-y?-chloroanilide,  which  is  also  formed  by  the  action  of 
benzoic  chloride  on  y>-chloroaniline  in  presence  of  pyridine,  crystallises 
in  prisms,  and  melts  at  192 — 193°.  The  melting  point  has  been  given 
by  previous  authors  as  183 — 184°. 

p-Chlorophenylbenzenylamidine  forms  a  hydrochloride  which  crystal¬ 
lises  in  colourless  prisms  and  melts  and  decomposes  at  103 — 108°,  a 
sulphanilate  which  crystallises  in  long,  broad  prisms,  and  a  nitrite 
which  crystallises  from  water,  melts  and  decomposes  at  90 — 111°, 
gives  the  nitrite  reaction  with  diphenylamine  and  sulphuric  acid,  and 
yields  the  amidine  on  treatment  with  ammonia.  The  acetate  crystal- 
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lises  in  colourless  prisms ;  the  piorate  crystallises  in  brownish-yellow 
prisms  and  melts  at  183°;  the  aurichloride  forms  yellow  needles  and 
melts  at  179 — 180° ;  the  platinichloi'ide  melts  and  decomposes  at 
212°. 

The  action  of  benzoyl  chloride  on  the  amidine  in  presence  of 
pyridine  leads  to  the  formation  of  a  dibenzoyl  derivative, 

NBzICPh'N  Bz’CgH^d, 

which  crystallises  in  colourless  prisms  and  melts  at  169°.  The  diacetyl 
derivative,  formed  by  the  action  of  acetic  anhydride  on  the  amidine, 
crystallises  in  feathery  aggregates  of  pi  isms  and  melts  at  170°. 

2-Phenyl-4-ketodihydroquinazoline  (Korner,  Abatr.,  1887,  1044) 
is  formed  by  the  action  of  isatoic  acid  or  of  anthranilic  acid  on 
jo-chlorophenylbenzenylamidine  or  of  anthranilic  acid  on  thiobenz- 
amide.  The  dihydroquinazoline  is  easily  soluble  in  aqueous  sodium 
hydroxide,  and  on  addition  of  mineral  acids  to  the  alkaline  solution 
separates  as  a  precipitate,  which  is  easily  soluble  in  excess  of  the  acid. 
In  the  crystalline  state,  the  dihydroquinazoline  is  almost  insoluble  in 
acids  (compare  Korner,  loc.  cit.). 

The  action  of  phenylcarbimide  on  jp-chlorophenylbenzenylamidine 
leads  to  the  formation  of  the  phenylcarbamide  derivative, 
C6H4Cl-NH-CPh:N-CO-NIIPh, 

which  crystallises  in  white,  glistening  needles,  melts  at  201°,  and  when 
heated  with  dilute  sulphuric  acid  (1  mol.)  at  120 — 130°  yields  carbon 
dioxide,  ammonia,  aniline  sulphate,  and  benzo-/>-chloroanilide.  The 
phenylthiocarbainide  derivative  crystallises  in  white  prisms  and  melts  at 
148 — 151°.  The  o-tolylthiocarbamide  derivative  crystallises  in  needles 
and  melts  at  143°.  The  allylthiocarbarnide  derivative  forms  silvery 
needles  and  melts  at  169 — 171°. 

The  action  of  carbon  disulphide  on  £>-chlorophenylbenzenylamidine 
leads  to  the  formation  of  the  thiocyanate  of  the  amidine  and  thiobenzo- p- 
chloroanilide,  which  crystallises  in  small,  yellow  needles  and  melts  at 

146—147°. 

Cyanic  acid,  ethyl  carbonate,  carbonyl  chloride,  ethoxymethylene- 
aniline,  diphenyldicarbodi-imide,  and  cyanamide  do  not  react  with  the 
amidine.  With  picryl  chloride,  the  amidine  forms  p -chlorophenyltri- 
nitrophenylbenzenylamidine,  NHICPh,N(C6H4Cl)'C6H2(K02)3,  which 
crystallises  in  short,  yellow,  glistening  prisms,  melts  and  evolves 
ammonia  at  171°,  and  is  hydrolysed  with  evolution  of  ammonia  by 
boiliDg  dilute  sodium  hydroxide.  ^g-Chlorophenyltrinitrophenylamine , 
which  is  formed  by  the  action  of  picryl  chloride  on  chloroaniline, 
crystallises  in  scarlet  prisms  and  melts  at  170°;  it  could  not  be 
obtained  by  hydrolysis  of  the  amidine. 

The  action  of  hydroxylamine  hydrochloride  on  jt?-chlorophenylbenz- 
enylamidine  in  boiling  aqueous  solution  leads  to  the  formation  of  the 
amidoxime,  which  crystallises  from  alcohol  in  transparent  crystals  con¬ 
taining  C2H6G,  melts  at  173 — 174°,  loses  the  alcohol  on  exposure  to 
air,  or  more  rapidly  at  100°,  and  then  melts  at  183 — 184°.  The  sulphate 
and  hydrochloride  are  soluble  in  hot  water  and  crystallise  in  prisms. 
The  picrate  crystallises  in  brown,  triclinic  prisms. 

When  heated  in  aqueous  solution,  aniline  hydrochloride  and  the 
amidine  form  aniline  and  the  amidine  hydrochloride.  At  higher 
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temperatures,  ammonium  chloride  and  benzoehloroanilide  are  formed. 
When  heated  at  160°  in  alcoholic  solution,  aniline  hydrochloride  and 
the  amidine  yield  ammonium  chloride,  ethyl  benzoate,  aniline,  ehloro- 
aniline,  benzoehloroanilide,  and  benzanilide.  The  formation  of  benz- 
anilide  is  probably  due  to  the  action  of  ethyl  benzoate  on  aniline. 

G.  Y. 

Preparation  of  a  Yellow  Acridine  Dye.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  141297). — When  2-benzyl-m-tolylene- 
diamine  (2  mols.),  prepared  by  the  reduction  of  4-nitro-2-benzyl- 
toluidine  and  melting  at  80°,  is  condensed  with  formaldehyde  (1  mol.) 
in  sulphuric  acid  solution,  the  product  is  s -dibenzyltetra-aminoditolyl- 
methane ,  crystallising  from  alcohol  in  colourless  leaflets  which  melt 
at  157°.  When  heated  with  sulphuric  acid  under  pressure,  this  con¬ 
denses  to  form  2  :  8-dibenzylamino-d  :  7 -dirmthylacridine,  together  with 
the  corresponding  leuco-base.  The  mixture  is  converted  by  fuming 
sulphuric  acid  into  the  diard phonic  acid,  a  red  powder,  dyeing  leather 
yellow.  Or  the  dibenzyltetra-aminoditolylmethane  may  be  first  sul- 
phonated  and  then  converted  into  the  dye  by  heating  with  dilute 
sulphuric  acid  under  pressure.  C.  H.  D. 

4 : 4'-Diaminodiphenylcarbamidedisulphonic  Acid.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  140613). — 4  :  b'-Di- 
aminodiphenylcarbamidedisulphonic  acid, 

00[NH-0,H,(NHs)(S0,H)]s  [<NH2) : (SO,,H)  =  4:3], 

prepared  either  by  treating  ^-nitroaniline-3-sulphonic  acid  with  phosgene 
and  reducing  the  product,  or  by  the  action  of  phosgene  on  p-phenyl- 
enediaminesulphonic  acid,  crystallises  in  colourless  needles  which 
dissolve  sparingly  in  water  ;  when  suspended  in  dilute  acids  and 
treated  with  sodium  nitrite,  it  forms  a  yellow,  insoluble  tetrazonium 
compound,  which  combines  readily  with  naphthol  derivatives,  &c. 

C.  H.  D. 

Electrochemical  Reduction  of  Stilbene  Derivatives.  Karl 
Elbs  and  R.  Kremann  ( Zeit .  Elektrochem.,  1903,  9,  416 — 419). — “Sun 
yellow  ”  reduced  at  a  nickel  cathode  in  alkaline  solution  yields  4  :  4'-azo- 
stilbene-2  :  2'-disulphonic  acid.  The  same  substance  is  obtained  by  the 
reduction  of  4  :  4'-dinitrostilbene-2  :  2'-disulphonic  acid.  Further  reduc¬ 
tion  of  “  sun  yellow  ’’  yields  a  colourless  solution  of  a  hydrazo-compound, 
which  is  oxidised  by  atmospheric  oxygen  to  /?-azotoluenedisulphonic 
acid.  Further  reduction  of  this  substance  in  acid  solution  containing 
tin  chloride  leads  to  the  formation  of  y>-toluidine-o-sulphonic  acid.  These 
reactions  are  in  agreement  with  the  view  that  “sun  yellow”  is  4:4'-azoxy- 
stilbene-2  : 2'-disulphonic  acid. 

Dinitrodibenzyldisulphonic  acid  is  reduced  in  alkaline  solution  to 
4  :  4'-azodibenzyl-2  :  2'-disulphonic  acid. 

4  :  4'-Azotoluene-2  :  2'-disulphonic  acid  is  reduced  in  alkaline  solution 
mainly  to  the  corresponding  hydrazo-compound,  very  little  p-toluidine- 
o-sulphonic  acid  being  formed  ;  4  :  4'-diaminostilbene-2  :  2'-disulphonic 
acid  is  unchanged  in  the  same  circumstances. 
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4  :  4'-Dinitrostilbene  is  reduced  in  alkaline  solution  to  4  :  4'-azoxy 
stilbene,  which,  being  almost  insoluble,  is  not  further  reduced. 

When  “sun  yellow”  is  submitted  to  electrolytic  reduction  in  a  solu¬ 
tion  containing  hydrochloric  acid  and  tin  chloride,  it  is  reduced  to 
4  :  4'-diaminostilbene-2  :  2'-disulphonic  acid  ;  more  energetic  reduction 
leads  to  the  formation  of  jo-toluidine-o-sulphonic  acid. 

When  reduced  in  the  same  way,  4  :  4'-dinitrostilbene-2  :  2'-disulphonic 
acid  yields  jo-diaminostilbenedisulphonie  acid,  whilst  4  : 4'-dinitrodi- 
benzyl-2  :  2'  disulphonic  acid  and  4  : 4'-dinitrostilbene  yield  the  corre¬ 
sponding  diamino-compounds.  T.  E. 


Benzene-o-azobenzyl  Alcohol  and.  its  Transformations  into 
Phenylindazole  and  Azodiphenylmethane.  Paul  Freundler 
(Compt.  rend.,  1903,  136,  1136 — 1138). — Benzene-o-azobenzyl  alcohol , 
PhNIN'C()H4*CH2*OH,  prepared  by  condensing  nitrosobenzene  with 
o-aminobenzyl  alcohol  dissolved  in  acetic  acid,  crystallises  in  silky, 
orange  needles,  melts  at  77 — 78u,  and  is  soluble  in  all  the  usual 
solvents  except  petroleum.  A  small  yield  of  the  alcohol  is  obtained 
by  reducing  a  mixture  of  nitrobenzene  and  o-nitrobenzyl  alcohol  with 
zinc  dust  and  sodium  hydroxide  (compare  this  vol.,  i,  371). 

When  benzene-o-azobenzyl  alcohol  is  heated  alone  at  130°  or  with 
sulphuric  acid  at  80°,  it  is  converted  into  phenylindazole, 

C,,H4<£“>N-ph; 


in  the  former  case,  there  is  also  produced  a  small  quantity  of  azodi - 

the  latter  condensation  being 


phenyl  methane, 

provisionally  regarded  as  occurring  in  the  o  position  ;  this  crystallises 
in  yellow  prisms,  melts  at  76°,  has  a  pleasant  odour,  is  soluble  in 
ether  and  light  petroleum,  and  is  oxidised  by  chromic  acid  to  a  neutral 
substance,  crystallising  in  red  tablets,  which  is  probably  azobenzo- 
phenone.  T.  A.  H. 


Nitrogen  in  Proteids.  Thomas  B.  Osborne  and  Isaac  F.  Harris 
(J.  Amer.  Chern.  Soc.,  1903,  25,  323 — 353). — Estimations  by 

Hausmann’s  method  (Zeit.  physiol.  Chem.,  1899,  27,  92)  were  made  as 
follows  :  the  proteid  (about  1  gram)  was  boiled  with  20  per  cent, 
hydrogen  chloride  for  6 — 7  hours,  the  solution  evaporated  to  2 — 3  c.c., 
diluted  with  about  350  c.c.  of  water,  and  distilled  with  a  slight  ex¬ 
cess  of  magnesia.  After  estimating  the  ammonia,  the  residue  in  the 
flask  was  filtered  and  the  nitrogen  in  the  filter  estimated.  The 
filtrate  was  evaporated  to  100  c.c.,  cooled  to  20°,  and  treated  with 
sulphuric  acid  (5  grams),  and  then  with  30  c.c.  of  a  solution  containing 
phosphotungstic  acid  (20  grams)  and  sulphuric  acid  (5  grams  per 
100  c.c.).  After  24  hours,  the  solution  was  filtered,  washed  with  a 
solution  containing  2-5  grams  of  phosphotungstic  acid  and  5  grams  of 
sulphuric  acid  per  100  c.c.  The  washing  was  done  by  rinsing  the  pre¬ 
cipitate  into  a  beaker  and  returning  to  the  filter  three  successive  times. 
The  filtrates  amounted  to  about  200  c.c.  The  nitrogen  was  estimated 
by  digesting  the  precipitate  in  a  600  c.c.  Jena  flask  with  35  c.c,  of 
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sulphuric  acid  for  7 — 8  hours,  crystals  of  potassium  permanganate 
being  added  from  time  to  time.  The  remaining  nitrogen,  chiefly  as 
monoamino-acids,  was  calculated  by  subtracting  the  nitrogen  estimated 
in  the  above  processes  from  the  total  nitrogen  of  the  proteid. 

The  results  of  estimations  with  a  large  number  of  substances  are 
given.  Whilst  the  maximum  and  minimum  of  the  total  nitrogen 
differ  by  3‘49,  or  18'3  per  cent,  of  the  maximum,  the  difference 
between  the  maximum  and  minimum  basic  nitrogen  is  6 '34,  or  92 7 
per  cent,  of  the  maximum.  The  amounts  of  ammonia  also  differ 
greatly,  whilst  the  non-basic  nitrogen  is  even  more  regular  than  the 
total  nitrogen.  N.  H.  J.  M. 

The  Carbohydrate  Group  in  the  Proteid  Molecule.  Thomas 
B.  Osborne  and  Isaac  F.  Harris  ( J .  Amer.  Chem.  <Soc.,  1903,  25, 
474 — 478). — Moliseh’s  furfuraldehyde  reaction  was  applied  to  various 
animal  and  vegetable  proteids.  A.  positive  reaction  was  given  by 
globulin,  glutenin,  hordein,  ovalbumin,  gliadin,  vignin,  nucleovitellin, 
leucosin,  and  phaseolin,  the  names  being  placed  in  the  order  of 
increasing  intensity  of  reaction.  The  other  proteids  tested  gave  either 
no  reaction  or  ore  so  slight  as  to  be  probably  due  to  impurity  only. 
An  attempt  was  also  made  to  estimate  quantitatively  the  amount  of 
furfuraldehyde  formed  by  boiling  the  proteids  with  hydrochloric  acid, 
and  by  adding  phloroglucinol  to  the  distillate ;  ovalbumin  was  the 
only  proteid  which  gave  a  positive  result.  The  evidence  for  a  carbo¬ 
hydrate  group  in  the  proteid  molecule  based  on  the  Molisch  reaction 
cannot  be  accepted  as  conclusive.  A.  McK. 

Chemical  Relations  between  Proteids  and  Aniline  Dyes. 
Martin  Heidenhain  {Pfliiger's  Archiv,  1903,  96,  440 — 472). — After 
prolonged  dialysis  of  commercial  serum-albumin,  a  certain  amount  of 
proteid  is  precipitated.  The  proteid  which  remains  in  solution  has 
increased  acidity.  Addition  of  basic  dyes  to  this  causes  precipitation. 
The  dialysing  tubes  are  chemically  active.  The  alkali  salts  of  many 
alizarins  do  not  diffuse,  or  only  slightly.  Many  of  them  give  specific 
colours  with  salt-free  proteids,  forming  chemical  combinations ;  in 
some  circumstances,  they  precipitate  proteids ;  they  split  off  basic 
groups  from  the  proteid.  The  proteid  precipitable  by  dialysis  dissolves 
in  acid  and  basic  dyes.  The  aminoazo-dyes  (Congo,  &c.)do  not  diffuse; 
the  chromotropes  and  typical  acid  dyes  (such  as  palatine  red,  &c.) 
diffuse  with  difficulty.  The  chromotropes  without  acidification  act 
on  proteids  like  the  alizarins;  so  also  do  acid  dyes.  W.  D.  H. 

Hydrolysis  of  Albumin.  Max  Siegfried  {Chem.  Centr .,  1903, 
i,  1144—1146  ;  from  Her.  math.-phys .  Kl.  kon.  sacks.  Ges.  Wiss., 
1903,  63 — 87.  Compare  Abstr.,  1902,  i,  654). — Glue  peptone  has 
[a]D  -  101°  at  20°,  but  the  hydrochloric  acid  solution  of  the  product 
obtained  by  the  action  of  dilute  hydrochloric  acid  on  this  peptone  is 
dextrorotatory.  On  boiling  the  peptone  with  a  12*5  per  cent,  solution 
of  hydrochloric  acid,  the  change  takes  place  in  15  hours,  but  when  a 
12 ’5  per  cent,  solution  of  hydrochloric  acid  containing  20  per  cent. 
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of  stannous  chloride  is  used,  the  laevorotatory  power  never  entirely 
disappears,  but  only  gradually  decreases  until  it  attains  a  constant 
value  after  about  118  hours.  The  decomposition  by  hydrochloric  acid, 
therefore,  reaches  a  limit  after  a  certain  time,  intermediate  products 
being  formed  which  resist  the  further  action  of  the  acid.  One  of  these 
intermediate  products,  glutokyrine,  C21H39OsN9,  has  been  isolated.  It 
is  best  prepared  in  large  quantities  by  the  action  of  acid  on  gelatin. 
It  is  a  strong  base,  has  an  alkaline  reaction,  absorbs  carbon 
dioxide  from  the  air,  and  gives  the  biuret  reaction.  The  sulphate, 
(C21H  3908N9)2,5H2S04,  prepared  by  dissolving  the  base  in  very  dilute 
sulphuric  acid  and  precipitating  with  alcohol,  is  very  readily  soluble 
in  water,  forming  an  acid  solution  to  which  Congo-red  is  also  sensitive. 
The  hydrochloride  is  readily  soluble  in  water  or  alcohol.  The  platini- 
chloride  is  readily  soluble  in  water,  but  is  precipitated  from  its  aqueous 
solution  on  the  addition  of  alcohol  and  ether  in  pale  brown  flakes  ;  its 
composition  does  not  appear  to  be  constant.  The  phosphotungstate  crys¬ 
tallises  from  water  in  very  small  aggregates  of  slender  needles ;  it  is 
readily  soluble  in  hot,  but  only  sparingly  so  in  cold,  water.  The  fi-naph- 
thalenesulpho-derivsitive  of  glutokyrine,  C21H34O8N9(C10H7SO2  )5320, 
prepared  by  Fischer  and  Bergell’s  method  (this  vol.,  i,  24),  separates  in 
white  flakes,  melts  at  137 — 138°,  and  is  very  sparingly  soluble  in  water, 
soluble  in  alcohol,  methyl  alcohol,  or  chloroform,  but  insoluble  in 
benzene,  light  petroleum,  or  carbon  disulphide.  Glutokyrine  prepared 
from  glue  and  that  from  gelatin  yield  identical  /3-naphthalenesulpho- 
derivatives. 

The  results  of  numerous  experiments  on  boiling  glutokyrine  with 
mixtures  of  1  part  by  weight  of  sulphuric  acid  and  2  of  water  or 
with  hydrochloric  acid  for  12 — 60  hours  show  that  the  basic  groups 
or  complexes  play  a  more  important  role  in  glutokyrine  than  in 
peptones.  The  product  obtained  by  hydrolysis  contains  arginine, 
lysine,  glutamic  acid,  and  probably  glycollic  acid.  The  presence  of 
histidine  could  not  be  detected.  Quantitative  experiments  show  that 
1  molecule  of  glutokyrine  yields  1  molecule  each  of  arginine,  lysine, 
and  glutamic  acid,  and  2  of  glycollic  acid.  These  experiments 
confirm,  to  some  extent,  Kossel’s  theory  of  the  existence  of  a  basic 
nucleus  in  the  proteid  molecule.  In  the  case  of  glue,  equal  molecular 
proportions  of  lysine  and  arginine,  together  with  small  quantities  of 
amino-acids,  do  undoubtedly  form  a  complex  which  is  gradually  split 
off  by  the  moderate  action  of  dilute  acids  forming  substances  which 
resist  the  further  action  of  the  acid.  The  protamines  of  fish  spermatozoa 
are  possibly  formed  by  the  polymerisation  or  condensation  of  kyrine 
or  similar  decomposition  products  of  the  proteids.  E.  W.  W. 

Hydrolysis  of  Crystallised  Oxyhsemoglobin  from  Horses’ 
Blood.  Emil  Abderhalden  ( Zeit .  physiol.  Chem.,  1903,  87,  484 — 494. 
Compare  this  vol.,  i,  136). — In  addition  to  the  compounds  previously 
enumerated,  the  following  new  products  have  been  detected  :  tyrosine, 
cystine,  serine  (Abstr.,  1902,  i,  268;  this  vol.,  i,  25),  lysine,  arginine, 
histidine  (Abstr.,  1901,  i,  107),  tryptophan,  and  hydroxypyrrolidine-2- 
carboxylic  acid  (Abstr.,  1902,  i,  699).  The  relative  amounts  of  the 
different  products  are  alanine,  4 '02  ;  leucine,  27'82  ;  pyrrolidine-2-carb- 
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oxylicacid,  2*25;  phenylalanine,  4 '06;  glutamic  acid,  1*66;  aspartic  acid, 
4 ‘25;  cystine,  0*3;  serine,  0*54;  hydroxypyrrolidine-2-carboxylic  acid, 
1‘0  ;  tyrosine,  1'28  ;  lysine,  4'1 ;  histidine,  10'5;  arginine,  5 '2  ;  and  leu- 
cinimide,  0*92  per  cent,  of  the  oxyhsemoglobin  used. 

The  leucinimide  is  probably  a  secondary  decomposition  product 
obtained  from  the  leucine  (compare  Salaskin,  Abstr.,  1901,  i,  622). 

J.  J.  S. 

Hydrolysis  of  Crystallised  Serum-albumin  from  Horses’ 
Blood.  Emil  Abderhalden  (Zeit.  physiol.  Chem.,  1903,37,  495 — 498). 
— The  following  products  have  been  obtained  by  hydrolysis  with 
fuming  hydrochloric  acid  of  sp.  gr.  1*19.  Alanine,  2*68;  leucine, 
20"00;  pyrrolidine-2-carboxylic  acid,  1*04;  phenylalanine,  3*08;  glutamic 
acid,  1'52  ;  aspartic  acid,  3*12  ;  cystine,  2*3  ;  serine,  0’6  ;  and  tyrosine, 
2T  per  cent.  Tryptophan  is  also  present.  The  method  of  procedure 
was  the  same  as  with  oxyhsemoglobin.  J.  J.  S. 

Hydrolysis  of  Bdestin.  Emil  Abderhalden  (Zeit.  physiol.  Chem., 
1903,  37,  499 — 505). — When  hydrolysed  with  fuming  hydrochloric  acid 
and  then  esterified  by  Fischer’s  method,  edestin  has  been  found  to  yield 
the  following  products  :  glycine,  3'8;  alanine,  3'6;  leucine,  20'9;  pyrrol- 
idine-2-carboxylic  acid,  1*7  ;  phenylalanine,  2'4  ;  glutamic  acid,  6'3;  as¬ 
partic  acid,  4 '5  ;  cystine,  0'25  ;  serine,  0'33  ;  hydroxypyrrolidine-2-carb- 
oxylic  acid,  2‘0;  tyrosine,  2T3;  lysine,  l'O;  histidine,  IT ;  and  arginine, 
11 '7  per  cent,  ;  tryptophan  is  also  present.  The  products  and  also  the 
amounts  are  similar  to  those  obtained  from  oxyhsemoglobin  and  serum 
albumin  (compare  preceding  abstracts).  J.  J.  S. 

Formation  of  Carbamide  by  the  Oxidation  of  Albumin  with 
Permanganate  according  to  Jolles.  Emil  Abderhalden  (Zeit. 
physiol.  Chem.,  1903,  37,  506 — 507.  Compare  Jolles,  Abstr.,  1901, 
i,  583;  1902,  i,  86,  331  ;  Schulz,  1901,  i,  780). — The  author  cannot 
confirm  Jolles’  results,  even  when  following  his  directions  in  every 
detail.  J.  J.  S. 

Hydrolysis  of  Zein  by  Hydrochloric  Acid.  Leo  Langstein 
(Zeit,  physiol.  Chem.,  1903,  37,  508 — 512.  Compare  Kossel  and 
Kutscher,  ibid.,  1900,  31,  165  ;  Szumowski,  Abstr.,  1902,  ii,  674). — 
When  hydrolysed  and  esterified  by  Fischer’s  method,  zein  yields 
alanine,  0’5;  leucine,  ll-25;  pyrrolidine- 2-carboxylic  acid,  P49;  phenyl¬ 
alanine,  6'96;  glutamic  acid,  11 '78;  and  aspartic  acid,  1 '04  per  cent.  No 
other  proteid  yields  so  large  a  percentage  of  phenylalanine.  Glycine 
could  not  be  isolated,  but  the  presence  of  aminovaleric  acid  was  shown. 
The  presence  of  arginine,  histidine,  tyrosine,  and  a  carbohydrate  nucleus 
has  also  been  demonstrated.  J.  J.  S. 

Action  of  Radium  Salts  on  Globulin.  W.  B.  Hardy  (Proc. 
physiol.  Soc.,  1903,  xxix — xxx ;  J.  Physiol.,  29). — If  a  globulin  solution 
is  exposed  to  the  radiations  from  radium  bromide  through  two  sheets 
uf  mica,  no  effect  is  observed.  But  if  unscreened  drops  are  used,  the 
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opalescence  of  an  electro-positive  (acid)  solution  of  globulin  diminishes. 
An  electro-negative  (alkaline)  solution  is  turned  into  a  jelly,  at  first 
transparent  and  then  opaque.  This  occurs  in  about  three  minutes.  The 
emanations  from  radium  are  (1)  those  having  the  mobility  of  a  heavy 
gas ;  (2)  positively  charged  particles  of  slight  penetrative  power,  and 
relatively  large  size  ",  and  (3)  ultra-material  negatively  charged  particles. 
A  mica  plate  will  screen  off  (1)  and  (2),  but  (3)  has  no  effect  on  the 
globulin.  Reasons  are  given  for  believing  that  the  action  observed 
is  certainly  due  to  (2).  The  physiological  influences  of  radium  dis¬ 
charges  on  the  living  tissues  seem  to  be  limited  to  a  superficial  layer  a 
few  millimetres  deep.  W.  D.  H. 

The  Pigment  of  Hair.  Eduard  Spiegler  ( Beitr .  chem.  Physiol. 
Path.,  1903,  4,  40 — 58). — Empirical  formulae  are  given  for  the  pigments 
obtained  from  various  kinds  of  hair  ;  for  instance,  for  that  from  black 
horsehair,  C50H58O12N8S  ;  from  black  sheep’s  wool,  C48H60O20N8S  ;  from 
white  sheep’s  wool,  C61H98O20N10S.  The  white  pigment  is  believed  to 
be  a  chromogen  of  the  dark.  The  theory  of  the  origin  of  such  pig¬ 
ments  from  haemoglobin  is  combated,  mainly  because  haemopyrrol  and 
haematic  acid  are  not  obtainable  from  it.  W.  D.  H. 

Presence  of  Cadaverine  in  the  Products  of  Hydrolysis  of 
Muscle.  Alexandre  Etard  and  A.  Vila  ( Compt .  rend.,  1903,  136, 
1285 — 1286). — By  the  isolation  of  the  benzoyl  derivative,  it  has  been 
proved  that  cadaverine  results  from  the  hydrolytic  decomposition  of 
muscle  with  15  per  cent,  sulphuric  acid.  J.  McC. 

Chondroitin-sulphuric  Acid  and  the  Presence  of  a  Hydroxy - 
amino-acid  in  Cartilage.  I.  A.  Orgler  and  Carl  Neuberg  ( Zeit . 
physiol.  Chem.,  1903,  37,  407 — 426.  Compare  Schmiedeberg,  Arch. 
Exp.  Pathol.,  1891,  28,  355). — Molecular  weight  determinations  of  chon- 
drosin  sulphate  by  the  ebullioscopic  and  cryoscopic  methods  give  values 
ranging  from  1633 — 2022,  which  are  much  higher  than  those  required 
for  Schmiedeberg’s  formula.  Chondroitin-sulphuric  acid  and  its  pro¬ 
ducts  of  hydrolysis  do  not  give  any  of  the  reactions  for  glycuronic  acid. 
The  acid  obtained  by  Schmiedeberg  by  the  hydrolysis  of  the  sulphuric 
acid  with  barium  hydroxide  and  described  by  him  as  glycuronic  acid  is 
a  hydroxyamino-acid  and  has  been  isolated  in  the  form  of  its  cupric  salt, 
[C6H602(0H)4(NH2)]2Cu.  It  is  probably  a  tetrahydroxyaminohexoic 
acid.  The  acid  itself  has  not  been  obtained  in  a  crystalline  form. 
When  boiled  with  barium  hydroxide  solution,  it  yields  ammonia  and 
also  gives  the  pine- wood  test.  It  does  not  reduce  Fehling’s  solution  and 
does  not  give  the  Molisch  test.  Oxides  of  copper  and  iron  dissolve  in 
the  acid,  and  it  also  yields  a  crystalline  cadmium  salt.  It  is  precipi¬ 
tated  by  lead  acetate  and  ammonia  and  partially  by  mercuric  acetate, 
barium  hydroxide,  and  silver  nitrate.  Solutions  of  the  acid  are  feebly 
dextrorotatory,  and  it  appears  to  resemble  the  acid  described  by 
Langstein  (Abstr.,  1902,  i,  331).  The  carbohydrate  with  which  this 
acid  is  condensed  in  chondrosin  is  not  glucosamine.  The  barium  salt, 
(C4H705)2Ba,  obtained  by  Schmiedeberg  and  supposed  to  be  formed 
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from  glucosamine  is  in  reality  produced  from  the  hydroxyamino-aeid 
and  is  not  identical  with  the  salt,  (C4H705)2Ba,2H„0,  obtained  from 
glucosamine  sulphate,  which  is  now  shown  to  be  barium  c?-erythronate. 

J.  J.  S. 

Constitution  of  Tryptophan.  F.  Gowland  Hopkins  and 
Sydney  W.  Cole  (<T.  Physiol,,  1903,  29,  451 — 466). — Tryptophan  is 
scatoleaminoacetic  acid.  Under  the  influence  of  anaerobic  bacteria,  it 
yields  scatoleacetic  acid,  and  under  that  of  aerobic  growths,  scatole- 
carboxylic  acid,  scatole,  and  indole.  W.  D.  H. 

Diastatic  Hydrolysis  of  Salol.  Emm.  Fozzi-Escot  ( Compt .  rend., 
1903,  136,  1146 — 1147). — Salol  is  hydrolysed  by  the  lipase  of  castor- 
oil  seeds  much  more  slowly  than  is  ethyl  butyrate.  This  difference  is 
not  due  to  inhibiting  action  by  the  salicylic  acid  formed,  since  the 
activity  of  lipase  is  not  diminished  by  the  presence  of  phenol. 

T.  A.  H. 

Reaction  of  Oxydases  with  Hydrogen  Peroxide.  C.  Gessard 
(Comyt.  rend.  Poe.  Biol.,  1903,  55,  637 — 639). — Laccase  and  tyrosinase 
are  characterised  by  colour  reactions,  the  former  by  the  blue  colour 
it  gives  with  guaiacum,  the  latter  by  the  red  colour  becoming  black 
with  tyrosine.  The  addition  of  hydrogen  peroxide  prevents  or  hinders 
the  laccase  reaction,  although  other  ferments  which  render  the  reagent 
blue  are  not  affected.  Hydrogen  peroxide  does  not  influence  the  test 
for  tyrosinase.  W.  D.  H. 

Hydrolysis  of  Acid  Imides  and  Amic  Acids  by  Ferments. 
Max  Gonnermann  ( PJiiiger's  Archiv ,  1903,  95,  278 — 296.  Compare 
Abstr.,  1902,  i,  512). — Oxamic  acid  is  not  hydrolysed  by  any  of  the 
ferments  previously  mentioned.  Succinimide,  dibenzamide,  and  phthal- 
imide  are  hydrolysed  by  pepsin ;  succinimide  and  phthalimide  by 
trypsin  ;  phthalimide  by  emulsin ;  succinimide,  succinamic  acid,  di¬ 
benzamide,  and  phthalimide  by  finely-divided  sheep’s  liver,  and 
dibenzamide,  disalicylamide,  and  phthalimide  by  the  finely-divided 
nerves  of  sheep. 

Ptyalin,  invertase,  and  maltase  have  no  action  on  any  of  the  com¬ 
pounds  investigated. 

Parabanic  acid  is  readily  decomposed,  yielding  oxalic  acid,  by  the 
action  of  aqueous  ammonia  or  sodium  carbonate  at  relatively  low 
temperatures,  and  also  when  an  aqueous  solution  is  heated  at  60°. 

J.  J.  S. 

Enzymes  of  Milk.  Neumann  Wender  ( Chem .  Centr.,  1903,  i,  592 ; 
from  Oesterr.  Chem.-Zeit.,  6,  1 — 3). — A  solution  of  guaiacum  resin  or 
a  tincture  of  guaiacum  wood  only  gives  a  blue  coloration  with  milk 
after  the  solution  has  been  exposed  for  some  time  to  the  action  of  air 
and  light,  whereby  hydrogen  peroxide,  or  a  similar  peroxide,  is  formed. 
The  presence  of  the  peroxide  is  readily  detected  by  means  of  tetra- 
methyl-p-phenylenediamine  hydrochloride  and  diastase  solution. 

Galactase,  as  ordinarily  prepared  from  milk,  is  not  a  homogeneous 
enzyme,  but  consists  of  milk-trypsin  or  galactase,  milk-catalase,  and 
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milk-peroxydase.  The  trypsin  has  proteolytic  properties,  dissolves 
casein,  and  becomes  inactive  at  76°.  The  catalase  destroys  hydrogen 
peroxide  and  loses  its  activity  at  80°.  The  peroxydase  is  an  anacroxyd- 
ase,  is  capable  of  removing  oxygen  from  peroxides  and  transferring  it 
to  oxidisable  substances,  gives  a  blue  coloration  with  guaiacum  tincture 
and  hydrogen  peroxide,  and  becomes  inactive  at  83°.  Utz’s  method  of 
distinguishing  fresh  from  boiled  milk  by  means  of  ursol-Z)  (this  vol., 
ii,  114)  has  proved  most  satisfactory,  and  depends  on  the  presence  of 
a  peroxydase ;  other  materials  which  contain  peroxydase,  such  as  the 
bast  of  horse-chestnuts,  beetroot,  &c.,  also  give  this  reaction. 

E.  W.  W. 

Law  of  the  Action  of  Trypsin  on  Gelatin.  Victor  Henri  and 
Larguier  des  Bancels  ( Compi .  rend.,  1903,  136, 1088 — 1090). — When 
trypsin,  in  presence  of  kinase  (intestinal  extract),  is  allowed  to  act  on 
gelatin  solutions,  the  electrical  conductivity  of  the  latter  increases  regu¬ 
larly,  and  the  variation  is  independent  of  the  concentration  of  the 
solution.  This  affords  a  trustworthy  method  of  investigating  the 
progress  of  this  reaction,  and  the  observations  recorded  show  that  the 
action  of  trypsin  on  gelatin  is  of  the  same  character  as  that  of  enzymes 
on  carbohydrates,  proceeding  by  the  formation  of  intermediate  com¬ 
pounds.  T.  A.  H. 

Experiments  on  Yeast  Extract.  Jakob  Meisenheimer  (Zeit. 
physiol.  Ckem.,  1903,  37,  5  L 8 — —526.  Compare  Macfadyen,  Morris,  and 
Rowland,  Abstr.,  1901,  i,  59  ;  Buchner,  Abstr.,  1899,  ii,  606). — Even 
when  yeast  extract  is  considerably  diluted  (1  in  25)  it  still  possesses 
strong  fermentative  properties.  With  water  alone  as  the  diluent, 
the  activity  is  largely  destroyed,  but  dilution  with  10  per  cent,  glycerol 
solution,  or  even  better  with  10  per  cent,  egg-albumin  solution,  does  not 
destroy  the  activity. 

Impure  zymase  may  be  precipitated  from  yeast  extract  by  the 
addition  of  large  amounts  (10  to  1)  of  acetone,  and  the  product  thus 
obtained  is  similar  in  all  respects  to  that  obtained  by  the  use  of  ether 
and  alcohol.  Ahren’s  method  (Abstr.,  1900,  ii,  6  10)  for  the  concentration 
of  yeast  extracts  by  freezing  is  a  good  practical  method.  It  is  not 
necessary  to  press  out  the  ice,  but  merely  to  thaw  the  frozen  mass 
very  gradually  without  shaking  ;  the  concentrated  coloured  extract 
will  be  found  at  the  bottom  of  the  vessel  and  pure  water  at  the  top. 
Trommsdorff’s  statement  that  the  proteids  undergo  a  change  during 
extraction  from  the  yeast  is  incorrect  as  the  dry  residue  gives  the 
same  reaction  with  Gram’s  reagent  as  the  yeast  itself,  and  it  is  thus 
probable  that  the  blue  coloration  is  due  to  an  insoluble  substance  which 
is  not  present  in  the  extract. 

Small  amounts  of  acetic  and  lactic  acids  are  formed  during  the 
fermentation  of  sugar  solutions  with  the  extract  freed  from  yeast  cells. 

J.  J.  S. 

Silicon  Compounds.  II.  Walther  Dilthey  ( Ber .,  1903,  36, 
1595 — 1600.  Compare  this  vol.,  i,  405). — Benzoylacetone  reacts  with 
an  absolute  ethereal  solution  of  silicon  chloride,  and  on  the  addition  of 
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water  yields  oily  drops  of  a  compound  which  gradually  solidifies. 
This  product  reacts  as  though  it  were  tribenzoylacetonylsilicon  chloride 
hydrochloride,  X3SiCl2H  (X  =  COPh-CHAc-). 

Its  chloroform  solution  reacts  with  anhydrous  ferric  chloride 
evolving  hydrogen  chloride  and  yielding  a  mixture  of  two  ferrichlorides 
of  the  formula  X3SiFeCl4  =  C30H27O6Cl4SiFe.  The  one  crystallises  in 
long  needles  melting  at  173°  and  the  other  in  compact  prisms  melting 
at  188°.  Both  are  insoluble  in  ether,  benzene,  or  light  petroleum,  but 
readily  soluble  in  chloroform.  The  compounds  cannot  be  transformed 
into  one  another. 

Two  isomeric  aur (chlorides,  X3SiAuCl4,  also  exist ;  they  may  be 
obtained  in  a  crystalline  form  by  the  addition  of  ether  to  the  chloroform 
solution,  and  must  be  separated  mechanically.  The  large,  yellow, 
compact  prisms  melt  at  185 — 187°  and  the  small  plates  at  164°. 

Two  isomeric  double  salts  may  also  be  obtained  with  zinc  chloride. 

Dibenzoylmethane  and  silicon  chloride  react  yielding  the  compound 
X3SiCl  [X  =  (COPh)2CH*]  in  the  form  of  small,  yellow  needles  or 
plates,  melting  above  300°  and  readily  soluble  in  glacial  acetic  acid 
or  chloroform.  With  ferric  chloride,  it  forms  a  double  salt,  X3Si(FeCl4), 
which  crystallises  in  yellow  needles  melting  at  252 — 255°.  The 
aurichloride,  X3SiAuCl4,  is  very  stable  and  crystallises  in  glistening, 
golden-yellow,  lance-shaped  crystals  melting  at  258 — 259.  J.  J.  S. 

Organic-metallic  Derivatives  of  Nuclear  Dihaloid  Derivatives 
of  Aromatic  Hydrocarbons.  F.  Bodroux  ( Gompt .  rend.,  1903, 
136,  1138 — 1139.  Compare  this  vol.,  i,  221). —When  a  solution  of 
p-dibromobenzene  in  boiling  ether  is  treated  with  bromine  in  presence  of 
metallic  magnesium  there  is  formed  p -bromophenylmagnesium  bromide, 
C6H4Br*MgBr  •,  this  is  decomposed  by  water  with  the  production  of 
bromobenzene  and  a  small  quantity  of  4 :  4'-dibromodiphenyl,  and  by 
carbon  dioxide  into  p-bromobenzoic  acid.  By  a  similar  reaction, 
p-chlorobromobenzene  has  been  transformed  into  p -cklorophenyl- 
magnesium  bromide,  and  from  this  chlorobenzene  and  p-chlorobenzoic 
acid  have  been  obtained.  The  magnesium  derivatives  also  react  with 
iodine,  the  magnesium  bromide  residue  being  replaced  by  an  atom  of 
iodine  \  thus,  p-dibromobenzene  has  in  this  way  been  converted  into 
jp-bromoiodobenzene.  From  p-dichlorobenzene,  no  magnesium  derivative 
could  be  obtained.  T.  A.  H. 

Organo-magnesium  Compounds.  II.  Action  on  Phosgene. 
Franz  Sachs  and  Hermann  Loevy  ( Ber .,  1903,  36,  1588 — 1590). — 
Phosgene  reacts  with  aromatic  organo-magnesium  compounds  in  very 
much  the  sam e  manner  as  wi  th  the  al iphatic  compounds  (compare  Grignard , 
this  vol.,  i,  455).  With  an  absolute  ethereal  solution  of  phenylmagnesium 
bromide,  phosgene  yields  a  crystalline  compound  which,  on  treatment 
with  water,  is  transformed  into  triphenylcarbinol.  The  yield  is  about 
50  per  cent.  Tri-p-tolylcarbinol  may  be  obtained  in  a  similar  manner. 
Tribenzylcarbinol,  obtained  from  benzylmagnesium  bromide  and 
phosgene,  distils  at  277 — 278°,  melts  at  55°,  has  an  odour  of  orange- 
blossom,  and  is  readily  soluble  in  most  solvents.  J.  J.  S. 
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Composition  of  Roumanian  Petroleum.  Petrus  Poni  [Ann. 
Sci.  Univ.  Jassy,  1903,  2,  65 — 80). — The  presence  of  methylpropane 
in  petroleum  from  Colibasi  is  shown  by  the  fraction  boiling  between 
0°  and  10°  giving,  on  bromination,  the  bromo-derivabive,  CMe3Br 
(m.  p.  72Q).  The  fractions  boiling  between  60°  and  100°  do  not  contain 
secondary  hexanes,  as  on  nitration  they  yield  aromatic  derivatives  only  ; 
they  therefore  differ  totally  in  their  nature  from  similar  fractions  of 
Galician  petroleum,  which  contain  tsohexane  and  methylpentane  (Zalo- 
ziecki  and  Frasch,  Abstr.,  1902,  i,  197) ;  there  is,  moreover,  the  differ¬ 
ence  that  the  densities  of  fractions  of  Roumanian  petroleum,  taken 
every  2°  between  50°  and  70°,  diminish  to  a  minimum  at  60 — 62°  and 
then  continuously  increase,  whilst  in  the  case  of  Galician  oil  there  is 
a  steady  increase  of  density  throughout.  The  Roumanian  petroleum 
resembles  in  this  respect  the  Russian  (Markownikoff,  Abstr.,  1898,  i, 
637)  and  American  (Young,  Trans.,  1898,  73,  909)  oils. 

Aromatic  hydrocarbons  were  isolated  by  nitrating  the  fractions 
boiling  between  64°  and  200°.  Benzene  is  present  only  in  small 
quantities,  and  is  found  in  the  fractions  64 — 66°  and  74 — 76°;  it  is 
carried  over  completely  with  the  hexanes  and  methyl c?/c/opentane,  and 
is  not  present  in  the  fractions  boiling  at  76 — 78°  and  88 — 90°.  Toluene 
is  present  in  small  amount  in  the  tractions  boiling  at  90 — 100°,  and 
constitutes  22’7  per  cent,  of  the  fraction  between  100°  and  110°. 
w-Xylene  is  the  principal  constituent  of  the  liquid  boiling  between 
110°  and  144°,  and  forms  ll-2  per  cent,  of  that  boiling  between  100° 
and  200°.  Mesitylene  exists  in  the  fractions  between  146°  and  158°. 

The  oil  boiling  at  160 — 162°  on  nitration  gave  a  fa'mitro-derivative, 
C10Hn(NO2)3,  which  crystallises  from  glacial  acetic  acid,  melts  at 
170 — 172°,  and  is  not  affected  by  the  most  energetic  oxidising  agents. 
The  fractions  170 — 172°  and  176 — 178°  gave,  similarly,  trinitro-der.v- 
atives  of  the  same  composition  derived  from  a  hydrocarbon, 
they  melt  at  181  — 182°  and  155 — 157°  respectively,  the  former  being 
less  soluble  in  alcohol  than  the  latter. 

A  curve  is  given  showing  the  variation  in  density  of  the  fractions 
boiling  between  85°  and  200°,  from  which  the  aromatic  compounds  have 
been  removed  by  nitration;  there  is  a  maximum  at  100 — 102°,  due  to 
methylcycfohexane,  and  a  minimum  at  116 — 118°,  due  to  some  un¬ 
determined  paraffin.  A  second  maximum  at  132 — 134°  corresponds 
with  ethylc.yc/ohexane,  and  a  second  minimum  at  140 — 142°  with 
another  paraffin.  Finally,  there  is  a  third  maximum  at  158—-1600, 
and  between  160°  and  172°  the  curve  is  almost  horizontal,  but  subse¬ 
quently  it  rises  continuously  and  rapidly  until  the  temperature  200° 
is  reached.  W.  A,  D. 

Pyrogenetic  Contact  Reactions  of  Organic  Compounds.  IV. 
A  New  Method  of  Preparing  Olefines.  Wladimir  Ipatieff 
{Ber.,  1903,  36,  1990 — 2003.  Compare  Abstr.,  1902,  i,  4,  335). — 
"When  alcohol  vapour  is  passed  through  a  glass  or  copper  tube  filled 
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with  powdered  graphite  or  silica  and  heated  at  600°,  very  little  decom- 
position  occurs,  but  alumina  acts  as  a  powerful  catalyst,  and  at  350° 
causes  98  per  cent,  of  the  alcohol  to  be  resolved  into  ethylene  and 
water.  The  decomposition  of  alcohol,  on  being  slowly  passed  through  a 
platinum  tube  at  610 — 630°,  is  of  a  different  character,  23  per  cent,  of 
the  whole  being  decomposed,  17  per  cent,  into  aldehyde  and  hydrogen, 
and  6  per  cent,  into  ethylene  and  water  •  the  majority  of  the  aldehyde, 
however,  at  this  temperatuie  undergoes  a  further  resolution  into 
carbon  monoxide  and  methane.  Ordinary  metallic  copper,  when  heated, 
does  not  cause  any  change  in  alcohol,  but  hnely-divided  copper,  freshly 
reduced  from  the  oxide  by  alcohol  vapour,  gives  rise  at  620°  to  10  per 
cent,  of  aldehyde ;  similar  results  are  obtained  with  lead  and  nickel 
oxides.  Metallic  zinc  commences  to  decompose  alcohol  at  520c,  and  at 
540 — 550°  an  almost  complete  conversion  into  aldehyde  and  hydrogen 
is  effected,  only  a  very  small  proportion  of  ethylene  being  formed. 

Normal  propyl  alcohol  is  transformed  by  alumina  at  560°  almost 
quantitatively  into  propylene  and  water,  and  with  isopropyl  alcohol  at 
360°,  96  per  cent,  of  the  product  consists  of  propylene  and  4  per  cent, 
of  hydrogen.  With  isobutyl  alcohol  and  alumina  at  500°,  practically 
pure  isobutylene  is  obtained,  whilst  normal  butyl  alcohol  gives 
w-butylene.  Ordinary  amyl  alcohol  at  540°  gives  92  per  cent,  of  the 
theoretical  quantity  of  an  amylene  consisting  of  /?-methyl-Aa-butyiene, 
CMeEtX'H2,  isoamylene,  and  /3-methyl-A^-butylene  ;  the  first  two  of 
these  products  are  formed  directly  from  the  corresponding  alcohols, 
/8-methyl butyl  alcohol  and  isobutylcarbinol,  whilst  the  third  is  due  to 
an  isomeric  change  of  the  a-isoamylene,  induced  by  alumina  under  the 
conditions  of  the  experiment  (compare  following  abstract).  /?-Methyl- 
A^-butylene  and  /8-methyl-A“-butylene  are  produced  simultaneously  by 
the  pyrogenetic  decomposition  of  dimethylethylcarbinol,  W.  A.  D. 

Pyrogenetic  Contact  Reactions  of  Organic  Compounds.  V. 
Contact  Isomerism.  Wladimir  Ipatieff  (Ber.,  1903,36, 2003 — 2013). 
— a-isoAmylene,  which  is  not  appreciably  changed  by  being  passed 
through  a  glass  tube  at  500 — 550°,  is  converted,  to  the  extent  of  about 
80  per  cent.,  into  /S-methyl-A^-butylene  by  passage  over  aluminium 
oxide  at  525 — 535°,  thus  :  CHMe2*CHICH2  — »-  CMe2ICHMe  ;  an 
attempt  to  reverse  the  action  by  passing  /8-methyl-A^-butylene  over 
alumina  at  520 — 550°  gives,  not  a-isoamylene,  but,  along  with  unchanged 
material,  about  10  per  cent,  of  a  hydrocarbon,  insoluble  in  sulphuric 
acid,  which  boils  at  28 — 32°. 

isoButylene  does  not  undergo  isomeric  change  under  the  influence  of 
alumina,  but  at  550 — 600°  gives  rise  only  to  hydrogen,  paraffins,  and 
some  propylene  ;  fused  zinc  chloride  is  also  without  action  on  the  olefine, 
and  the  fact  that  with  this  reagent  at  540 — 550°,  isobutyl  alcohol 
gives  considerable  quantities  of  a-  and  /3-butylenes  as  well  as  of  iso¬ 
butylene,  must  be  attributed  to  an  abnormal  elimination  of  water  from 
the  alcohol  giving  initially  some  methyltrimethylene,  which  is  sub¬ 
sequently  transformed  isomerically  into  the  two  olefines  (compare 
following  abstract). 

China  clay  at  500°  converts  ethyl  alcohol  largely  into  ethylene,  and 
wobutyl  alcohol  into  a  mixture  consisting  of  five-sixths  of  isobutylene, 
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and  one-sixth  of  a-  and  /3-butylene  ;  the  difference  in  behaviour  in  the 
latter  case  from  that  of  alumina,  which  gives  isobutylene  as  the  sole 
product,  is  very  striking.  W.  A.  D. 

Pyrogenetic  Contact  Reactions  of  Organic  Compounds.  VI. 
Contact  Isomerism.  Wladimir  Ipatieff  and  W.  Huhn  ( Ber ., 
1903,  36,  2014 — 2016). — Trimethylene  is  converted  into  propylene  to 
the  extent  of  29  per  cent,  by  being  slowly  passed  over  platinum 
sponge  at  315°;  at  200°,  the  conversion  is  only  5  per  cent.,  and  with 
aluminium  oxide  at  370 — 385°  it  is  about  20  per  cent.  The  passage 
of  the  same  gas  through  a  heated  glass  tube  without  a  catalyst  induces 
only  a  very  slight  change.  When  1  :  1  -dimethyltrimethylene  is  passed 
over  aluminium  oxide  at  340 — 345°,  it  is  almost  completely  converted 
into  /S-methyl-A^  butylene.  W.  A.  D. 

Preparation  of  Carbides  and  Acetylene  Acetylides  by  the 
Action  of  Acetylene  on  the  Alkali  and  Alkaline-earth 
Hydrides.  Henri  Moissan  ( Compt .  rend.,  1903,  136,  1522 — 1525). 
— When  acetylene  is  passed  over  potassium  hydride  at  100°,  reaction 
takes  place  according  to  the  equation  2C2H2  +  2KH  =  K2C.2,C2H2  +  H2. 
The  hydride  must  not  be  in  large  crystals,  and  the  gas  must  be  left  in 
contact  with  the  solid  for  some  hours  before  the  reaction  is  complete. 
The  hydrides  of  rubidium,  caesium,  and  calcium  are  acted  on  in  the 
same  way,  the  compounds  formed  being  identical  with  those  produced 
by  the  action  of  acetylene  on  the  metal-ammoniums  {Abstr.,  1899,  i, 
241 ;  this  vol.,  i,  545).  Sodium  hydride  is  not  easily  acted  on,  and 
even  after  long  contact  at  100°  the  sodium  acetylide  acetylene  was 
mixed  with  sodium  hydride. 

Since  these  compounds  decompose  in  a  vacuum  at  a  comparatively 
low  temperature,  it  is  thus  easy  to  prepare  the  various  carbides  with¬ 
out  the  necessity  of  employing  high  temperatures. 

At  100°,  ethylene  and  methane  do  not  act  on  these  hydrides. 

J.  McC. 

Addition  of  Halogen  Hydrides  to  Ethylenoid  Hydrocarbons 
in  Acetic  Acid  Solution.  Wladimir  Ipatieff  and  Ogonowsky 
{Ber.,  1903,  36,  1988 — 1990  ;  J.  Buss.  Phys.  Chem.  Soc.,  1903,  35, 
452 — 457). — iso  Butylene,  CMe2ICH2,  prepared  either  by  heating 
isobutylene  iodide  with  alcoholic  potassium  hydroxide  or  by  the 
decomposition  of  isobutyl  alcohol  by  aluminium  oxide,  when  passed 
into  aqueous  hydrobromic  acid  at  0°,  gives,  as  the  sole  product,  tert.- 
butyl  bromide ;  when  absorbed,  however,  by  hydrogen  bromide 
dissolved  in  acetic  acid,  considerable  quantities  of  primary  isobutyl 
bromide,  CHMe2*CH2Br  (b.  p.  87 — 95°), ‘  are  also  formed.  In  acetic 
acid  solution,  therefore,  Markownikoff’s  rule  is  departed  from. 

W.  A.  D. 

Dibromoacetylene.  Paul  Lemoult  {Compt.  rend.,  1903,  136, 
1333 — 1335). — Tvibromoethylene,  prepared  by  the  addition  of  sodium 
ethoxide  to  tetrabromoethane  dissolved  in  ether,  is  a  colourless  oil 
which  can  be  distilled  {Bull.  Soc.  chim.,  1903,  iii,  29,  1010).  This, 
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when  dissolved  in  alcohol  and  treated  with  a  slight  excess  of  potassium 
hydroxide,  is  converted  into  dibromoacetylene,  C2Br2,  which  can  be 
obtained  by  distilling  in  a  current  of  nitrogen  and  collecting  the  dis¬ 
tillate  in  water  previously  freed  from  oxygen  by  boiling.  It  is  a 
colourless,  highly  unstable  liquid  which  boils  at  about  80°,  has  a 
sp.  gr.  about  2°,  and  is  soluble  in  organic  liquids.  It  inflames 
spontaneously  in  contact  with  oxygen,  but  can  be  preserved  for 
several  weeks  under  water.  Bromine  reacts  violently  with  dibromo- 
aeetylene,  forming  tetrabromoethylene ;  iodine  reacts  similarly,  form¬ 
ing  dibromodi-iodoethylene.  When  oxygen  is  passed  into  a  solution 
of  dibromoacetylene  in  ether  in  presence  of  water,  a  violent  reaction 
takes  place  with  the  formation  of  hydrogen  bromide  and  oxalic  acid 
and  a  bromo-derivative  of  very  irritating  odour.  T.  A.  H. 

Function  of  Alcohol  in  Preserving  Chloroform.  Adrian 
(/.  Pharm.  Chim.,  1903,  [vi],  18,  5 — 9). — The  decomposition  of 
chloroform  by  light  is  delayed  when  ethyl  alcohol  is  present.  Chlorinated 
acetaldehydes  are  formed  instead  of  the  hydrogen  chloride  and  carbonyl 
chloride  produced  under  ordinary  conditions.  G.  D.  L. 

Tetranitromethane.  Ame  Pictet  and  P.  Genequand  {Ber.,  1903, 
30,  2225 — 2227.  Compare  this  vol.,  i,  395). — Tetranitromethane  has 
a  sp.  gr.  1*650  at  13°/ 4°  and  wD  1*43985  at  17°.  It  reacts  with 
alcoholic  ammonia,  forming  the  ammonium  salt  of  nitroform, 
C(NOs)2HSTO,ONH4,  prepared  by  Hantzsch  and  Rinekenberger 
(Abstr.,  1899,  i,  404)  from  nitroform  and  ammonia.  C.  H.  D. 


Nitroisobutylene.  Louis  Bouveault  and  Andre  Wahl  {Bull. 
Soc.  chim.,  1903,  iii,29,  517 — 519.  Compare  Abstr.,  1901,  i,  114  ;  1902, 
i,  532). — Nitroisobutylene,  prepared  by  heating  ethyl  nitrodimethyl- 
acrylate  with  sodium  hydroxide  at  50°,  is  a  slightly  yellow,  mobile 
liquid  of  irritating  odour ;  it  boils  at  80°  under  40  mm.  pressure  and 
has  a  sp.  gr.  1*052  at0°/0°  (compare  Haitinger,  Abstr.,  1879,  700). 

T.  A.  H. 


Action  of  Nitric  Acid  of  Different  Concentrations  under 
Pressure  on  isoPentane.  Petrus  Poni  and  N.  Costachescu  {Ann. 
Sci.  Univ.  Jassy,  1903,  2,  119 — 125.  Compare  Abstr.,  1902,  i, 

581). — Dilute  nitric  acid  of  sp.  gr.  1*075 — 1*14  acts  only  with  diffi¬ 
culty  on  isopentane  at  temperatures  below  140°,  producing  /3-nitro- 
methylbutane.  More  concentrated  acids  (sp.  gr.  1*38 — 1*42)  at  60° 
attack  the  hydrocarbon  more  readily,  giving  nitrated  and  oxidised  pro¬ 
ducts  ;  the  best  result  is  obtained  with  acid  of  sp.  gr.  1*42  in  the 
proportion  of  1*5  mols.  of  acid  to  1  mol.  of  hydrocarbon.  The  pro¬ 
ducts  then  are  /3-nitro-/?-methylbutane,  which  predominates,  /?y-dinitro- 
/3-methyl butane,  /3yS-trinitro-/3-methylbutane,  a-hydroxyisobutyric  acid, 
and  oxalic  and  carbonic  acids. 

fiy-£Hmtro-/3-methylbutane,  N02*CMe2'CHMe*N02, boils  at  105 — 110° 
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under  44  mm.  and  has  a  sp.  gr.  1'1572  at  0°/0°.  /3y8 -Trinitro- ^-methyl- 

butane  crystallises  from  benzene  and  melts  at  179 — 184°. 

W.  A.  D. 

Formula  of  /3-Methyl-A^-butylene  Nitrosite,  Nitrosate,  and 
Nitrosochloride.  Julius  Schmidt  ( Ber .,  1903,  36,  1765—1768. 
Compare  Abstr.,  1902,  i,  581,  582;  this  vol.,  i,  2,  3,  and  Hantzsch, 
Abstr.j  1902,  i,  734;  this  vol.,  i,  61). — The  nitrosites,  nitrosates,  and 
nitrosochlorides  described  by  the  author  behave  in  exactly  the  same 
manner  as  the  undoubted  nitroso-compounds  described  by  Bamberger 
and  Seligman,  and  cannot  therefore  have  the  formula  suggested  by 
Hantzsch.  T.  M.  L. 

y-Bromo-/Lmethyl-A£-butylene  Nitrosate.  Julius  Schmidt  and 
Percy  C.  Austin  {Ber.,  1903,  36,  1768 — 1774). — y-Bromo-fi-methyl- 
AP-butylene  nitrosate ,  N03'CMe2*CBrMe*N0,  prepared  by  the  action  of 
nitrous  fumes  on  crude  y-bromo-/3-methyl-AP-butylene,  CMe2‘CBrMe, 
and  purified  by  fractional  crystallisation  from  light  petroleum,  crystal¬ 
lises  in  blue,  feathery  needles,  which  are  volatile  and  have  a  pungent 
smell,  and  gives  Liebermann’s  reaction,  but  does  not  undergo  isomeric 
change.  When  heated  at  140 — 150°,  or  when  oxidised  with  potassium 
permanganate,  it  is  converted  into  tn'omonitroethylisopropyl  nitrate, 
NOg'CMeo'CMeBr'NOg,  which  crystallises  from  alcohol  in  white  prisms 
and  melts  at  226°  with  liberation  of  nitrous  fumes.  Concentrated 
potassium  hydroxide  at  100°  slowly  decomposes  the  nitrosate,  but 
does  not  bring  about  isomeric  change  ;  the  nitrosate  does  not  condense 
with  benzyl  cyanide  or  wi-uitrobenzyl  cyanide.  T.  M.  L. 

Action  of  Nitrogen  Dioxide  on  Tetramethylethylen  e 
[/Sy-Dimethyl-A^-butylene].  Julius  Schmidt  {Ber.,  1903,  36, 
1775 — 1777). — /ly-Dimethyl-A^-butylene,  CMe2ICMe2,  does  not  yield 
a  nitrosite  or  nitrosate.  The  principal  product  of  the  action  of 
nitrogen  dioxide  or  of  nitrous  fumes  is  the  dinitrite, 

NOO-CMe2-CMe2  O-NO, 

which  crystallises  from  light  petroleum  in  white  needles  when  heated 
rapidly,  melts  with  liberation  of  gas  at  160°,  and  gives  Liebermann’s 
reaction.  The  hydrate,  C0H12N2O4,H2O,  crystallises  from  dilute 
alcohol  in  white  needles,  sinters  below  90°,  and  melts  at  115 — 116°; 
potassium  hydroxide  converts  it  quantitatively  into  potassium  nitrite 
and  pinacone.  A  by-product,  which  is  probably  the  dinitro-com pound, 
N02*CMe2,CMe?,N02,  crystallises  from  alcohol  in  pearly  flakes  and 
melts  with  liberation  of  gas  at  213 — 214°.  T.  M.  L. 

Preparation  of  Primary  Alcohols  by  means  of  the  Corre¬ 
sponding  Acids.  Louis  Bouveault  and  Gustave  Blanc  {Compt. 
rend.,  1903,  136,  1676 — 1678). — The  methyl  or  ethyl  esters  of  the 
fatty  acids  are  reduced  by  sodium  in  presence  of  alcohol  according  to 
the  equations:  B.’C02Et  +  2H2  =  R,CH2*OH  + EtOH  and  R#C02Et  + 
4Na  +  3EtOH  =  R*CH2’OH  +  4NaOEt.  The  ester  is  dissolved  in  three 
to  four  times  its  weight  of  alcohol  and  slowly  dropped  on  to  6  atomic 
proportions  of  sodium  in  a  reflux  apparatus.  The  rate  of  flow  should  be 
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such  that  the  mixture  keeps  in  active  ebullition  during  the  addition. 
After  cooling,  sufficient  water  is  added  to  liquefy  the  whole,  and  the 
greater  part  of  the  ethyl  alcohol  is  distilled  off  in  a  current  of  steam ; 
the  higher  alcohol  is  extracted  from  the  residue  by  ether  and  rectified. 
In  this  way,  from  methyl  octoate,  ra-octyl  alcohol  has  been  obtained ; 
at  the  same  time,  about  5  per  cent,  of  the  mixture  is  reduced,  giving 
the  bi-secondary  glycol,  C7H15*CH(OH)*CH(OH)*C7H15,  which  boils 
at  about  200°  under  a  pressure  of  10  mm.  and  crystallises  when 
cooled.  The  n-octyl  alcohol  obtained  boils  at  96°  under  a  pressure  of 
17  mm. 

n -Octyl  acetate,  obtained  from  octyl  alcohol  and  acetic  anhydride, 
boils  at  98°  under  a  pressure  of  15  mm. 

Methyl  n-octyl  ether ,  produced  by  the  action  of  methyl  iodide  on 
sodium  octoxide,  boils  at  75°  under  a  pressure  of  20  mm. 

By  the  action  of  n-octyl  alcohol  on  carbanilide  in  light  petroleum 
solution,  n -octylphenylurethane,  07H15'0H.2*0*C0*NHPh,  is  formed. 
It  crystallises  from  methyl  alcohol  and  melts  at  74°.  J.  McC. 


Action  of  Phosphorus  Trichloride  on  Glycerol.  P.  Carr6 
(Compt.  rend.,  1903,  136,  1456 — 1458.  Compare  Abstr.,  1902,  i,  131 
and  338,  and  Lumibre  and  Perrin,  ibid.,  i,  9). — The  author  now  shows 
that  when  phosphorus  trichloride  is  added  to  anhydrous  glycerol 
there  are  first  formed  the  compounds  P206(C3H5)2  and  C3H5CK02IP*0H. 
The  former,  on  treatment  with  water,  is  converted  first  into  the  sub¬ 
stance  P2(0H)2(I02IC3H5,0H)2,  and  eventually  into  the  acid  ester, 
P2(OH)4I02iC3lI5,OH,  which  was  isolated  in  the  form  of  its  deliquescent 
calcium  salt.  The  second  compound  is  converted  into  the  substance 
OH’CgHgCl’O’P^H)^  of  which  the  calcium  salt  was  obtained  in  an 
impure  form.  T.  A.  H. 


Pyrogenetic  Contact  Reactions  of  Organic  Compounds.  VII. 
Contact  Metamerism.  Wladimir  Ipatieff  and  W.  Leontowitsch 
(  Ber .,  1903,  36,  2016 — 2019). — Ethylene  oxide  is  completely  converted 
into  acetaldehyde  by  being  slowly  passed  through  a  tube  containing 

aluminium  oxide  and  heated  at  200°;  propylene  oxide,  •  _ ^>0, 

under  similar  circumstances  gives  principally  propaldehyde,  but  a 
small  quantity  of  acetone  is  also  formed  ;  isobutylene  oxide  gives  isobut- 
aldehyde,  and  trimethylethylene  oxide  gives  methyl  isopropyl  ketone, 


whilst  methylethylethylene 


. ,  CMeEt 
0X,de’  CH„ — 


^>0,  is  converted  into 


methylethylacetaldeliyde. 

When  similar  oxides  are  passed  through  glass  tubes  not  containing 
the  aluminium  oxide,  the  transformation  into  ketone  or  aldehyde 
begins  only  at  about  500°,  and  the  products  are  then  largely  resolved 
into  simpler  substances.  W.  A.  D. 


Etherification  with  the  Hydracids.  Antoine  V illiers  {Compt. 
rend.,  1903,  136,  1551 — 1553). — The  formation  of  ether  from  alcohol 
and  hydrogen  chloride  takes  place  only  to  a  small  extent  at  100°}  at 
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the  ordinary  temperature,  and  even  at  44°,  no  evidence  could  be  found 
that  it  is  formed  at  all.  With  hydrogen  bromide  or  hydrogen  iodide, 
its  formation  at  100°  is  abundant,  and  at  44°  a  good  proportion  is  also 
produced. 

In  the  absence  of  water,  the  hydracids  may  react  on  ether,  but  the 
action  is  stopped  by  even  a  small  quantity  of  water. 

Etherification  completely  ceases  when  a  certain  amount  of  water  is 
present,  and  this  is  due  to  the  formation  of  hydrates  which  do  not  act 
on  the  alcohol  as  the  pure  hydrogen  chloride  does.  The  limit  of  etheri¬ 
fication  is  not  independent  of  the  temperature,  for  the  dissociation  of 
the  hydrate  of  the  acid  by  heating  tends  to  increase  the  limit  as  the 
temperature  rises.  Further,  the  limits  of  etherification  differ  for  the 
three  hydracids  because  the  dissociation  of  their  hydrates  is  not  the 
same. 

The  author  intends  to  show  that  two  initially  identical  systems  may 
tend  towards  different  equilibria  according  to  the  variations  of  tem¬ 
perature  which  they  suffer  before  coming  to  the  same  final  temperature. 

J.  McC. 

Esterification  of  Sulphuric  Acid.  Antoine  Villiers  ( Compt . 
rend.,  1903,  136,  1452 — 1453.  Compare  Abstr.,  1880,  796). — Esteri¬ 
fication  experiments,  in  which  mixtures  of  ethyl  alcohol  and  sulphuric 
acid  have  been  allowed  to  remain  at  the  ordinary  temperature  for  a 
period  of  twenty-five  years,  show  that  the  amount  of  ester  formed  is, 
under  these  conditions,  22  2  per  cent.,  being  equal  to  the  amount  found 
after  221  days  at  44°,  or  after  154  hours  at  100°,  Since  the  maximum 
amount  of  ester  producible  is  29’5  per  cent.,  retrogression  must  occur 
at  the  ordinary  temperature,  as  has  already  been  shown  to  be  the  case 
at  higher  temperatures.  The  results  of  experiments  in  which  sul¬ 
phuric  acid  containing  water  was  used  indicated,  by  comparison  with 
the  results  of  other  determinations  carried  out  at  higher  temperatures, 
that  the  retrogression  under  these  conditions  was  only  commencing  at 
the  end  of  twenty-five  years  at  the  ordinary  temperature.  T,  A.  H. 

Preparation  of  Nitrous  and  Nitrio  Esters.  Louis  Bouveault 
and  Andre  It.  Wahl  {Compt,  rend.,  1903,  136,  1563 — 1564). — The 
nitric  esters  can  be  most  conveniently  prepared  from  real  nitric  acid 
(Franchimont)  and  the  alcohol.  The  alcohol  is  slowly  dropped  into 
3  parts  of  real  nitric  acid  cooled  to  between  0°  and  5°,  the  mixture  is 
poured  on  to  ice,  and  then  extracted  with  ether.  In  this  way,  the  follow¬ 
ing  nitrates  have  been  obtained,  iso  Amyl  nitrate  boils  at  147 — 148°. 
n -Octyl  nitrate  boils  at  110 — 112°  under  a  pressure  of  2  mm.,  and 
has  a  sp.  gr.  0'975  at  4°/0°.  n -Decyl  nitrate  is  a  colourless  liquid, 
which  boils  at  127 — 128°  under  11  mm.  pressure  and  has  a  sp.  gr. 
0'951  at  4°/0°.  Myristyl  nitrate  boils  with  slight  decomposition  at 
175 — 180°  under  12  mm.  pressure,  solidifies  when  cooled  to  0°,  and 
is  only  sparingly  soluble  in  alcohol. 

With  secondary  alcohols,  real  nitric  acid  only  exerts  an  oxidising 
action,  and  with  tertiary  alcohols  the  action  is  so  violent  that  a  non- 
distillable  product  is  formed. 

Nitrous  esters  can  be  easily  obtained  by  passing  a  current  of 
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nitrosyl  chloride  into  a  molecular  mixture  of  the  alcohol  and  pyridine, 
n -Octyl  nitrite  boils  at  174 — 175°.  n -Decyl  nitrite  boils  at  105 — 108° 
under  12  mm.  pressure,  sec  .-Octyl  nitrite  boils  at  65°  under  15  mm. 
pressure. 

The  nitrites  of  primary  alcohols  have  very  different  boiling  points 
from  the  alcohols,  for  secondary  alcohols  the  difference  is  less,  and  for 
tertiary  alcohols  it  is  insignificant.  Consequently  it  is  difficult  to  pre¬ 
pare  the  nitrites  of  tertiary  alcohols  in  a  pure  state,  although  they  are 
formed  easily.  Diethylpropylcarbinol  boils  at  160°,  whilst  its  nitrite 
boils  at  155°.  J.  McC. 

Atmospheric  Formic  Acid.  H.  Henriet  ( Compt .  rend.,  1903, 136, 
1465 — 1467.  Compare  Abstr.,  1902,  i,  714). — The  author  has  con¬ 
firmed  his  previous  observation  that  atmospheric  air  contains  a  neutral 
derivative  of  formic  acid  by  isolating  this  acid  from  the  liquid  produced 
by  condensing  steam  which  had  been  diffused  through  large  volumes  of 
air.  The  same  substance  appears  to  be  contained  in  the  gases  exhaled 
from  soil.  T.  A.  H. 

Solubility  of  Normal  and  Acid  Formates  ot  the  Alkalis. 
E.  Groschuff  ( Ber .,  1903,  36,  1783 — 1795). — The  formates  of  potass¬ 
ium,  sodium,  and  lithium  can  be  prepared  in  an  anhydrous  state,  the 
potassium  salt  melts  at  1 57°,  the  sodium  salt  at  253°,  and  the  lithium 
salt  decomposes  before  melting ;  the  potassium  and  sodium  salts  are 
strongly  hygroscopic. 

Lithium  formate  crystallises  with  1H20  below  94°.  Sodium  formate 
crystallises  with  2H20  between  25°  and  19°  and  with  3H20  below 
19°;  the  existence  of  a  monohydrate  and  tetrahydrate  could  not  be 
proved.  The  acid  salt,  HC02K,HC02H,  decomposes  at  95°,  and  the 
acid  sodium  salt,  HC02Na,HC02H,  at  66°,  yielding  formic  acid  and 
a  normal  salt.  T.  M.  L. 

Chlorine  Derivatives  of  Methylene  Chloroacetate  and  Di¬ 
acetate.  Marcel  Descude  (Compt.  rend.,  1903,  136,  1565 — 1566. 
Compare  this  vol.,  i,  232). — By  the  action  of  chloroacetyl  chloride 
on  the  polymerisation  product  of  formaldehyde  in  presence  of  zinc 
chloride,  a  mixture  is  obtained  from  which  chloromethyl  chloroacetate, 
CH2C1*C02’CH2C1,  has  been  isolated  by  distillation  in  a  vacuum.  It 
is  a  colourless  liquid  with  a  strong  odour,  boils  at  155 — 160°  under 
atmospheric  pressure  and  at  82 — 83°  under  22  mm.  pressure,  has  a 
sp.  gr.  1'420  at  18°,  and  is  easily  soluble  in  the  common  organic 
solvents ;  water  decomposes  it  slowly  into  hydrogen  chloride,  chloro- 
acetic  acid,  and  formaldehyde,  and  this  decomposition  is  instantaneous 
in  presence  of  alkali.  When  heated  with  alcohol  for  several  hours,  an 
analogous  decomposition  takes  place,  so  that  hydrogen  chloride,  ch loro- 
acetic  acid,  and  diethylformal  are  produced.  The  residue  of  the 
distillation  is  a  viscous  liquid  which  crystallises  after  some  time. 
It  consists  of  methylene  chloroacetate,  CH2(C02,CH2C1)2,  which  separates 
from  alcohol  in  white  plates  melting  at  52 — 53°. 

The  action  of  trichloroacetyl  chloride  on  formaldehyde  is  much 


ORGANIC  CHEMISTRY. 


601 


slower,  but  proceeds  in  the  same  way  ;  chloromethyl  trichloroacetcite, 
CCJ13*C02*CH2C1,  and  methylene  trichloroacetate,  CH2(C02*CC13)2, 
have  been  obtained.  The  former  boils  at  170°  and  the  latter  crystal¬ 
lises  from  light  petroleum  and  melts  at  76°.  J,  McC. 

New  Plumbic  Derivatives.  Preparation.  Thermochemical 
Study.  Albert  Colson  ( Compt .  rend .,  1903,  136,  1664 — 1666. 
Compare  this  vol.,  i,  396,  456). — Lead  acetate  and  propionate  dissolved 
in  acetic  or  propionic  acids  are  converted  into  plumbic  salts  by  the 
action  of  chlorine  ;  a  similar  action,  however,  does  not  take  place  so 
easily  with  the  butyrates.  When  chlorine  is  passed  into  a  solution  of 
lead  fsobutyrate  in  isobutyric  acid,  about  equal  quantities  of  lead 
chloride  and  tetrafsobutyrate  are  formed.  After  keeping  for  24  hours, 
the  liquid  is  filtered  and  on  evaporation  deposits  crystals  of  lead 
tetrai&obutyrate,  Pb(C4H702)4,  in  oetahedra  which  melt  at  109°.  The 
tetra-w-butyrate  cannot  be  formed  in  this  way,  but  if  lead  tetiu-acetate 
is  warmed  on  the  water-bath  under  diminished  pressure  with  excess  of 
w-butyric  acid,  acetic  acid  is  expelled  and  the  tetra-n-butyrate  is  formed, 
which  could  not,  however,  be  crystallised. 

Lead  tetrastearale,  Pb(ClsH3502)4,  can  be  produced  from  lead  tetra¬ 
acetate  and  stearic  acid.  It  is  obtained  as  a  white,  crystalline 
substance,  melts  at  102 — 103°,  and  is  rapidly  decomposed  by  alcohol  or 
dilute  solutions  of  alkalis,  but  only  slowly  by  water,  which  does  not 
moisten  it.  Lead  tetrapalmitate,  Pb(ClfiH„-,09).,  formed  in  the  same 
way,  melts  at  88-91°. 

The  heats  of  decomposition  of  the  tetra-acetate  and  tetra propionate  are : 
Pb(C2H302)4  (solid)  +  Aq.  =  Pb02,  «H20  +  4C2H402  (dissolved) 
-  2-75  Cal.  •  Pb(C3H502)4  (solid)  +  Aq.  =Pb02,  nU20  +  4C3H602 
(dissolved)  —  4 '9  Cal.  The  temperature  changes  which  follow  the 
dissolution  of  these  substances  in  water  indicate  that  physical  solution 
first  takes  place  with  lowering  of  temperature,  then  decomposition 
with  development  of  heat  takes  place. 

The  heat  of  solution  of  lead  tetra-acetate  in  acetic  acid  is  —  3’85 
Cal.  J.  McC. 

Acetylchromic  Acid.  Ame  Pictet  and  P.  Genequand  ( Ber .,  1903, 
36,  2215 — 2219). — Acetylchromic  acid,  OH'Cr02‘OAc  (compare  this 
vol.,  i,  456),  is  a  less  powerful  oxidising  agent  than  chromic  acid, 
dissolving  quietly  in  ethyl  or  methyl  alcohol,  oxidation  only 
commencing  after  a  time.  When  the  solid  acid  is  moistened  with 
alcohol  or  acetone,  ignition  does  not  occur.  A  cryoscopic  determina¬ 
tion  in  glacial  acetic  acid  solution  gave  the  molecular  weight  233, 
indicating  combination  with  a  further  molecule  of  acetic  acid.  This 
was  also  found  to  be  the  case  with  diacetylorthonitric  acid  (compare 
Abstr.,  1902,  i,  584).  Butyrochromic  acid,  0H,Cr02*C4H702,  is  very 
similar  in  properties.  Formic  and  valeric  acids  are  oxidised  so  readily 
by  chromic  acid  that  similar  compounds  could  not  be  prepared. 

C.  H.  D. 

Mixed  Anhydrides  of  Boric  Acid  and  Organic  Acids. 

Am£  Pictet  and  Antonine  Geleznoff  {Ber.,  1903,  36,  2219 — 2225). — 
Triacetic  boric  anhydride  crystallises  in  colourless  needles  meltiDg  at 
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121°  (compare  this  vol.,  i,  309)  and  dissolves  in  chloroform,  acetone, 
■ethyl  acetate,  or  glacial  acetic  acid,  but  not  in  ether,  light  petroleum, 
■or  carbon  tetrachloride.  Its  molecular  weight,  determined  cryoscopi- 
cally  in  glacial  acetic  acid  solution,  is  normal.  It  reacts  on  warming 
with  many  organic  acids,  acetic  acid  being  set  free  and  a  new  mixed 
anhydride  being  formed.  The  same  compounds  are  obtained  by  the 
action  of  acyl  chlorides  or  acid  anhydrides  on  boric  acid. 

Tri-trichloroacetic boric  anhydride,  (CC13*C02)3B, separates  from  acetone 
in  colourless  crystals  melting  at  165°;  tri-n-butyric  boric  anhydride, 
<08HrOs)BB,  is  a  liquid  with  the  sp,  gr.  T064  at  23°  ;  triisovaleric  boric 
•i anhydride ,  (C5H902)3B,  is  liquid,  sp,  gr.  T024  at  21  '5°  ;  tristearic  boric 
•■ anhydride ,  (C18H3500)3B,  forms  small,  white  crystals  melting  at  73°  ;  tri- 
succinic  boric  anhydride,  (C4II404)3B2,  melts  at  164°  ;  tribenzoic  boric 
■anhydride,  (Cf)H5-C02)3B,  crystallises  from  benzene  in  flattened  needles 
melting  at  145°;  trisalicylic  boric  anhydride,  (C7H503)3B,  forms  micro¬ 
scopic  needles  melting  at  258—259°,  insoluble  in  all  organic  solvents, 
■except  benzene,  and  triphthalic  boric  anhydride ,  (C8H404)3B2,  crystal¬ 
lises  from  acetone  or  chloroform  in  prismatic  needles  melting  at  165°. 

C.  H.  D. 

Propolis.  Maurits  Gresiioff  and  J.  Sack  ( Rec .  trav.  chim.,  1903, 
22,  139 — 142).— Propolis  is  a  wax  which  is  collected  by  bees  from  the 
resinous  shoots  of  several  trees,  and  has  a  dirty  greyish-brown  colour ; 
it  has  an  aromatic  odour,  melts  at  about  64°,  has  a  sp.  gr.  1*2,  and  is 
completely  soluble  in  boiling  95  per  cent,  alcohol.  On  cooling,  a  wax 
(12  per  cent.)  separates  which  consists  of  a  mixture  of  cerotic  acid 
and  an  ester  of  melissyl  alcohol ;  the  resinous  portion  soluble 
in  alcohol,  which  forms  84  per  cent,  of  the  original  product,  after 
suitable  purification  melts  at  66°,  has  the  composition  C26H2608,  and 
on  boiling  with  acetic  anhydride  gives  a  triacetate,  C26H2308(0Ac)3. 

W.  A.  D. 


Rare  Oils.  J.  J.  A.  Wijs  ( Zeit .  Nahr.-Gertussm.,  1903, 6,  492 — 496). 
— The  chemical  and  physical  constants  of  the  following  oils  are  given : 


Sp.  gr.  at 
2074o. 

Free  acid 
(as  oleic). 

Iodine 

number. 

Saponifica¬ 
tion  number. 

Echinops  oil  (2  samples)  ... 

0-9285— 0-9253 

Per  cent. 
4-38—7-31 

138-1—141-2 

189-2—190-0 

Perilla  oil  (Japanese)  . 

0-9306 

0-48 

206-1 

189-6 

Water-melon  seed  oil  . 

0-9160 

1-20 

118-0 

189-7 

Tea  seed  oil  (Japanese) . 

0-9110 

8-07 

88-9 

188-3 

Cress  seed  oil  (pressed) . 

0-9212 

0-56 

133-4 

186-4 
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The  fatty  acids  separated  from  these  oils  gave  the  following 
figures : 


Melting 

point. 

Acid 

number. 

Mean 

molecular 

weight 

Iodine 

number. 

Fattv  acids  from  echinops  oil ... 

11—12° 

192-3— 192-9 

292—291 

139-1—143-8 

,,  ,,  perilla  oil . 

-5 

197-7 

284 

210-6 

,,  ,,  water-melon 

seed  oil . 

34 

197'1 

284'1 

122-7 

,,  ,,  tea  seed  oil  .. 

10—11 

195-9 

286 

90-8 

,,  ,,  cress  seed  oil  . 

— 

193  0 

291 

137-7 

The  iodine  numbers  were  estimated  by  the  iodine  monochloride 
method.  None  of  the  oils  gave  colorations  with  Halphen’s  or 
Baudouin’s  reagents.  W.  P.  S. 


Nitric  Esters  of  Hydroxy-acids.  H.  Duval  {Bull.  Soc.  chirn ,, 
1903,  [iii],  29,  601 — 603). — Glycollic  acid  nitrate,  N02*0,CH2*C02H, 
prepared  by  solution  of  glycollic  acid  in  a  mixture  of  nitric  and 
sulphuric  acids  and  purification  of  the  crude  ester  by  extraction  with 
benzene  containing  ten  per  cent,  of  light  petroleum,  crystallises  in 
colourless,  deliquescent  prisms,  melts  at  54  5°,  and  is  soluble  in  water, 
alcohol,  ether,  or  benzene,  but  not  in  light  petroleum.  T.  A.  H. 

Compounds  of  Ethyl  Acetoacetate  and  Acetylacetone  with 
Metallic  Chlorides.  Arthur  Rosenheim.  Willy  Loewenstamm,  and 
Ludwig  Singer  ( Ber .,  1903,  36,  1833 — 1839.  Compare  W.  Dilthey). 
— When  silicon  tetrachloride  and  ethyl  acetoacetate,  both  in  ethereal 
solution,  are  mixed,  a  compound,  Si(CHAc*C02Et)3Cl,HCl,  is  obtained, 
which  crystallises  in  prisms  melting  and  decomposing  at  96 — 98°  and 
soluble  in  dry  chloroform. 

Titanium  tetrachloride  forms,  with  acetylacetone  in  ethereal  solution, 
deep  red  prisms  which  contain  a  molecule  of  ether, 
TiCl3-CH(C0Me)2,Et20. 

When  crystallised  from  other  solvents,  a  yellow,  crystalline,  hygro¬ 
scopic  substance  is  obtained.  Ethyl  acetoacetate  forms  a  similar  com¬ 
pound,  TiCl2ICAc*C02Et,Et20,  which  crystallises  from  ether  in  deep 
red  rhombs  or  from  other  solvents  as  a  yellow,  hygroscopic  compound. 
In  chloroform  solution,  the  first  product  of  the  interaction  with  acetyl¬ 
acetone  is  a  yellow  compound,  probably  C5H802,TiCl4,  which,  however, 
at  once  loses  hydrogen  chloride. 

Tin  tetrachloride  forms  a  similar,  very  unstable,  intermediate  com¬ 
pound,  which  at  once  loses  hydrogen  chloride  and  forms 

Sn(C5H702)2Cl2. 

Ethyl  acetoacetate  in  cold  ethereal  solution  gives  a  snow-white,  crystal¬ 
line  substance,  CGH10O3,SnCl4.  When  heated  in  chloroform  solution, 
hydrogen  chloride  is  evolved  and  a  compound,  2C6H10O3,3H3SnCl6, 
crystallising  in  white  plates  is  obtained, 
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Antimony  pentachloride  combines  with  acetylacetone  dissolved  in 
carbon  tetrachloride  to  form  slender,  yellow  needles  of  the  composition 
C5H802,SbCl5 ;  these  lose  hydrogen  chloride  when  exposed  to  the 
atmosphere.  In  chloroform  solution,  after  boiling  to  expel  all 
hydrogen  chloride,  a  stable  compound,  SbCl4*C5H702,  is  formed  ;  this 
crystallises  in  yellow  prisms  melting  at  127u.  Benzoylacetone  forms 
a  similar  molecular  compound,  C10H10O2,SbCl5,  crystallising  in  yellow 
needles.  Ethyl  acetoacetate  in  cold  ethereal  solution  forms  a  very 
unstable,  colourless,  additive  compound,  C6H10O3,HSbCl6.  In  chloro¬ 
form  solution,  yellow,  prismatic  crystals  are  obtained,  which  lose 
hydrogen  chloride  to  form  a  substance  having  the  complicated  com¬ 
position  Cf)H10O3,SbCl5,2HSbCl6. 

Platinum  tetrachloride  yields  an  additive  compound  with  acetyl¬ 
acetone,  PtCl2(C5H702)2,HCl,  which  crystallises  in  purple-red  needles, 
insoluble  in  most  solvents.  Boron  trichloride  gives  compounds 
externally  similar  to  those  of  silicon.  E.  E.  A. 

ti-isoPropyl-  and  a  Dimethyl-/3-hydroxy butyric  Acids.  Alfred 
Wogrinz  ( Monatsh .,  1903,  24,  245 — 250.  Compare  Abstr.,  1901,  i, 
254). — Reduction  of  ethyl  fsopropylacetoacetate  by  sodium  amalgam 
in  aqueous  alcoholic  solution  leads  to  the  formation  of  fi-hydroxy-a- 
isopropylbutyric  acid,  OH'CHMe'CHPrP’CC^H,  which  is  a  thick, 
colourless  syrup  and  boils  at  144 — 148°  under  12 — 15  mm.  and  at 
160 — 165°  under  30 — 35  mm.  pressure,  and  distils,  almost  without 
decomposition,  at  250°  under  the  ordinary  pressure.  This  acid  is 
identical  with  the  acid  obtained  on  oxidation  of  the  aldol  formed 
from  isovaleraldehyde  and  acetaldehyde.  The  aldol  has  the  consti¬ 
tutional  formula,  CHMe2-CH(CHO)-CHMe'OH.  (3-IIydroxy-a-di - 
methylbutyric  acid,  formed  by  reduction  of  ethyl  dimethylacetoacetate, 
is  a  thick,  clear  syrup,  boils  at  143 — 145°  under  15 — 16  mm.  and  at 
150°  under  22  mm.  pressure,  cannot  be  crystallised,  is  easily  soluble 
in  water,  alcohol,  or  ether,  and  partly  decomposes  with  formation  of 
acetaldehyde  when  boiled  in  a  reflux  apparatus.  This  acid  is  identical 
with  Lilienfeld  and  Tauss’  hydroxy-acid  (Abstr.,  1898,  i,  509). 
Braun’s  /3-hydroxyfsohexoic  acid  (/3-hydroxy-y-dimethylbutyric  acid) 
distils  unchanged  at  165 — 166°  under  35  mm.  and  at  173 — 175° 
under  43  mm.  pressure  (Abstr.,  1896,  i,  595).  G.  Y. 

Synthesis  of  aa-Dimethylglutaric  Acid.  Edmond  E.  Blaise 
(Conipt.  rend.,  1903,  136,  1463 — 1465.  Compare  Abstr.,  1902,  i,  530, 
this  vol.,  i,  315,  316,  and  400,  and  Perkin  and  Smith,  Trans.,  1903,  83, 
8). — aa-Dimethylglutaconic  acid  is  converted  by  hydriodic  acid  into 
ft-iodo-aa-dimethylglutaric  acid,  which  crystallises  from  ether  on  addi¬ 
tion  of  light  petroleum  and  melts  and  decomposes  at  168°.  It  is 
decomposed  by  ebullition  with  water  into  dimethylvinylacetic  acid, 
COgH-CMeg’CHICHg  (Perkin,  Trans.,  1902,  81,  256),  and  the  corre¬ 
sponding  lactone.  The  former  has  an  odour  like  that  of  hexoic  acid, 
boils  at  111 — 112°  under  22  mm.  pressure,  and  yields  an  anilide,  which 
crystallises  in  prismatic  needles  and  melts  at  106° ;  the  lactone,  also 
producible  by  the  action  of  sulphuric  acid  on  dimethylvinylacetic  acid, 
is  a  colourless  liquid  which  boils  at  202 — 203°, 
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aa-Dimethylglutaric  acid  was  obtained  by  reducing  iododimethyl- 
glutaric  acid  with  zinc  and  sulphuric  acid ;  it  melts  at  84°  (compare 
Perkin  and  Smith,  loc.  tit.).  T.  A.  H. 

Electrolytic  Reduction  of  Unsaturated  Acids.  Ch.  Marie 
{Compt.  rend.,  1903,  136,  1331 — 1332). — When  a  solution  of 

aconitic  acid,  to  which  half  the  quantity  of  sodium  hydroxide 
necessary  for  complete  neutralisation  has  been  added,  is  electrolytic- 
ally  reduced,  using  a  cathode  of  mercury  and  an  anode  of  platinum, 
and  an  apparatus  (described  in  the  original)  designed  to  prevent,  as 
far  as  possible,  oxidation  at  the  anode,  a  yield  of  60  per  cent,  of 
the  theoretical  quantity  of  tricarballylic  acid  can  be  obtained.  The 
acids  were  separated  by  conversion  into  their  copper  salts,  that  of 
aconitic  acid  being  soluble  in  dilute  acetic  acid. 

Cinnamic  acid  can  by  this  method  be  converted  quantitatively  into 
phenylpropionic  acid.  T.  A.  H. 

Action  of  Hydrogen  Sulphide  on  Methyl  Ethyl  Ketone. 
F.  Leteur  {Compt.  rend.,  1903,  136,  1459 — 1460). — When  methyl 
ethyl  ketone,  previously  saturated  with  hydrogen  chloride  at  -  28°  to 
-  30°,  is  treated  at  the  same  temperature  with  dry  hydrogen  sulphide 
(compare  Fromm  and  Baumann,  Abstr.,  1889,  152),  there  is  formed 
the  compound  (C4H8S)3,  which  is  a  polymeride  of  butanethione.  This, 
when  freed  from  an  associated  impurity  of  repulsive  odour,  is  a  limpid, 
amber-coloured  oil  of  slight  alliaceous  odour  ;  it  decomposes  when 
heated  under  atmospheric  pressure,  but  boils  at  238°  under  175  mm. 
pressure,  does  not  solidify  at  -  25°,  is  soluble  in  organic  liquids  but 
insoluble  in  water,  and  inflames  on  addition  of  nitric  acid. 

T.  A.  H. 

Oxidation  by  means  of  Ozone.  Carl  D.  Harries  ( Ber .,  1903, 
36,  1933 — 1936). — A  yellow  oil,  probably  a  peroxide, 

C  Me2<Q>CH  Ac, 

is  formed  when  ozone  is  passed  into  well  cooled  mesityl  oxide. 
When  removed  from  the  freezing  mixture,  it  decomposes  with 
explosive  violence.  When  the  oxide  is  treated  with  ozone  in  the 
presence  of  water,  the  products  are  acetone  and  methylglyoxal, 
presumably  obtained  by  the  decomposition  of  the  peroxide. 

Methylheptecone,  under  similar  treatment,  yields  acetone  and 
pentanolal  (lsevulinaldehyde)  (Abstr.,  1898,  i,  232).  Allylacetone 
also  yields  pentanonal.  Unsaturated  aldehydes  behave  in  a  similar 
manner,  for  example:  acralacetal,  CH2ICH,CH(OEt)2,  yields  the 
half  acetal  of  glyoxal,  CHO*CH(OEt)2,  distilling  at  80 — 90°  under 
atmospheric  pressure.  Maleicacid  yields  glyoxylic  acid.  Methyl fumarate 
yields  a  small  amount  of  methyl  glyoxylate,  th q  phenylhydrazone  of  which 
melts  at  139°.  Cinnamic  acid  yields  benzaldehyde  and  glyoxylic  acid. 
Methyl  alcohol  yields  formaldehyde  and  glycerol  yields  glyceraldebyde. 

J.  J.  S. 
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Acetyltrim  ethylene.  Carl  D.  Harries  ( Ber .,  1903,  36, 

1795 — 1797). — Controversial,  in  reply  to  Scheda  (this  vol.,  i,  509). 

T.  M.  L. 

Reactions  of  Pinacolin  and  Pinacone.  Georges  Denig1:s 
{Bull.  Soc.  chim .,  1903,  [iii],  29,  597 — 601). — The  author  has  shown 
that  ketones  containing  the  acetyl  group  and  therefore  having  the 
carbonyl  attached  to  a  hydrocarbon  residue  form  additive  compounds 
with  mercuric  sulphate  (Abstr.,  1899,  ii,  256)  and  give  Legal’s 
colour  reaction  (Abstr.,  1897,  ii,  467).  In  conformity  with  this 
observation,  pinacolin  gives  a  yellow,  crystalline,  additive  compound 
with  mercuric  sulphate,  a  carmine-red  coloration  with  Legal’s  test 
{loc.  cit.),  furnishes  iodoform  with  iodine  and  alkali  hydroxides, 
and  bromoform  with  sodium  hypobromite.  Pinacone,  on  the 
contrary,  does  not  give  these  reactions,  although  under  certain 
conditions  it  is  oxidised  by  sodium  hypobromite  to  tribromoaeetone 
with  the  ultimate  formation  of  bromoform.  The  conditions  under 
which  these  reactions  may  be  applied  to  the  detection  of  pinacolin 
are  described  in  the  original.  T.  A.  H. 

Zinc  Compound  of  Dextrose.  Anton  von  Grabowski  (D.Il.-P. 
139954). — A  zinc  compound  of  dextrose,  Zn(0H)2-C6H1206,  may  be 
prepared  by  addition  of  a  solution  of  a  zinc  salt  to  dextrose-syrup  and 
neutralisation  with  alkali.  The  compound  dissolves  in  water  to  a 
clear  solution,  and  so  differs  from  Chapman’s  compound, 

2Zn0,C6H1206,3H20, 

which  is  decomposed  by  water  (Trans.,  1889,  55,  576).  C.  H.  D. 

Stachyose.  Charles  Tanret  ( Compt .  rend.,  1 903, 136, 1569 — 1571. 
Compare  von  Planta  and  Schulze,  Abstr.,  1890,  1088;  1891,  1446  ; 
1902,  i,  594;  Tanret,  Abstr.,  1902,  i,  661). — When  stachyose  is 
hydrolysed  with  3  per  cent  sulphuric  acid,  it  gives  4  raols.  of  monoses 
namely,  2  mols.  of  galactose,  1  mol.  of  dextrose,  and  1  mol.  of  Isevulose  ; 
when  hydrolysed  by  acetic  acid,  it  gives  1  mol.  of  Isevulose  and  1  mol.  of 
a  triose,  and  on  hydrolysing  riffs  triose  with  sulphuric  acid  2  mols.  of 
galactose  and  1  mol.  of  dextrose  are  obtained.  These  facts  show  that 
stachyose  is  a  tetrose. 

Comparison  of  the  chemical  and  physical  properties  of  stachyose 
and  manneotetrose  (Tanret,  loc.  cit.)  prove  that  they  are  identical. 

J.  McC. 

Ammonium  Magnesium  Arsenates.  Methylammonium 
and  Trimethylammonium  Magnesium  Arsenates.  M.  Brisac 
{Bull.  Soc.  chim.,  1903,  [iii],  29,  591 — 592). — The  addition  of  methyl- 
amine,  in  excess,  to  a  solution  of  sodium  hydrogenarsenateindilute  hydro¬ 
chloric  acid,  followed  by  a  solution  of  magnesium  sulphate,  results  in 
the  precipitation  of  magnesium  methylammonium  arsenate, 

JSTHgMe*  Mg  As04,  8  H20, 
as  a  white,  crystalline  powder. 

Magnesium  trimethylammonium  arsenate,  NHMe3*MgAs04,6H20, 
prepared  in  similar  manner,  closely  resembles  the  foregoing  salt  nr 
•appearacce.  T.  A.  H. 


ORGANIC  CHEMISTRY. 


607 


Methylammonium  and  Trimethylammonium  Magnesium 
Phosphates.  Ch.  Porcber  and  M.  Brisac  ( Bull .  Soc.  Chim.,  1903, 
[iii],  29,  587 — 591). — Methylammonium  magnesium  phosphate  (with 
6H20)  and  trimethylammonium  magnesium  phosphate  (with  4H20)  are 
prepared  by  mixing  the  hydrochlorides  of  the  amines  with  a  slight 
excess  of  10 — 15  per  cent,  solutions  of  disodium  phosphate.  On  adding 
a  solution  of  magnesium  sulphate,  a  slight  crystalline  precipitate  is 
formed.  This  is  dissolved  by  two  or  three  drops  of  hydrochloric  acid. 
The  free  base  is  then  added  drop  by  drop  until  the  solution  is  strongly 
alkaline.  Another  method  is  to  gradually  add  magnesium  sulphate  to 
a  strongly  alkaline  mixture  of  the  hydrochloride  of  the  base  and 
sodium  phosphate.  N.  H.  J.  M. 


Formaldehyde  Derivatives  of  Urethanes.  Max  Conrad  and 
Karl  Hock  ( Ber .,  1903,  36,  2206—2208). — Methylenediur  ethane, 
CH2(NH*C02Et)2,  prepared  by  condensing  urethane  (2  mols.)  with 
formaldehyde  (1  mol.)  in  presence  of  hydrochloric  acid,  crystallises 
from  alcohol  or  benzene,  melts  at  131°,  is  tasteless,  and  sparingly 
soluble  in  water,  readily  so  in  alcohol  or  ether.  The  corresponding 
compound  from  methylurethane  melts  at  125°,  but  was  not  further 
investigated. 

Anhydroformaldehydeurethane  has  been  obtained  in  small  quantity 
by  Bischoff  and  Beinfeld  (this  vol.,  i,  233).  It  may  be  prepared  from 
urethane  (1  mol.),  formaldehyde  (1  mol.),  and  hydrochloric  acid.  The 
temperature  rises  to  70 — 80°,  and  the  reaction  is  completed  by  heating 
in  a  reflux  apparatus.  The  viscous  oil  so  obtained  is  extracted  with 
ether,  dehydrated  by  heating,  and  caused  to  crystallise  by  beating  with 
acetic  anhydride.  The  product  crystallises  from  alcohol,  melts  at  102°, 
dissolves  readily  in  cold  benzene,  and  is  intensely  bitter.  A  molecular 
weight  determination  by  Beckmann’s  method  shows  the  molecule  to  be 


doubled,  and  a  ring  is  probably  present,  C02Et,N’<CQg2^>K,C02Et. 

Both  compounds  are  non-poisonous,  but  exhibit  no  specific  physiological 
action.  C.  H.  D. 


Separation  of  Glycine  and  its  Homologues  from  Inorganic 
Compounds.  Earbwerke  vorm.  Meister,  Lucius,  &  Bruning 
(D.R.-P.  141976). — In  the  preparation  of  glycine,  the  product  is  ob¬ 
tained  mixed  with  inorganic  salts,  from  which  it  is  separated  by  the 
troublesome  method  of  conversion  into  the  copper  salt.  This  may  be 
avoided  by  extracting  the  mass  with  glycerol  at  100 — 150°  and  re¬ 
moving  the  glycerol  by  distillation  in  a  vacuum  or  with  steam,  or  by 
precipitating  the  glycine  from  the  glycerol  solution  with  ethyl  or 
methyl  alcohol.  Eor  many  purposes,  such  as  the  preparation  of 
phenylglycine-o-carboxylic  acid,  the  solution  in  glycerol  may  be  em¬ 
ployed  directly.  C.  H.  D. 

Synthesis  of  some  Dipeptide  Derivatives.  Emil  Fischer  and 
Erich  Otto  {Ber.,  1903,  36,  2106' — 2116.  Compare  this  vol.,  i,  465). 
■ — The  methods  used  to  synthesise  polypeptides  are  also  applicable  to 
the  carbethoxy-derivatives  of  the  simple  amino-acids. 
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Carbethoxyglycine  ester,  C02Et*NH*CII2*C02Et,  produced  by  the 
combination  of  glycine  ester  and  ethyl  chlorocarbonate  in  presence  of 
alkali,  is  a  colourless  oil  boiling  at  135°  under  16  mm.  pressure,  or  at 
126°  under  12  mm.,  and  crystallises  in  monoclinic  prisms  melting  at 
27 — 28°  (corr.),  which  are  easily  soluble  in  organic  solvents  and  in  about 
10  parts  of  water.  Alkali  hydroxides  hydrolyse  this  to  carbethoxy¬ 
glycine ,  which  crystallises  in  prisms  melting  at  75°  (corr.),  reacts  and 
tastes  acid,  and  gives  characteristic  precipitates  with  metallic  salts.  It 
is  obtained  directly  from  glycine  ester  when  more  alkali  is  used,  with 
a  yield  of  78  per  cent. 

Carbethoxyglycinamicle,  C02Et*NH,CH2*C0,ISIII2,  prepared  by  the 
action  of  liquid  ammonia  on  the  ester,  crystallises  in  thin  plates  which 
sinter  at  95°  and  melt  at  101 — 103*5°  (corr.). 

Carbethoxyglycine  chloride ,  prepared  by  the  action  of  thionyl  chloride 
on  carbethoxyglycine,  cannot  be  distilled  without  decomposition,  and 
does  not  crystallise  ;  water  or  alcohol  reconvert  it  into  the  glycine  or 
glycine  ester.  It  combines  easily  with  glycine  ester  to  form  carb- 
ethoxyglycylglycine  ester  and  with  glycylglycine  ester  to  form  carb- 
ethoxydiglycylglycine  ester,  a  yield  of  90  per  cent,  being  obtained  in 
the  latter  case.  This  method  of  preparation  is  thus  to  be  preferred  to 
that  previously  described.  Similarly,  the  chloride  combines  with 
alanine  ester  to  form  carbethoxyglycylalanine  ester, 

C02Et-NH-CH2-C0*NH-CHMe*C02Et, 
which  forms  star-shaped  aggregates  of  small  needles,  sinters  at  62°,  and 
melts  at  65 *5— 66*5°  (corr.). 

Liquid  ammonia  converts  it  into  carbethoxyglycylalanineamide ,  melt¬ 
ing  at  136  5 — 137*5°  (corr.)  and  showing  a  marked  red  violet  biuret 
reaction. 

Carbethoxyglycylalanine,  formed  from  the  ester  by  hydrolysis  with 
normal  sodium  hydroxide,  crystallises  in  long  needles  melting  at 
187*5—188*5°  (corr.). 

Chloroacetylcdanine  ester,  CH2Cl*C0*NH*CHMe*C02Eb,  prepared  by 
the  direct  combination  of  chloroacetyl  chloride  and  alanine  ester  in  cold 
ethereal  solution,  crystallises  in  long  needles  or  plates  with  pyramidal 
faces  melting  at  48*5 — 49*5°  (corr.).  It  is  soluble  in  about  15  parts  of 
water,  easily  so  in  most  organic  solvents  except  light  petroleum,  and  loses 
chlorine  on  boiling  with  alkali,  forming  glycine-alanine-anhydride  or 

methyldiketopiperazin  e,  bh<co5ih2>mh-  Thi8  crystallises  in 

needles,  becomes  brown  at  236°,  and  melts  and  decomposes  at  244 — 245° 
(corr.). 

Chloroacetylglycylglycine  ester,  similarly  formed  by  the  combination 
of  chloroacetyl  chloride  and  glycylglycine  ester  in  chloroform  solution, 
crystallises  in  needles  melting  at  153 — 154°  (corr.),  and,  on  hydrolysis, 
yields  chloroacetylglycylglycine  crystallising  from  water  in  prisms  melt¬ 
ing  at  178 — 180°  (corr.).  This,  on  heating  with  aqueous  ammonia, 
yields  a  crystalline  compound  free  from  chlorine,  which  is  in  all  prob¬ 
ability  a  tripeptide,  diglycylglycine,  HH2*[CH2,C0*NH]2,CH2'C02II. 

Acetylalanine ,  CHa*CO*lSriI,CHMe,C02H,  prepared  by  the  action  of 
acetic  anhydride  on  alanine  (Abstr.,  1901,  i,  192),  crystallises  from 
acetone  in  rhombic  plates  melting  at  137°. 
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Acetylglycylglycine,  prepared  by  hydrolysing  glycylglycine  ester  with 
normal  alkali  (Absir.,  1902,  i,  350),  melts  at  187 — 189°  (corr.). 

E.  F.  A. 


Action  of  Potassium  Selenocyanate  on  Compounds  of 
Chloroacetic  Acid.  Heinrich  Frerichs  {Arch.  Pharm .,  1903,  241, 
177 — 222.  For  analogous  thio-derivatives,  compare  Abstr.,  1900,  i, 
478  ;  1902,  i,  763). — Potassium  selenocyanate  was  prepared  by 
Muthmann  and  Schroder’s  method  (Abstr.,  1900,  i,  479)  and  used  in 
the  form  of  a  10  per  cent,  alcoholic  solution.  The  solution,  as 
obtained  directly,  was  found  to  contain  a  little  potassium  carbonate, 
which  influenced  the  yields  unfavourably ;  better  yields  were  obtained 
when  a  few  drops  of  hydrochloric  acid  were  added  to  the  alcoholic 
solution  before  using  it.  This  solution  was  heated  with  various 
compounds  of  the  type  CKO'NH^COCHgCI,  namely,  chloroacetyl- 
carbamide,  chloroacetylmethylcarbamide,  chloroacetylphenylcarbamide, 
and  ethyl  chloroacetylearbamate  [R  =  NH2,  NHMe,  NHPh,  and  OEt 
respectively],  and  with  chloroacetamide,  NHyCOCHgCl,  and  a-bromo- 
propionylcarbamide,  NH^CO'NH’CO'CHMeBr.  It  is  doubtful 
whether  the  product  has  the  constitution  CRO,NH’CO,CH2,SeCN 
or  CRO*NH*CO‘CH2*NCSe,  for  whilst,  on  the  one  hand,  aqueous 
sodium  hydroxide  causes  the  formation  of  sodium  cyanide,  on  the  other, 
heating,  either  alone  or  with  water,  aniline,  or  toluidine,  gives  rise  as  a 
rule  to  a  diselenoglyeolyl  compound  of  the  type  Se2(CH2"C(>NH*CRO)2. 
The  numbers  given  below  are  melting  points,  decomposition  often 
occurring  along  with  the  melting. 

Selenoacetocyanocarbamide,  E  =  NH2,  178 — 179°,  yields  diseleno- 
glycolylcarbaviide,  221°,  when  boiled  with  water,  and  bydantoin, 
NH*CO 

CO<  i  ,  along  with  ammonium  selenocyanate  and  a  little  of 
JN  xi*  Uil2 

the  diseleno-derivative  when  boiled  with  10  per  cent,  ammonia  (seleno- 
cyanoacetocarbamide  will  also  exchange  its  SeON  group  for  S02Ph 
and  NCS  when  heated  in  alcoholic  solution  with  sodium  benzene- 
sulphinate  and  potassium  thiocyanate  respectively  ;  in  the  latter  case, 
an  immediate  transformation  of  the  product  into  thiohydantoin 
occurs).  Selenocyanoacetomethylcarbamide ,  E  =  NHMe,  148 — 149°, 
yields  diselenoglycolylmethylcarbamide,  183 — 184°,  when  heated  with 
water  or  aniline.  Selenocyanoacetophenylcarbamide ,  R  =  NHPh, 
147 — 148°,  yields  diphenylcarbamide  and  selenohydantoin, 

190°,  when  boiled  with  water,  in  this  respect  resembling  the  thio- 
rather  than  the  seleno-compounds.  Ethyl  selenocyanoacetocarbamate, 
R,  =  OEt,  could  only  be  obtained  as  an  oil,  and  would  not  form  a 
hydantoin  derivative.  Selenocyanoacetamide,  NH2*CO,CH2*SeCN, 
123 — 124°,  would  not  form  a  diseleno-derivative.  a-Selenocyano- 
propionylcarbamide,  NH^CO’NH’CO'CHMe'SeCN,  136°,  yields 

NH*CO 

a -methylselenohydantoin,  NH1C<^, qjjM  ’  w^en  boiled  with 

ammonia. 

YOL.  LXXXIY.  i, 
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The  reaction  of  potassium  selenocyanate  with  many  substances  of 
the  type  NHR*C(>CH2C1  was  investigated.  The  product, 
NHR-CO-CH2-SeCN, 

when  heated  with  strong  hydrochloric  acid,  and  sometimes  glacial 
acetic  acid  as  well,  yielded  a  diselenoglycollo-derivative, 
Se2(CH2-CO-NHR)2. 

Some  carbamidoselenoglycollo-derivative,  NHR'CO'CHvSe’CO’NHg, 
was  probably  formed  at  the  same  time ;  it  was  seldom  possible  to 
isolate  it,  however,  but  on  acidifying  the  solution  a  smell  of  cyanic 
acid  was  apparent,  and  on  adding  ammoniacal  copper  sulphate  solution 
a  precipitate  of  (NHR’CO*CH2*Se)2Cu2  was  obtained. 

Selenocyanoacetanilide ,  R  =  Ph,  129°;  distlenoglycolloanilide,  158°; 
carbamidoselenoylycolloaailide  (impure),  118 — 1 1 9°  ;  cuproselenoglycollo- 
anilide.  Selenocyanoacetotoluidides,  it  =  C6H4Me :  o,  126°;  m,  136°; 
p,  160°;  diseleaoglycollotoluidides :  o,  174 — 175°;  m,  158°;  p,  174°. 
Selenocyanoaceto-xylidides,  R  =  CfiH3Me2:  m  (asymm,),  148°;  p, 
144 — -146° ;  diselenoglycollo-xylidides  :  m,  (asymm.),  184°  ;  p,  180 — 181°. 
Selenocyanoacetockloroanilides ,  R  =  C,.H4C1:  m,  117 — 118°;  p,  178°; 
diselenoglycollo-m-chloroanilide,  183°.  Selenocyanoacetobromoanilides , 
R  =  C6H4Br:  m,  105°;  p,  188°;  diselenoglycollo-m-bromoanilide,  198°, 
Selenocyanoacetoanisidides,  R  =  CQH4*OMe  :  o,  110°;  p,  131°;  diseleno- 
glycollaniside ;  o,  124°;  p,  172°. 

Some  compounds  were  prepared  in  which  the  NIIR  group  is  replaced 
by  NPhR  :  Selenocyanoacetomethylanilide ,  R  =  M e,  78°;  diselenoglycollo- 
methylanilide,  94 — 95°;  carbamidoselenoglycollornethylanilide,  123°; 
cuproselenoglycolloimthylanilide.  Selenocyanoacetobenzylanilide,  R  = 
CH2Ph,  70°;  diselenoglycollobenzylanilide ,  81°  ;  carbamidoselenoglycollo- 
benzylanilide,  140 — 141°;  cuproselenoglycollobenzylanilide.  Seleno- 
cyanoacetodiphenylamide,  R  =  Ph,  103°  j  diselenoglycollodiphenylamide, 
123— -124°. 

Chloroacetobromoanilides,  C6H4Br*NH*CO*CH2Cl,  were  obtained  by 
mixing  chloroaeetylchloride  with  bromoaniline  in  benzene  solution  : 
m,  114° ;  p,  179°.  In  a  similar  manner,  chloroacetobenzylanilide, 
CH2Ph-NPh*CO-CH2Cl, 

80 — 81°,  and  chloroacetodiphenylamide,  NPh2’CO‘CH2Cl,  118°,  were 
prepared  from  benzvlaniline  and  diphenylamine  respectively. 

0.  P.  B. 

Behaviour  of  Tertiary  Nitrogen  Derivatives  with  a  Negative 
Grouping  towards  Cyanogen  Bromide.  Julius  von  Beaun  ( Ber ., 
1903,  36,  2286 — 2290). — When  cyanogen  bromide  acts  on  tertiary 
bases,  an  unstable  derivative  of  quinquevalent  nitrogen  is  probably 
formed  as  an  intermediate  product,  thus:  NR3Br'CN  =  NR2*CN  + 
BrR  (von  Braun,  Abstr.,  1900,  i,  430).  The  author  has  now  in¬ 
vestigated  the  action  of  cyanogen  bromide  on  tertiary  nitrogen 
derivatives,  where  one  of  the  valencies  of  the  latter  is  saturated  by  a 
negative  grouping  and  the  two  other  valencies  by  positive  groupings. 

Compounds  with  the  groupings  —COR,  -COH,  -S02Ph  (acid  amides, 
benzenesulphonamides),  and  -C02R  (urethanes)  do  not  interact 
with  cyanogen  bi'omide  either  in  the  cold  or  when  heated.  Compounds 
with  the  groupings  -NO  (nitroso-compounds),  -CN  (cyanoamides), 
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-CSSR  (dithiourethanes),  compounds  of  the  type  of  the  dithioamine, 
R.2N-S-S-NR2,  chloroamines,  R2NC1,  and  derivatives  of  hydroxyl- 
amine  interact  with  cyanogen  bromide  with  more  or  less  ease. 
Nitrosoamines,  cyanoamides  and  dithiourethanes  are  not  attacked  in  the 
cold,  but  resinify  slightly  on  being  heated.  Nitrogen  derivatives,  on 
the  other  hand,  containing  chlorine  or  hydroxyl  groups,  are  very 
readily  attacked. 

Dipropylformamide,  prepared  by  distillation  of  dipropylamine- 
hydrochloride  with  sodium  formate,  is  a  colourless,  inodorous  liquid 
which  boils  at  202 — 204°. 

Diethylpropionamide,  prepared  from  diethylamine  and  propionyl- 
chloride,  boils  at  191°.  Diethylursthane,  prepared  from  diethylamine 
and  ethyl  chlorocarbonate,  boils  at  167°. 

Dipropylurethane,  prepared  from  dipropylamine  and  ethyl  chloro¬ 
carbonate,  boils  at  97°  under  20  mm.  pressure.  Dibenzylurethctne  is  a 
viscid  oil  boiling  at  216°  under  28  mm.  pressure.  These  com¬ 
pounds  were  all  recovered  unchanged  after  having  been  heated  with 
cyanogen  bromide  in  a  closed  vessel  at  100°. 

Dithiodiethylamine ,  S2(NEt2)2,  is  acted  on  by  cyanogen  bromide  at 
the  ordinary  temperature,  and  diethylamine  hydrobromide  was  detected 
in  the  product.  Diphenyl-  and  dipiperidyl-chloroamines  are  also 
readily  attacked  by  cyanogen  bromide.  Dipropylhydroxylamine  is 
acted  on  by  cyanogen  bromide  with  development  of  a  considerable 
amount  of  heat,  whilst  dibenzylhydroxylamine  melts  to  an  amorphous 
mass  with  abundant  evolution  of  benzaldehyde.  When  the  action  of 
dibenzylhydroxylamine  on  cyanogen  bromide  was  conducted  in  ethereal 
solution,  benzylamine  hydrobromide  and  a  substance  melting  at  115° 
and  having  the  constitution  C20H20O2N4  were  isolated.  A.  McK. 

A  New  Starting  Material  (Calcium  Cyanamide)  for  the 
Preparation  of  Alkali  Cyanides.  Georg  Erlavein  ( Zeit .  anyew. 
Chem.,  1903,  16,  533 — 536). — The  author  shortly  reviews  the  methods 
which  have  been  used  for  the  production  of  cyanides  from  atmospheric 
nitrogen.  A  considerable  advantage  was  gained  by  using  calcium 
carbide  in  place  of  barium  carbide  in  the  preparation.  The  method 
now  used  consists  in  heating  calcium  carbide  in  nitrogen.  The 
nitrogen  does  not  unite  directly  with  the  carbide  to  produce  cyanide, 
but  there  is  a  separation  of  carbon,  and  calcium  cyanamide  is  formed  : 
CaC2  +  N2  =  CaON2  +  C.  Calcium  cyanamide  is  also  formed  when 
calcium  oxide  and  carbon  are  heated  in  a  resistance  furnace  in  nitrogen  : 
CaO  +  2C  +  N2  =  CaCN2  +  CO.  When  treated  with  water,  it  decom¬ 
poses  into  calcium  hydroxide  and  dicyanodiamide  :  2CaCN2  +  4H20  = 
2Ca(OH)2  +  (CN*NH2)2.  This  can  be  isolated  in  a  well-crystallised 
form  resembling  ammonium  chloride.  It  is  then  fused  with  sodium 
carbonate  and  carbon,  when  the  principal  reaction  which  takes  place 
is  expressed  by  the  equation  2C2N2(NH2)2  -f  2Na2C03  +  4C  =  4NaCN  + 
2NH3  +  H2  +  6CO  +  N2  ;  but  other  reactions  also  take  place,  and  some 
volatile  products  are  obtained  such  as  melamine.  The  cyanide  formed 
is  a  pure  white,  crystalline  product,  and  requires  no  purification.  The 
ammonia  is  absorbed  in  sulphuric  acid. 

A  product  containing  30  per  cent,  of  sodium  cyanide  is  formed  when 

x  x  2 
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calcium  cyanamide  is  fused  with  sodium  chloiide,  and  as  this  is  cheaply 
produced  it  may  have  great  technical  value  in  gold  extraction. 

Dicyanodiamide  may  prove  useful  in  the  synthesis  of  carbamide 
derivatives.  J-  McC. 

Compounds  of  Hydroferrocyanic  Acid  with  Organic  Sub¬ 
stances.  Paul  Chretien  and  Joseph  Guinchant  ( Gompt .  rend.,  1903, 
136,  1673 — 1675). — Hydroferrocyanic  acid  absorbs  ether  vapour  to 
an  extent  which  varies  with  the  temperature.  The  dry  acid  was 
placed  along  with  ether  under  a  bell-jar  and  the  increase  in  weight 
was  determined.  After  exposure  for  15  to  20  hours,  the  maximum 
quantity  of  ether  had  been  absorbed  ;  one  molecule  of  acid  absorbing  at 
0°,  2-71,  at  8°,  2-61,  at  16°,  2*45,  and  at  22°,  2-35  molecules  of  ether. 
The  ether  is  only  absorbed  provided  that  moisture  is  present.  The 
dissociation  pressure  of  the  mixture  has  been  determined,  and  from 
the  results  it  is  deduced  that  a  definite  compound  of  1  molecule  of 
hydroferrocyanic  acid  and  2  molecules  of  ether  is  formed  (compare 
Etard  and  Bemond,  Abstr.,  1885,  233;  Browning,  Trans.,  1900,  77, 
1233;  Baeyer  and  Yilliger,  Abstr.,  1902,  i,  356),  and  the  compound 
can  absorb  0'71  molecule  of  ether  at  0°  to  give  a  solid  solution. 

When  perfectly  dry,  the  compound  is  very  stable,  but  in  moist  air  it 
loses  ether. 

Hydroferrocyanic  acid  can  absorb  in  the  same  way  the  vapour  of 
acetone,  ethylene  oxide,  epichlorohydrin,  and  allyl  alcohol.  The  com¬ 
pound  with  allyl  alcohol  forms  good  crystals  containing  4  molecules  of 
the  alcohol  to  1  of  acid.  J.  MoC. 

Potassium  Vanadiocyanide.  Emil  Petersen  (Ber.,  1903,  36, 
1911). — Potassium  vanadiocyanide,  K4V(CN)6,3HaO,  obtained  by  re¬ 
ducing  a  solution  of  vanadium  trihydroxide  in  acetic  acid  with 
potassium  amalgam,  adding  potassium  cyanide,  and  precipitating  with 
alcohol,  forms  brownish-yellow,  apparently  tetragonal  prisms  and  is 
very  susceptible  to  oxidation.  W,  A.  D, 

Preparation  of  the  Nitriles  of  Hydroxy-acids  from  Ketones, 
Hans  Bucherer  (D.R.-P.  141509),— Hydroxy-acid  nitriles  are  con¬ 
veniently  prepared  by  treating  the  sodium  hydrogen  sulphite  compounds 
of  ketones  with  potassium  cyanide  (compare  Abstr.,  1902,  i,  533), 
The  patent  describes  the  preparation  of  a-hydroxytsobutyronitrile, 
OH’CMe^CN,  from  acetone,  of  ethyl  fi*cyanohydroxybulyrale, 
0H-CMe(CN)-CH2-C02Et, 

from  ethyl  acetoacetate,  and  of  a  mixture  of  nitriles  from  the  so-called 
“  acetone  oil.”  C.  H.  D. 

Action  of  Carbamide  and  Thiocarbamide  on  Chromium 
Chloride  Dihydrate.  Paul  Pfeiffer  (Ber.,  1903,  36,  1926—1929). 
— Sell’s  hexacarbamidochromic  salts  (compare  Werner  and  Kalkmann, 
Abstr.,  1902,  i,  687),  may  readily  be  obtained  by  the  direct  action  of 
carbamide  on  hydrated  chroraic  salts.  When  an  aqueous  solution 
containing  carbamide  and  the  greyish-blue  or  green  hydrated  chromic 
chloride  is  evaporated  to  a  sm  all  volume  on  the  water-bath,  crystals  of 
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carbamide  and  of  Sell’s  chloride  separate.  The  salt  is  not  formed, 
however,  if  the  solution  is  left  to  evaporate  spontaneously  at  the 
ordinary  temperature. 

A  compound,  Cr(SCN2H4)3CI3,  is  formed  when  a  solution  contain¬ 
ing  thiocarbamide  and  the  green  chromic  chloride  is  evaporated,  and 
may  be  freed  from  admixed  thiocarbamide  by  treatment  with  50  per 
cent,  alcohol.  It  forms  glistening,  brownish-black,  compact  crystals 
and  is  insoluble  in  the  usual  organic  solvents.  It  slowly  dissolves  in 
water,  but  undergoes  decomposition,  yielding  a  green  solution. 

J.  J.  S. 


Two  Hydrocarbons  Isomeric  with  Campholene  and  Cam- 
phene,  Louis  Bouveault  and  Georges  Blanc  ( Gompt .  rend.,  1903, 
136,  1460 — 1463). — Dihydro  P-campholenetrimethylammonium  iodide, 
C8H15*CH2‘NMe3I,  obtained  by  methylation  of  /3-aminodihydrocam- 
pholene,  is  crystalline  and  melts  and  decomposes  at  270°;  the  corre¬ 
sponding  hydroxide  is  indistinctly  crystalline  and  soluble  in  water ; 
the  platinichloride  forms  sparingly  soluble,  orange  needles. 


CHMe*C*CH 

1  :1  \2-Trimethyl-3-methylenecyc\opentane,  CMe2<^n  _ •  T  2, 

produced  by  distilling  the  foregoing  ammonium  hydroxide,  is  a  mobile 
liquid  which  boils  at  138 — 140°  and  rapidly  resinifies  on  exposure  to 
air ;  on  oxidation  with  permanganate,  it  is  converted  into  2:3:  3-tri- 
methylcyc/opentanone  (Abstr.,  1900,  i,  202).  There  also  results  from 
the  distillation  of  dihydro-/Lcampholenetrimethylammonium  hydroxide 
a  base  C8H15’OH2*NMe2 ;  this  is  a  mobile  liquid  with  a  fish-like  odour; 
it  boils  at  191 — 192°  and  furnishes  a  platinichloride ,  which  crystallises 
in  orange-red  needles  and  melts  and  decomposes  at  162 — 163°. 

1:1:  h-Trimethyl-2-ethyleneA  :  5-cyclo pentene, 

ch-ch.ch<^£§^ 

similarly  obtained  from  a-camphylamine  by  conversion  of  this  into 
the  quaternary  ammonium  iodide  (prisms,  melting  and  decomposing  at 
285°)  and  distillation  of  the  corresponding  hydroxide,  is  a  mobile 
liquid  with  a  camphene-like  odour  and  boils  at  157 — 158°.  The  base, 
C8H13,CH2,CH2,NMe2,  produced  together  with  the  foregoing  hydro¬ 
carbon,  boils  at  215°,  has  a  fish-like  odour,  and  yields  a  platinichloride 
which  crystallises  in  orange-yellow  needles.  T.  A.  H. 


Hydrocarbons  of  the  c«/c/oHexadiene  Series.  Carl  D.  Harries 
and  Wilhelm  Antoni  ( Annalen ,  1903,  328,  88 — 120). — A  number  of 
new  dihydrobenzenes  have  been  prepared  by  distilling  the  phosphates 
of  the  amines  or  diamines  of  the  cycZohexanes  (compare  Abstr  ,  1901, 
i,  194  ;  and  1902,  i,  361).  The  method  is  limited  by  the  difficulty  of 
preparing  the  amines ;  further,  it  is  often  uncertain  whether  a  given 
hydrocarbon  is  homogeneous  or  a  mixture  of  two  isomerides.  The 
determination  of  the  position  of  the  double  linkings  has  often  been 
rendered  impossible  by  the  difficulty  of  preparing  sufficient  material, 
and  by  the  fact  that  oxidation  with  permanganate  often  entirely  breaks 
up  the  compound. 


614 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


A1:3 -Dihydrolenzene  (A1 :3-cycZohexadiene),  prepared  by  distilling  the 
phosphate  of  1  :  3-diaminocf/cZohexane,  which  is  obtained  by  reducing 
dihydroresorcinoldioxime  with  sodium  and  alcohol,  is  a  colourless 
liquid,  becoming  viscous  on  keeping,  boils  at  81 '5°  (corr.),  and  has  a 
sp.  gr.  0‘8503  at  19°/19°  and  0-849  at  19°/4°  ;  it  gives  a  red  coloration 
with  alcoholic  sulphuric  acid  and  forms  a  tetrabromide  (m.  p.  184°) 
with  bromine,  but  hydrogen  bromide  is  at  the  same  time  evolved. 
When  oxidised  with  permanganate,  oxalic  and  succinic  acids  are  pro¬ 
duced. 

A 1''i-Dihydrobenzene  (A1:4-C2/cfchexadiene),  prepared  from  the  phos¬ 
phate  of  1  :  4-diaminoc?/<A>hexane,  which  is  obtained  from  ^-diketohexa- 
methylene,  is  a  colourless  liquid  boiling  at  81-5°  and  has  a  sp.  gr. 
0‘8357  at  25°/25°  and  0-8333  at  25°/4°,  and  nD  =1-46806  at  26°;  it 
gives  with  alcohol  and  sulphuric  acid  a  bluish-red,  and  with  acetic 
anhydride  and  sulphuric  acid  a  magenta,  coloration  ;  an  oily  tetra¬ 
bromide  was  obtained,  from  which  crystals  melting  at  184°,  separated 
on  keeping  ;  on  oxidation,  it  yielded  a  little  succinic  and  malonic  acids. 

1  : 1- Dimethyl-/!2  :5-cyclohexadiene  is  prepared  from  the  dioxime  of 
dimethyldihydroresorcinol,  which,  on  reduction  with  sodium  and 
alcohol,  yields  3  :  5-diamino- 1  :  1-dimethylq/cZohexane, 


CMe<CH2-°H(NH2)>CH 

a  clear,  viscous  liquid  boiling  at  103 — 105°  under  9 — 10  mm.  pressure  ; 
from  the  crystalline  acid  phosphate  of  this  base,  the  hydrocarbon  is 
obtained  on  distillation  j  it  is  a  clear  oil  of  characteristic  odour,  boiling 
at  135—137°,  and  has  a  sp.  gr.  0-8433  at  18°/18°  and  0-8421  at  18°/4°, 
and  ?iD  =1-47691  at  18°;  with  concentrated  sulphuric  acid,  it  gives  a 
deep  red,  and  with  alcohol  and  sulphuric  acid  an  orange,  coloration  ;  on 
treatment  successively  with  fuming  nitric  acid  and  nitric  and  sulph¬ 
uric  acids,  trinitro-?n-xylene  was  formed  in  small  quantity.  On  oxida¬ 
tion  with  permanganate,  but  not  with  dilute  nitric  acid,  small  quantities 
of  oxalic  and  succinic  acids  were  isolated,  but  no  dimethylmalonic 
acid  was  found.  As  it  was  expected  that  the  1  : 1-dimethyl-A2 :i-cyclo- 
hexadiene,  prepared  by  Crossley  (Trans.,  1902,  81,  821)  also  from 
dimethyldihydroresorcinol,  would  closely  resemble  the  A‘2 : 5-isomeride, 
it  was  also  prepared,  but  Crossley’s  observations  were  confirmed  ;  it 
boils  at  110- — 111°,  has  a  sp,  gr.  0-814  at  18°/18°,  and  n D  =  T4563  at 
18°  3  with  alcoholic  sulphuric  acid,  it  gives  an  intense  dark  red  colora¬ 
tion  with  an  indigo  tint,  and  when  treated  with  fuming  nitric  acid  a 
small  quantity  of  trinitro-m-xylene.  It  is  suggested  that  this  material 
is  not  homogeneous,  but  a  mixture  of  di-  and  tetra-hydro-compounds. 

Dihydro-m-xylene  (1  :  3 -dimethyl- A*  :G-cy clohexadiene  1)  (Harries  and 
Atkinson,  Abstr.,  1902,  i,  361),  boils  at  128 — 130°  (corr.),  has  a  sp.  gr. 
0-8203  at  18°/18°,  and  wD  =  1-4636  at  18°  j  with  sulphuric  acid,  it  gives 
an  orange,  with  sulphuric  acid  and  alcohol  a  yellow,  and  with  sulphuric 
acid  and  acetic  anhydride  a  red,  coloration.  By  the  action  of  fuming 
nitric  acid,  trinitro-m-xylene  is  obtained,  but  not  in  such  good  yield  as 
from  the  dihydro-m-xylene  prepared  from  methylheptenone  (Wallach). 

Cantharene  (dihydro-o-xylene),  prepared  from  calcium  eantharate 
(Piccard,  2?er.,  1878,  11,  2122)  and  boiling  at  130 — 140°,  is  shown  by 
a  determination  of  the  refractive  index  (%,  =  1*49118)  to  be  a  mixture 
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of  dihydro-o-xylene  and  o- xylene  ;  it  gives  an  orange  coloration  both 
with  sulphuric  acid  and  with  sulphuric  acid  and  alcohol,  but  with 
acetic  anhydride  and  sulphuric  acid  a  reddish-brown  coloration. 

,  CMe'CHyCHPr^  CMeiCH-CHPr  . 

Dihydro-m-cymene,  qH — CH ;  «  6lI=CH-CHs  >  18  ^ 

pared  from  l-methyl-3-?sopropylhexenone,  which  is  first  converted  into 
the  oxamino-oxime  by  means  of  hydroxylamine,  and  then  reduced, 
whereby  1  :  3-diamino-m-menthane  is  formed  ;  the  latter  is  a  colourless 
liquid  boiling  at  115 — 117°  under  13  mm.  pressure  and  yields  the 
cymene  when  the  phosphate  is  distilled  ;  the  hydrocarbon  boils  at 
172 — 174°  (corr.)  and  has  a  sp.  gr.  0  8423  at  18*5°/18*5°  and  0  8411  at 
18-5°/4°,  and  «D  =  1*47936  at  18*5°.  With  sulphuric  acid,  it  gives  a 
red,  with  sulphuric  acid  and  alcohol  an  orange,  and  with  acetic  anhydr¬ 
ide  and  sulphuric  acid  a  bluish-violet,  coloration.  When  oxidised  by 
permanganate  in  aqueous  solution,  oxalic  and  succinic  acids  are  formed, 
but  in  acetone  solution  a  1  :  4-diketone  is  produced ;  the  hydrocarbon 
is  not  attacked  by  the  chromic  acid  mixture.  K.  J.  P.  O. 

A  New  Synthesis  of  Hydrocarbons.  Alfred  Werner  and 
F.  Zilkens  ( Ber .,  1903,  36,2116 — 2118). — Phenyl  magnesium  bromide 
in  elhereal  solution  reacts  very  readily  with  methyl  sulphate  at 
the  ordinary  temperature,  32  per  cent,  being  converted  into  toluene, 
whilst  a  small  quantity  of  diphenyl  is  also  formed.  Better  results  are 
obtained  from  the  interaction  of  p-tolylmagnesium  bromide  and  methyl 
sulphate  when  75  per  cent,  is  converted  into  £>-xylene.  It  is  essential 
that  the  ether  is  highly  purified.  E.  F.  A. 

Transformation  of  Diphenyliodonium  Iodide  and  Chloride 
and  its  Velocity.  Ernst  H.  Buchner  ( Proc .  K.Akad.  Wetensch.  Am¬ 
sterdam,  1903,5,  646  —  650). — The  transformation  of  diphenyliodonium 
iodide  into  iodobenzene  (Ph2I*I  =  2PhI)  is  an  irreversible  reaction. 
The  change  takes  place  under  the  influence  of  light  at  temperatures 
considerably  below  the  melting  point.  In  the  dark  at  90°,  one  per 
cent,  is  changed  in  three  hours,  but  the  rate  is  very  greatly  influenced 
by  the  presence  of  small  quantities  of  impurity.  The  chloride  is  more 
stable  than  the  iodide. 

The  velocity  of  decomposition  of  the  chloride  in  aqueous  solution  at 
98 — 99°  was  determined.  The  results  calculated  by  the  van’t  Hoff 
formula  show  that  the  reaction  is  a  biinolecular  one.  The  addition  of 
hydrochloric  acid  greatly  retards  the  decomposition,  whereas  the  ad¬ 
dition  of  diphenyliodonium  hydroxide  greatly  increases  it.  It  is 
probable  that  the  reaction  does  not  take  place  between  the  ions  but 
between  two  molecules.  A  trace  of  iodine  retards  the  transformation. 

J.  McC. 

Electrolytic  Reduction  of  ^-Nitrotoluene  Dissolved  in 
Hydrochloric  Acid  in  Presence  of  Formaldehyde.  Emil  Goecke 
( Zeit .  Elektrochem.,  1903,  9,  470 — 473). — The  author  has  reinvesti¬ 
gated  the  base  obtained  by  Lob  (Abstr  ,  1899,  i,  123)  by  the  electrolytic 
reduction  of  ^-nitrotoluene  in  presence  of  formaldehyde  and  has  com- 
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pared  it  with  the  substances  obtained  by  Troeger  (Abstr.,  1888,  286)  by 
the  action  of  nascent  formaldehyde  on  ^>-toluidine  and  by  Eberhardt 
and  Welter  (Abstr.,  1894,  i,  451)  and  Eibner  (Abstr.,  1899,  i,  41)  by 
the  action  of  formaldehyde  on  an  alcoholic  solution  of  ;>toluidine. 
The  three  products  are  identical,  and  when  pure  melt  at  136°.  Analyses 
show  the  substance  to  have  the  formula  (C8H9lSnn,  but  attempts  to 
determine  the  value  of  n  by  the  boiling  point  method,  using  ether  as 
solvent,  were  unsucsessful.  The  author  considers,  however,  that  n  —  3 
is  the  most  probable  value  and  that  the  substance  is  to  be  regarded  as 
a  derivative  of  trimethylenetriamine.  T.  E. 

Nitration  of  the  Low  Boiling  Fractions  of  Galician  Petrol¬ 
eum.  Romain  Zaloziecki  ( Bull .  Acad.  Sci.  Cracow ,  1903,  4, 
228 — 229.  Compare  Abstr.,  1902,  i,  197). — Petroleum  from  Kryg 
was  fractionated  and  the  portion  boiling  at  40 — 101°  was  further  sub¬ 
divided  into  three  fractions  boiling  at  40 — 65°,  65 — 85°,  and  85 — 101° 
respectively,  each  of  which  was  then  nitrated  and  the  products 
separated  by  fractional  crystallisation  from  alcohol  and  benzene. 
From  the  fraction  boiling  at  40 — 65°,  m-dinitrobenzene,  trinitroiso- 
hexane,  and  a  mixture  of  m-dinitrobenzene  and  dinitrotoluene  were 
obtained ;  the  fraction  boiling  at  65 — 85°  yielded  2  :  4-dinitrotoluene, 
along  with  much  m-dinitrobenzene  and  a  dinitro-compound  melting  at 
66 — 67°,  whilst  the  third  fraction  yielded  mainly  2  : 4-dinitrotoluene, 
together  with  2 : 5-dinitrotoluene  and  a  dinitroxylene  melting  at 
39 — 40°.  From  a  fraction  melting  at  29‘5 — 31 ‘5°,  1  :  2-dimethyl-3  :  4- 
dinitrobenzene  was  isolated.  A.  McK. 

Nitroaminohydroxytoluene-w-sulphonic  Acid.  Kalle  &  Co. 
(D.R.-P.  141783). — o-Chlorobenzyl  chloride  reacts  with  sulphites  to 
form  o-chlorobenzylsulphonic  acid  [o-chlorotoluene-w-sulpbonic  acid], 
the  sodium  salt  of  which  crystallises  from  alcohol  in  leaflets.  It 
reacts  with  2  mols.  of  nitric  acid  to  form  chlorodinitrotoluene-w-sid- 
phonic  acid,  the  calcium  salt  of  which  crystallises  from  water  or  alcohol 
in  colourless  needles.  On  heating  the  acid  with  ammonia  at  135 — 140°, 
the  chlorine  atom  and  one  nitro-group,  probably  that  occupying  the 
o-position  to  the  chlorine  atom,  are  replaced  by  the  amino-group.  The 
resulting  nitroaminohydroxytoluene-w-sulphonic  acid  is  difficult  to 
prepare  in  a  pure  state,  but  forms  crystalline  yellow  salts  and  a 
readily  soluble  diazonium  compound.  C.  H.  D. 

Reduction  of  w-Nitrostyrolene  ( /3-N  itrosty  r  en  e) .  Louis 
Bouveault  and  Andre  Wahl  {Bull.  Soc.  c/tim..,1903,  [iii],  29,  519 — 521. 
Compare  Priebs,  Abstr.,  1884,  313,  and  this  vol.,  i,  596), — When  /3-nitro- 
styrene,  dissolved  in  ether,  is  reduced  by  zinc  and  acetic  acid,  phenyl- 
acetaldoxime  is  formed.  The  reduction  may  also  be  brought  about 
by  aluminium  amalgam,  but  the  yield  of  the  oxime  obtained  is  less. 

T.  A.  H. 

Preparation  and  Reduction  of  Homologues  of  Nitrostyro- 
lene  (/3-N itrosty rene).  Louis  Bouveault  aud  Andre  Wahl 
{Bull.  Soc.  chim.,  1903,  [iii],  29,  521 — 528.  Compare  Abstr,,  1902,  i, 
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682  ;  Thiele,  Abstr.,  1899,  i,  584;  Thiele  and  Haeckel,  this  vol.,  i, 

1  60,  and  preceding  abstract). — Most  of  this  work  has  already  been 
published  ( loc .  cit.).  When  piperonylidenenitromethane  is  reduced 
there  is  formed  in  addition  to  homopiperonylaldoxime  a  small  quan¬ 
tity  of  a  substance  which  separates  from  boiling  acetic  acid  in  crystal¬ 
line  grains  and  melts  at  155°.  /3-0-Dinitrostyrene,  when  reduced,  is 
converted  into  an  unstable  oil.  T.  A.  H. 

Homologues  of  Propenyl-  and  Butenyl-benzene.  Franz 
Kunokell  (Ber.,  1903,  36,  2235 — 2237.  Compare  this  vol.,  i,  331). 

■ — jo-Methylallylbenzene,  prepared  by  the  action  of  sodium  on 
l-methyl-4-a-chloro-/?-bromoallylbenzene,  boils  at  83  —  85°  under 
10  mm.  pressure  and  has  the  sp.  gr.  0  9057  at  13°  (compare  Klages, 
Abstr.,  1902,  i,  612).  1  :  3- Dimethyl-i- allylbenzene,  prepared  from 
1  : 3-dimethyl-4-a-chloro-/?-bromoallylbenzene,  boils  at  85 — -88°  under 
10  mm.  pressure  and  has  the  sp.  gr.  0’903  at  13°;  its  dibromide  boils 
at  151 — 153°  under  9  mm.  pressure.  1  :  2- Dimethyl-^- allylbenzene  boils 
at  165 — 168°  under  16  mm.  pressure  and  has  the  sp.  gr.  0*9151  at 
18°.  p -Ethylallylbenzene  boils  at  105 — 107°  under  17  mm.  pressure 
and  has  the  sp.  gr.  09072  at  18°.  p-iso Fropylallylbenzene  boils  at 
121 — 125°  under  19  mm.  pressure  and  has  the  sp.  gr.  0’9308  at  22°. 
l-MetJtyl-i-i&opropyl -3  allylbenzene  boils  at  128 — 131°  under  32  mm. 
pressure  and  has  the  sp.  gr.  0'8899  at  18°.  1- Methyl- i-a-butenylbenz- 

ene  boils  at  210 — 212°  and  has  the  sp.  gr.  0  8893  at  20°.  1  :3 -Di- 

methyl-i-a-butenylbenzene  boils  at  109 — 1110  under  16  mm.  pressure 
and  has  the  sp.  gr.  0-8967  at  18°.  A.  McK. 

The  Friedel  and  Crafts’  Reaction.  III.  Jacob  Boeseken  (Rec. 
trav.  chim.,  1903,  22,  301 — 314.  Compare  Abstr.,  1900,  i,  349,  and 
1901,  i,  474). —  Chloroform  dissolves  small  quantities  of  aluminium 
chloride,  and  on  evaporating  the  solution  a  hygroscopic,  gummy  mass 
is  obtained,  which  approximates  in  composition  to  the  compound 
CHClg,AlCI3,  and  is  decomposed  by  benzene,  giving  diphenylmethane 
and  triphenylmethane.  When  chloroform  (45  grams)  is  gradually 
added  to  an  excess  of  benzene  containing  aluminium  chloride,  a 
mixture  of  diphenylmethane  (6  grams),  triphenylmethane  (11 ’6  grams), 
and  triphenylchloromethane,  CPh3Cl(24‘l  grams)  is  formed.  That  the 
last  two  substances  are  not  produced  by  a  preliminary  decomposition 
of  the  chloroform,  according  to  the  equation  2CHC13  =  CC14  +  CH2CJ2, 
is  shown  by  the  fact  that  pure  chloroform  can  be  distilled  from 
aluminium  chloride  without  undergoing  change.  It  is  more  probable 
that  the  action  of  the  chloroform  takes  place  in  the  stages :  I. 
CHC13,A1C13  +  CfiH6  — *  CHPhCl2,  AlClg  ;  II.  CHPhCl2,  A1C13  +  C6H6 
—  CHPh2Cl,AlCl3;  HI.  CHPh2Cl,AlCI3  +  C0H6  — >  CHPh3,  and  that 
the  diphenylchloromethane  decomposes  thus  :  2CHPh2Cl — ►  CH2Ph2  + 
CPh2Cl2,  giving  diphenylmethane  and  dichlorodiphenylmethane,  the 
latter  interacting  with  benzene  to  form  triphenylchloromethane. 
That  this  explanation  is  correct  appears  probable  from  the  fact  that 
diphenylchloromethane  (25  grams)  combines  with  benzene,  giving 
triphenylchloromethane  (107  grams)  and  diphenylmethane  (7'8  grams) 
as  principal  products,  with  only  a  trace  (10-7  grams)  of  triphenyl- 
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methane ;  but  attempts  to  decompose  diphenylehloromethane  by 
aluminium  chloride  according  to  the  equation  2CHPh2Cl  =  CH2Ph2  + 
CPh2Cl2  give  only  resinous  products. 

When  benzylidene  dichloride  {30  grams)  is  condensed  with  benzene 
in  presence  of  aluminium  chloride,  triphenylchloromethane  (11*0 
grams),  triplienylmethane  (6T  grams)  and  diphenylmethane  (3  0 
grams)  are  formed  ;  the  proportions  of  the  products  are  nearly  the 
same  as  are  obtained  with  chloroform,  and  it  appears  probable  that  the 
direct  decomposition  2CHPhCl2  =  CH2PhCl  +  CPhCl3  does  not  occur. 

W.  A.  D. 

Action  of  Zinc  on  Triphenylchloromethane.  II.  James  P. 
Norris  (Amer.  Cham.  J.}  1903,  29,  609 — 616.  Compare  Norris  and 
Culver,  this  vol.,  i,  333;  Gomberg,  this  vol.,  i,  472). — Controversial. 

A.  McK. 

[Attempts  to  Prepare  Aniline  and  Carbamide  Magnesium 
Phosphates.]  Ch.  Porcher  and  M.  Brisac  (Bull.  Soc.  chim.,  1903, 
[iii],  29,  593 — 594). — All  attempts  to  prepare  aniline  and  carbamide 
magnesium  phosphates  failed.  N.  H.  J.  M. 

Preparation  of  Aromatic  Nitroamines  from  Phthalimides. 
Rudolf  Lesser  (D.R.-P.  141893). — In  the  nitration  of  aromatic 
amines,  the  group  employed  to  protect  the  amino-group  (acetyl,  benzoyl, 
&c.)  is  either  completely  lost  in  the  subsequent  hydrolysis,  or,  as  in 
the  case  of  benzylideneaniline,  recovered  as  benzaldehyde  with  con¬ 
siderable  loss.  This  is  avoided  by  the  employment  of  phthalimides. 
Thus  phthalanil  yields  jo-nitrophthalanil  on  nitration,  which,  when 
heated  with  aniline  at  170 — 180°  under  pressure,  forms  p  nitroaniline, 
the  phthalanil  being  recovered  for  repeated  use.  Similarly,  diuitro- 
phthalanihand  aniline  yield  2  :  4-dinitroaniline  ;  p-tolylphthalimide  and 
p toluidine  form  2-nitro-4-toluidine,  and  phthalyl-o-iminobenzoic  acid 
and  aniline  yield  phthalanil  and  a  mixture  of  5-  and  4-nitro-2-amino- 
benzoic  acids.  The  nitrated  phthalimides  may  also  be  heated  with 
bases  other  than  those  employed  in  the  preparation  of  the  original 
condensation  product.  C.  H.  D. 

Thiouram  Sulphides  and  the  Action  of  Cyanides  on  Disul¬ 
phides.  Julius  von  Braun  and  F.  Stechele  (Ber.,  1903,  36, 
2275 — 2285). — When  disubstituted  dithiocarbamates  are  acted  on  in 
alcoholic  solution  by  cyanogen  bromide  or  iodide  (1  mol.),  tetia-alkyl- 
thiouram  disulphides  are  formed.  When  the  cyanogen  haloid  is  taken 
in  the  proportion  of  ^  mol.,  intensely  yellow  substances  of  the  com¬ 
position  S3C2(NR2)2  are  produced,  which  can  be  synthesised  by  the 
action  of  dithiocarbamates  on  thioearbamine  chlorides,  thus  : 

NR2’CS*SH,HNR2  +  C1*CS*NR2  =  S(CS-NR2)2  +  HNR2,HC1. 

The  colourless  thiouram  disulphides  are  converted  by  potassium  cyanide 
into  the  coloured  monothiouram  sulphides,  thus:  S2(CS*NR2)2  + 
KCN  =  S(CSNR2)2  +  KCNS.  When  dimethyl-  or  diethyl-thiouram 
disulphide  is  gently  warmed  with  potassium  cyanide,  phenylthio- 
carbimide  and  hydrogen  sulphide  are  evolved,  whilst  thiocyanic 
acid  can  be  detected  in  the  solution.  Tetramethyllhiouram 
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disulphide,  when  gently  warmed  with  an  aqueous  alcoholic 
solution  of  potassium  cyanide,  gives  an  almost  theoretical 
yield  of  the  tetramethylthiouram  monosulphide,  S(CS’NMe2)2,  which 
may  likewise  be  prepared  by  the  action  of  cyanogen  bromide  or  iodide 
on  dimethylamine  dimethyldithiocarbamate;  it  melts  at  104°,  whilst 
tetramethylthiouram  disulphide  melts  at  146°.  The  same  mono¬ 
sulphide  is  also  formed  by  interaction  of  dimethylthiocarbamine 
chloride  and  dimethylamine  dimethyldithiocarbamate.  It  is  very  stable 
towards  acids  and  is  more  easily  attacked  by  alkalis  with  formation  of 
dimethylamine.  It  is  ±eadily  attacked  by  primary  amines;  with 
benzylamine,  for  example,  a  vigorous  evolution  of  hydrogen  sulphide 
takes  place,  dibenzylthiocarbamide  (m.  p.  146°)  being  formed. 

Dipiperidylthiouram  monosulphide,  S(CS‘C5NH]0)2,  prepared  by 
boiling  dipiperidylthiouram  disulphide  with  potassium  cyanide,  melts 
at  120°. 

Diphenyldimethylthiourcim  monosulphide,  S(CS*NMePh)2,  melts  at 
150 — 151°,  whilst  the  corresponding  diethyl  compound  melts  at  115°. 
The  former,  on  being  boiled  with  aniline,  forms  diphenylthiocarbamide, 
melting  at  151°. 

Dimethylamine  dimethyldithiocarbamate  and  phenylethylthio- 
carbamine  chloride  give  the  as -phenyldimethylethylthiouram  sulphide, 
NMe2-CS-S-CS‘NEtPh,  melting  at  95°. 

When  phenylmethyl-  or  phenylethyl-thiocarbamine  chloride  acts  on 
methylamine  methyldithiocarbamate  and  the  product  is  treated  with 
water,  yellow,  viscid  oils  are  formed,  which,  under  the  influence  of 
iodine  and  alcoholic  potash,  yield  phenylthiocarbimide  and  phenyl¬ 
methyl-  or  phenylethyl-thiouram  disulphide,  melting  respectively  at 
150°  and  186°.  From  phenylmethyKsothiouram  disulphide,  isothio- 
uram  disulphide,  melting  at  84 — 85°,  was  isolated.  A.  McK. 

Thiouram  Disulphides  and  isoThiouram  Disulphides.  II. 
Julius  von  Braun  ( Ber .,  1903,  36,  2259 — 2274.  Compare  Abstr., 
1902,  i,  271). — isoThiouram  disulphides  very  readily  decompose  into 
thiocarbimides  and  disulphides,  thus:  S2[C(INR)SR ']2  =  2SCINR  + 
S2R'2.  This  is  the  first  example  of  the  decomposition  of  a  complicated 
disulphide  compound  which  takes  place  without  separation  of  sulphur. 
The  salt  of  an  alkylated  thiouram  disulphide  behaves  towards  halogen 
compounds  like  a  metallic  sulphide  such  as  sodium  disulphide. 

The  preparation  of  aliphatic  and  hydroaromatic  -isothiouram 
disulphides  is  difficult.  [With  K.  Bumpf.]  Aromatic  rsothiouram  disul¬ 
phides,  on  the  other  hand,  are  easily  prepared  from  dithiourethanes, 
sodium  ethoxide,  and  iodine,  aromatic  thiocarbimides  and  disulphides 
being  simultaneously  formed.  Aromatic  7sothiouram  disulphides  do  not 
form  salts  with  acids,  nor  do  they  unite  with  alkyl  haloids.  Strong 
Sulphuric  acid  causes  evolution  of  mercaptan  from  them,  and  reducing 
agents  convert  them  into  dithiourethanes. 

l$-Diphenyl-§-dimethyl\&othiouram  disulphide,  S2[C(!NPh)*SMe]2, 
forms  snow-white  crystals  melting  at  123°.  When  heated  at  100 — 130°, 
no  separation  of  sulphur  takes  place,  but  phenylthiocarbimide  and 
methyl  disulphide  are  formed.  When  reduced  by  hydrogen  sulphide, 
phenylmethyldithiourethane  melting  at  93‘5=  is  formed. 
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N- DiphenylS-diallylisothiouram  disulphide  melts  at  74 — 75°  and  is 
more  readily  decomposable  than  the  methyl  compound,  complete  de¬ 
composition  taking  place  at  90 — 95°.  The  thiocarbimide  and  allyl 
disulphide  produced  were  identifie  . 

N- Diphenyl-S-dibenzylisothiouram  disulphide  melts  at  121°  and  de¬ 
composes  at  105°  to  give  benzyl  disulphide  (m.  p.  70°). 

In  the  preparation  of  aliphatic  isothiouram  disulphides,  thio- 
carbimides  and  alkyl  disulphides  were,  as  a  rule,  formed  in  much  larger 
quantities  when  dithiourethanes  were  used  as  the  source  instead  of 
thiouram  disulphides.  The  formation  of  aliphatic  isothiouram  disul¬ 
phides  (loc.  cit.)  is  accompanied  by  that  of  the  corresponding  thiocarb- 
imides  and  alkyl  disulphides.  Dnsopropylthiouram  disulphide  and 
methyl  iodide  or  dimethylthiouram  disulphide  and  isopropyl  iodide  give 
a  small  yield  of  isodisulphides. 

By  the  action  of  methylene  iodide  on  sodium  dimethylthiouram 


disulphide,  the  isodisulphide,  ^  cj'NM6)  is 

formed  (mixed,  however,  with  a  trace  of  an  impurity,  probably  methylene 
disulphide) ;  this  compound,  in  contradistinction  to  the  aliphatic  iso - 


thiouram  disulphides,  is  remarkably  stable,  not  being  attacked  by 
acids  or  alkalis,  o- and/j-Xylylene  bromides  yield,  with  dialkylthiouram 
disulphides,  the  corresponding  nitrogen-free  disulphides. 

Disulphides  of  acids  are  prepared  by  condensing  thiouram  disul¬ 
phides  with  acid  chlorides.  Benzoyl  chloride  and  dimethyl-  or  diethyl- 
thiouram  disulphide  give  benzoyl  disulphide,  which  melts  at  133°. 

Cinnamoyl  disulphide,  prepared  in  analogous  manner,  melts  at  139°, 
and,  like  benzoyl  disulphide,  when  heated  above  its  melting  point, 


assumes  a  red  colour. 


Tetraphenylcarbamine  disulphide,  S2(CO’NPh2)2,  prepared  by  the 
action  of  diphenylcarbamine  chloride  on  dimethylthiouram  disulphide, 
forms  white  crystals  melting  at  195 — 196°.  By  the  action  of  dibenzyl- 
and  dipropylcarbamine  chlorides  respectively  on  thiouram  disulphides, 
oils  were  formed  instead  of  the  customary  solids.  Thiocarbamine 
chlorides  act  on  dialkylated  thiouram  disulphides  to  form  tetra- 
alkylated  thiouram  disulphides.  The  disulphides,  S2(CS’NMePh)2 
and  S2(CS*NEtPh)2,  when  crystallised  from  alcohol  melt  at  198°  and 
170°  respectively.  A.  McK. 


Cyclic  Ketones  from  Chloroform  and  Phenols.  III.  Kabl 
Auwers  and  G.  Keil  ( Ber .,  1903,  36,  1861 — 1877.  Compare  Abstr., 
1902,  i,  218;  this  vol.,  i,  100). — \-Hydroxy-\  :  dimethyl -A:- dichloro- 

melhyldihydrobenzene,  OH,CMe<C.QglQ^^>CMe'CHCl2,  obtained  by 

the  action  of  methyl  iodide  and  magnesium  on  the  dichloro-ketone, 

CO\QjjiQjj^>CMe*CHCl2,  prepared  from  jtj-cresol  and  chloroform, 

crystallises  from  light  petroleum  in  concentrically  grouped  aggregates 
of  slender  needles,  melts  at  96°,  and  is  shown  to  be  an  alcohol  by  the 
cryoscopic  values  obtained  with  its  solution  in  benzene.  It  is  unstable 
at  the  ordinary  temperature,  its  melting  point  falling  10°  in  a  day, 
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whilst  after  several  days  the  crystals  have  changed  to  a  thick,  brown 
oil.  All  attempts  to  prepare  alkyl  or  acidyl  derivatives  were  fruitless, 
and  even  phenylcarbimide  failed  to  give  a  phenylurethane.  In  all  cases, 
a  product,  C9H10C12,  is  formed  by  the  loss  of  1H20  from  the  original 
substance,  which  boils  at  IIS'S — 116  8°underl2,5  mm., at  1202 — 122-7° 
under  18  mm.,  and  at  236 — 238°  under  the  ordinary  pressure;  it  has 
a  sp.  gr.  1-1709  at  17°/17°,  wD  1'53804  at  17°,  and  a  mol.  refraction 
showing  tn  presence  of  three  double  linkings.  Apparently  this  sub¬ 
stance  is  a  (D-dichloro-Tp-methylethylbenzene,  CHC12*06H4*CH2*CH3  or 
C0H4Me*CH2*CHCI2,  but  attempts  to  convert  it  into  a  corresponding 
aldehyde  or  ketone  by  heating  with  boiling  aqueous  baryta  orsilveracetate 
leave  it  unchanged;  water  at  170 — 180°,  however,  converts  it  into  a 
hydrocarbon ,  C18H1(i,  which  crystallises  from  light  petroleum  in  nacreous 
leaflets,  melts  at  140 — 141°,  and  is  formed  by  loss  of  4HC1  from  2  mols. 
of  the  chloride.  By  sodium,  in  boiling  absolute  alcoholic  solution,  it  is 
reduced  to  yi-methylethylbenzene,  which  boils  at  161*6 — 162-5°  under 
76  mm.  pressure,  and  forms  a  dinitro-derivative  melting  at  51 — 52° 
and  a  trinitro-compound  melting  at  94°  (Jannasch  and  Dieckmann, 
Abstr.,  1875,  1189,  give  51 — 52°  and  92°  respectively). 

The  dichloro-p-methylethylbenzene  is  probably  formed  by  the  initial 
production  of  a  methylene  compound,  thus  : 

OH-CMe<^:^>CMe-CHCl2  CH2:C<™^>CMe-CHCk, 
which  then  undergoes  isomeric  change ;  that  the  stages  are  not 
OH-CMe<^:°“>CMe-CHCI.  ->  •CMe<™:™>CMe-CCl2- 

->  CMe<°H;™>0Cl2Me 

is  shown  by  the  fact  that  the  p-methylacetophenone  chloride, 
CgH^Me’CMeCl^  which  is  prepared  by  the  action  of  phosphorus  penta- 
chloride  on  ^-methylacetophenone,  differs  from  the  chloro-compound 
described  above  in  decomposing  when  distilled  under  diminished  pres¬ 
sure,  giving  a-chloro-’p-methylstyrene,  C6H4Me*(JClICH2,  which  boils  at 
96 — 97 '5°  under  13  mm.  pressure.  Moreover,  the  chloride  of 
y»-methylacetophenone,  after  distillation,  when  heated  with  water  at 
170 — 180°,  does  not  give  a  hydrocarbon,  but  regenerates  the  ketone. 

p -Methylbenzylidene  chloride ,  G(iH4Me-CHCl2,  prepared  from  phos¬ 
phorus  pentachloride  and  p-tolualdehyde,  crystallises  from  alcohol  in 
long,  flattened  needles,  melts  at  48 — 49°,  and  is  easily  reconverted  into 
the  aldehyde  by  heating  it  with  water  at  170 — 180°.  W.  A.  D. 


Formation  of  Derivatives  of  Diphenylmethane  from  pseude- 
Phenols  and  Allied  Compounds.  Karl  Auwers  ( Ber .,  1903,  36, 
1878 — 1893). — The  substances  formed  by  the  action  of  alkalis  on  the 
y?sewfo-phenols  are  not,  as  hitherto  supposed,  stilbene  derivatives,  but 
are  derived  from  dihydroxydiphenylmethane  ;  their  formation  is  prob¬ 
ably  due  to  the  intermediate  productions  of  a  methylenequinone, 

2  o:c6h4:ch2 + h2o = oh-c6h4-ch2-c6h4-oh  +  ch2o. 

3  ;  5-Dibromo-4-hydroxybenzyl  bromide,  which  is  best  prepared  by 
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brominating  3  :  5-dibromo-p-cresol  at  138 — 140°,  combines  with  pyridine 
dissolved  in  benzene  to  form  the  additive  compound , 
OH-C6H2Br2-CH2-C5NH5Br ; 

this  crystallises  from  glacial  acetic  acid  in  thick,  colourless  prisms, 
melts  and  decomposes  at  186 — 190°,  and  is  converted  by  aqueous 
sodium  carbonate  containing  a  little  sodium  hydroxide  principally  into 
3:5:3':  5'-tetrabromo-4  :  4'-dihydroxydiphenylmethane,  which  crystal¬ 
lises  from  glacial  acetic  acid  in  long,  white  needles  with  2C2H402, 
melts  at  226 — 227°,  and  is  identical  with  Staedel’s  compound  prepared 
from  y>-dihydroxydiphenylmethane  ( Annalen ,  1894,  283,  163),  as  is 
shown  by  a  comparison  of  their  dimethyl  ethers  and  diacetates,  and 
their  giving,  on  reduction  with  sodium  amalgam,  4  :  4'-dihydroxydi- 
phenylmethane . 

For  purposes  of  comparison,  3:5:3':  5' -tetrabromoA  :  4 ' -dimethoxy- 
stilbene  dibromide,  C2H2Br2(C6H2Br2*OMe)2,  was  prepared  by  brominat¬ 
ing  4  : 4'-dimethoxystilbene ;  it  crystallises  in  thin  leaflets,  melts  and 
decomposes  at  228 — 230°,  and  when  heated  with  copper  powder  in 
xylene  loses  2HBr,  giving  3:5:3':  5' -tetrabromo-i  :  4' -dimethoxystilbene, 
C.2H0(C6H2Br2,OMe)2,  which  crystallises  in  transparent  needles  and 
melts  at  279 — 280°. 

The  additive  compound,  formed  by  pyridine  with  bromo-p-hydroxy- 
^-cumylbromide  [Me2  :  OH  :  Br  :  CH2Br  =  1  :  4  :  2  :  3  :  5]  (Auwers  and 
Ercklentz,  Abstr.,  1899,  i,  35),  crystallises  in  flat,  lustrous  needles, 
melts  and  decomposes  at  221 — 223°, and  is  converted  byalkali  hydroxides 
into  3:  3' -dibromoA  :  4' -dihydroxy-2  : 5  : 2' :  5 '-tetramethyldiphenylmethane, 
which  crystallises  from  glacial  acetic  acid  in  thick,  lustrous,  yellowish 
prisms  and  melts  at  152 — 153°.  The  diacetyl  derivative  forms  small, 
nodular  aggregates  of  needles  and  melts  at  178 — 179°. 

4  :  4' -Dihydroxy-2  :  5  :  2'  :  5' -tetramethyldiphenylmethane,  obtained  by 
reducing  the  bromo-compound  with  sodium  amalgam,  crystallises  from 
dilute  acetic  acid  or  alcohol  in  small,  thick  prisms,  melts  at  181 — 182°, 
and  gives  a  diacetate,  which  crystallises  in  silky  needles  melting  at 
154—155°. 

4  :  Dihydroxy  A  :  5  :  2'  :  5 '-tetramethyldiphenyltrichloroethane, 
CCVCH[C6H2Me3(OH)]2, 

obtained  by  condensing  p-xylenol  with  chloral  hydrate  in  presence  of 
concentrated  sulphuric  acid,  crystallises  from  dilute  alcohol  in  short, 
thick,  colourless  prisms  and  melts  at  175  — 176°;  on  reduction  with 
zinc  dust  in  alcoholic  solution,  it  gives  4  :  4' -dihydroxy-2  :5  :  2' :  5 '-tetra- 
methylstilbene,  which  crystallises  from  nitrobenzene  in  brownish-yellow, 
lustrous  needles,  melts  at  320 — 330°,  and  yields  a  diacetyl  derivative 
melting  at  154 — 155°.  W.  A.  D. 


Preparation  of  o-Chlorophenol.  Maurice  Hazard-Flamand 
(D.R.-P.  141751). — Phenol-p-sulphonic  acid  is  chlorinated  at  about  50°, 
and  the  resulting  o-chlorophenol-p-sulphonic  acid  decomposed  into 
o-chlorophenol  and  sulphur  trioxide,  either  by  heating  the  sodium  salt, 
containing  a  little  free  acid,  at  180 — 200°,  or  by  heating  the  acid 
with  water  under  pressure  at  the  same  temperature.  A  pure  product 
is  obtained.  O.  H.  D. 
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Constitution  of  the  Nitrophenols  and  Nitroanilines.  Robert 
Hirsch  ( Ber .,  1903,  36,  1898 — 1899). — When  dilute  aqueous  solutions 
of  the  sodium  salts  of  the  three  nitrophenols  are  heated,  those  of  the 
o-  and  ^-compounds  become  much  darker  in  colour,  whilst  the  colour 
of  the  solution  of  the  m-compound  remaios  unchanged.  That  the 
change  of  colour  is  not  due  to  electrolytic  dissociation  is  shown  by  the 
fact  that,  on  cooling,  the  original  colour  is  restored  only  very  slowly, 
not  being  quite  the  same  after  several  days.  The  author  considers 
that  in  solution  salts  of  o-  and  ynnitrophenol  can  exist  in  two  forms, 
a  normal  and  a  quinonoid. 

When  a  drop  of  alcoholic  potassium  hydroxide  is  added  to  an 
alcoholic  solution  of  o-nitroaniline,  the  colour  changes  from  orange  to 
blood-red  ;  with  ynnitroaniline,  the  change  is  from  yellow  to  yellowish- 
brown,  but  with  m-nitroaniline  there  is  no  alteration.  That  the 
change  of  colour  is  due  to  the  formation  of  a  salt  is  considered  most 
probable,  since  a  cold  saturated  solution  of  the  nitroaniline,  which  is 
made  to  dissolve  1  per  cent,  more  of  solid  by  warming,  fails  to  deposit 
this  as  crystals  on  cooling  after  adding  a  few  drops  of  alkali. 

W.  A.  D. 

Simultaneous  Formation  of  Isomeric  Substitution  Deriva¬ 
tives  of  Benzene.  VII.  Nitration  of  the  Nitroanisoles. 
Arnold  F.  Holleman  (Eec.  trav.  c/dm.,  1903,  22,  263 — 280). — On 
gradually  adding  o-nitroanisole  to  a  mixture  of  1  vol.  of  nitric  acid  of 
sp.  gr.  T4  and  6  vols.  of  sulphuric  acid  of  sp.  gr.  T52  at  0°,  86‘2  per 
cent,  of  2  :  4-dinitroanisole,  and  13 ‘8  per  cent,  of  2  :  6-dinitroanisole 
are  obtained ;  y>-nitroanisole  under  similar  conditions  gives  2  : 4- 
dinitroanisole  as  the  sole  product ;  but  m-nitroanisole  gives  a  mixture  of 
5 1 '2  per  cent,  of  2  : 3-dinitroanisole,  406  per  cent,  of  3  ;  6-dinitro¬ 
anisole  and  8'2  per  cent,  of  the  3  :  4-dinitro-compound.  The  com¬ 
position  of  the  products  of  nitration  was  established  by  the  method  of 
solidifying  points  (compare  Abstr.,  1900,  i,  638)  and  of  sp.  gr.  (Abstr., 
1900,  i,  387). 

Whereas  the  nitration  of  o-  and  p- nitroanisoles  is  normal,  that  of 
the  meta-compound  is  unusual ;  it  is  obvious  that  the  methoxyl  radicle 
here  exercises  a  predominant  influence.  The  formation  of  3  :  6-dinitro¬ 
anisole  would  not  have  been  anticipated.  W.  A.  D. 

Nitration  of  s-Dinitroanisole.  Jan  J.  Blanksma  ( Proc .  K. 
Akad .  Wetensch.  Amsterdam,  1903,  5,  650 — 652). — If  s-dinitroanisole 
is  nitrated  on  the  water-bath  with  a  mixture  of  nitric  acid  of  sp.  gr. 
1’44  and  sulphuric  acid,  trinitroanisole,  which  melts  at  104°,  is  formed. 
The  introduced  nitro-group  is  easily  replaceable  by  the  hydroxy-, 
methoxy-,  amino-,  or  methylamino-group,  and  it  has  been  proved  that 
the  trinitroanisole  formed  has  the  constitution 

0Me*C6H2(N02)3=l  :  2  :  3  :  5, 

the  third  nitro-group  having  entered  the  ortho  position  with  respect  to 
the  methoxy-group. 

When  treated  with  a  solution  of  sodium  methoxide  in  methyl 
alcohol,  the  nitro-(2)-group  is  replaced  by  a  methoxy-group  and  dinitro- 
catechol  dimethyl  ether  is  formed,  which  melts  at  101°.  With  alcoholic 
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ammonia,  it  yields  dinitroanisidine ,  0Me*C6H2(NH2)(N02)2  ==  1  :2  :  3  :  5, 
which  melts  at  174°;  with  aniline  and  ethylamine,  derivatives  are 
formed  which  melt  at  155°  and  132°  respectively. 

Trinitroanisole,  when  nitrated  with  nitric  acid  of  sp.  gr.  1'52  and 
sulphuric  acid,  gives  tetranitroanisole,  which  melts  at  154°  and  on 
treatment  with  2  mols.  of  sodium  methoxide  gives  crystals  melting 
at  165°,  which  assume  a  purple-brown  colour  when  exposed  to  light. 
This  substance  is  identical  with  that  formed  by  the  action  of  sodium 
methoxide  on  s-tribromodinitrobenzene  (Jackson  and  Warren,  Abstr., 
1891,  1024),  and  is  therefore  dinitrophloroglucinol  trimethyl  ether, 
C6H(0Me)3(N02)2  =  1  :  3  :  5  :  2  :  6,  and  the  tetranitroanisole  has  the 
constitution  C6H(0Me)(N0.2)4  =  1  :  2  :  3  :  5  :  6. 

When  s-tribromodinitrobenzene  is  treated  with  6  mols.  of  methyl- 
amine  in  alcoholic  solution,  the  three  bromine  atoms  are  replaced  by 
methylamino-groups  and  the  compound  C6H(N02)2(NHMe)3== 

1  :  3  :  5  :  2  :  6  is  formed  as  orange-red  needles  which  melt  at  220°.  When 
dissolved  in  nitric  acid  of  sp.  gr.  T52  and  then  diluted  with  water,  a 
white,  crystalline  powder  of  s -trinitrophenyltrimethyltrinitramine, 

C6[N(N02)Me]3(N02)3  =  1  :  3  :  5 :  2  : 4  : 6, 

is  formed,  which  separates  from  acetic  acid  in  white  needles  and 
explodes  at  200 — 203°.  J.  McC. 

Behaviour  of  Alkylated  Phenols  towards  Caro’s  Reagent. 
Eugen  Bamberger  (Ber.,  1903,  36,  2028 — 2041). — p-Tolu-</r-quinol, 
OIC6H4Me*OH,  prepared  by  the  action  of  Caro's  reagent  on  p-cresol, 
is  identical  with  that  obtained  by  the  action  of  dilute  sulphuric  acid 
on  js-tolylhydroxylamine.  as-m- Xylenol  is  similarly  converted  into 
xylo-^-quinol  hydrate.  Mesitol  gave  mesityl-i/'-quinol,  but  also 
^.-hydroxy-2)  \5-dimethylbenzyl  alcohol,  HO*C6H2Me2‘CByOH,  which 
crystallises  from  benzene  or  water  in  white,  silky  needles,  melts  at 
104’5 — 105°,  and  is  volatile  in  steam  superheated  to  110 — 120°;  it  is 
oxidised  by  ferric  chloride  to  1 : 3-dimethyl-2  : 5-quinone,  and  was  also 
prepared  from  2  :  6-dimethylphenol  (this  melts  at  44 — 46°,  not  at  49°). 
i^-Cumenol  is  oxidised  to  3  :  4  :  6-trimethyl-i^-quinol  and  di-^-cumenol. 

2  :  6-Dimethylphenylhydroxylamine  is  converted  by  methyl  alcohol 
and  sulphuric  acid  into  2  :  5-dimethyl- 1  :  i-cmisidine, 
NH2-C6H2Me2-OMe, 

which  crystallises  from  light  petroleum  in  white,  pearly  flakes,  melts 
at  42  5 — 43°,  and  is  oxidised  by  ferric  chloride  to  1  : 3-dimethyl- 

2  :  5-quinone.  i-Methoxy-2  :  6-dimethylphenol,  prepared  by  the  action 

of  nitrous  acid  on  the  amine,  crystallises  from  light  petroleum  in 
white,  silky  needles,  melts  at  77 — 77-5°,  is  volatile  with  steam,  and  is 
oxidised  by  ferric  chloride  to  »i-xyloquinone.  T.  M.  L, 

Nitration  of  G-uaiacol  Acetate.  Frederic  Reverdin  and  Pierre 
Crepieux  (Ber.,  1903,36,  2257 — 2258). — Guaiacoljo-toluenesulphonate, 
when  nitrated  at  the  temperature  of  the  water-bath,  yields  a  mono- 
nitro-derivative  melting  at  145°  and  giving  on  hydrolysis  a  mononitro- 
guaiacol  melting  at  105°  (compare  Meldola,  Proc.,  1896,12,  125).  When 
the  latter  compound,  which  is  probably  4  nitro-l-hydroxy-2-methoxy- 
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beuzene,  is  acetylated,  the  product  crystallises  in  white  needles  melting 
at  101°.  Barbier  found  that  nitroguaiacol  acetate,  prepared  by  nitrat¬ 
ing  guaiacol  acetate,  melted  at  135 — 136°.  The  authors  have  repeated 
Barbier’s  experiments  and  find  that,  when  guaiacol  acetate  is  nitrated 
in  the  cold,  the  acetyl  grouping  is  split  off  and  dinitroguaiacol,  melting 
at  122°,  is  formed.  When  the  nitration  is  conducted  at  100°,  the 
acetyl  group  is  not  split  off,  but  mononitroguaiacol  acetate,  melting  at 
101c,  is  produced.  This,  on  hydrolysis,  yielded  nitroguaiacol,  meltiDg  at 
105°  and  identical  with  the  substance  obtained  from  guaiacol  ^-toluene- 
sulphonate.  A.  McK. 

Trialkyl  Ethers  of  Hydroxyquinol.  Otto  Kulka  ( Chern .  Zeit ., 
1903,  27,  407 — 408). — When  hydroxyquinol  triacetate  is  added  to 
alcoholic  sodium  methoxide  or  ethoxide,  the  alkyl  acetate  is  formed 
and  the  sodium  derivative  of  hydroxyquinol  remains  in  solution ;  on 
adding  methyl  or  ethyl  iodide  and  boiling  the  liquid  for  24  hours,  the 
trialkyl  ether  is  formed  in  70  per  cent,  yield  The  sodium  derivative 
can  also  be  methylated  by  using  methyl  sulphate.  1:2:  4 -Trimethoxy- 
benzene  is  colourless  and  boils  at  247°.  W.  A.  D. 

Cholesterol.  I.  Hugo  Schrotter  (Monatsh.,  1903, 24,  220 — 228). 
—When  cholesterol  was  subjected  to  exhaustive  bromination  and  the 
products  fractionated,  two  products  were  obtained — a  nonobromide  of 
dehydrocholesterol,  C23H27OBrg,  meltingat  about  145°,  and  a  hexabromide, 
C27H26OBr6,  melting  at  about  U2C.  Either  of  these  gave  rise  on  re¬ 
duction  to  the  formation  of  a  dark  brown,  amorphous  substance,  which 
could  not  be  purified,  mixed  with  small  quantities  of  a  partially  crys¬ 
talline  bromide  melting  at  62 — 64°,  probably  the  dibromide  of 
dehydrocholesterol.  Strong  nifciic  acid  converts  this  into  an  acid  of 
the  composition  C27H.21012N3Br2,  which  decomposes  on  heating  at 
about  198°.  These  results  point  to  the  splitting  off  of  12  hydrogen 
.atom?  fpoip  cholesterol,  C27H440,  under  the  action  of  bromine. 

E.  F.  A. 

Cholesterol.  V.  Julius  Mauthner  and  Wilhelm  Suida  {Monatsh., 
1903,  24,  175—195.  Compare  Abstr.,  1896,  i,  425).— By  the  oxida¬ 
tion  of  cholesterol,  three  closely  related  acids  are  formed  which  can  be 
separated  by  the  different  solubility  of  their  calcium  salts  in  hot 
aqueous  alcoholic  solutions.  With  nitric  acid,  the  chief  product  is  an 
acid  C12H10O8.  Permanganate  at  low  temperatures  gives  rise  to  an 
acid  C73H18Os,  whilst  at  higher  temperatures  the  product  is  an  acid 
C  H2069 ;  but  probably  in  each  case  small  quantities  of  all  three  acids 
arp  formed  as  well  as  various  other  acid  oxidation  products.  Further, 
the  acid  C12H1608  loses  water  to  form  an  anhydride,  C24H30O15,  which 
is  also  found  among  the  oxidation  products  obtained  with  perman¬ 
ganate.  Probably  also  this  acid  loses  carbon  dioxide,  as  an  acid 
CnHi606  was  frequently  observed.  These  acids  are  all  amorphous, 
badly  defined  compounds  ;  they  have  been  characterised  by  repeated 
analysis  of  their  calcium  and  copper  salts.  E.  F.  A. 
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The  Glycol  obtained  from  isoButaldehyde  and  Cumin- 
aldehyde,  and  its  Behaviour  with  Dilute  Sulphuric  Acid. 
Friedrich  Schubert  ( Monatsh .,  1903,  24,  251 — 260.  Compare  Reik, 
Abstr.,  1898,  i,  245,  and  Lieben,  Abstr.,  1902,  i,  336). — The  glycol, 
Ci4H220o,  obtained  by  the  action  of  potassium  hydroxide  on  isobutalde- 
hyde  and  cuminaldehyde,  forms  a  crystalline  mass,  melts  at  58°,  and 
boils  at  181  *5°  under  8'5  mm.,  at  210°  under  22  mm.  pressure.  The 
diacetyl  derivative  is  an  oil  which  boils  at  182°  under  10 ‘5  mm. 
pressure. 

When  boiled  with  14  per  cent,  sulphuric  acid,  the  glycol  yields 
wopropylisobutenylbenzene,  CMe2lCH*C6H4*C3H7,  which  boils  at 
105 — 106°  under  10  mm.  pressure  (Perkin,  Trans.,  1879,  35,  136),  and  a 

methylene  ether  of  the  glycol,  C6H4Pr^*CH<^Q^^_^^2^>0.  This  ether 


-CHn 


can  be  formed  also  by  the  action  of  formaldehyde  on  the  glycol  in 
presence  of  hydrochloric  acid ;  it  is  a  colourless  oil  which  boils  at 
155 — 159°  under  10  mm.  pressure.  G.  Y. 


[Chemical  Action  of  Light.]  Correction.  Giacomo  Ciamician 
and  Paul  Silber  ( Ber .,  1903,  36,  1953.  Compare  this  vol.,  i,  562). — 
Triphenylglycol  has  previously  been  prepared  by  Gardeur  (Abstr.,  1898, 
i,  436).  J.  J.  S. 


Action  of  Anhydrous  Ferric  Chloride  in  the  Friedel  and 
Craft’s  Synthesis.  Jacob  Boeseken  (Rec.  trav.  chim.,  1903,  22, 
315 — 317.  Compare  Abstr.,  1901,  i,  474,  and  Nencki,  Abstr.,  1899, 
i,  879). — When  benzoyl  chloride  is  boiled  with  anhydrous  ferric 
chloride  (1  mol.)  and  an  excess  of  carbon  disulphide,  scarlet-red, 
hygroscopic  crystals  having  the  composition  BzCl,FeCls  separate ; 
these,  on  being  boiled  with  benzene,  give  yellowish-brown  crystals  of 
the  compound  COPh2,FeCl3,  which  is  easily  decomposed  by  water 
forming  benzophenone.  The  action  of  ferric  chloride  is  therefore 
precisely  similar  to  that  of  aluminium  chloride  in  the  Friedel  and 
Craft’s  reaction.  W.  A.  D. 


Permanganates  as  Oxidising  Agents.  Fritz  Ullmann  and  J. 
Bex  Uzbachian  (Ber.,  1903,  36,  1797—1807). — Unlike  potassium 
permanganate,  which  leaves  potassium  hydroxide  in  solution  when 
used  as  an  oxidising  agent,  calcium  permanganate  leaves  only  the 
neutral  insoluble  manganate.  In  only  a  few  instances,  however,  does 
it  give  a  better  yield  than  the  potassium  salt.  Methods  are  given  of 
preparing  benzoic  acid,  7sophthalic  acid,  benzene-1  :  3  : 5-tricarboxylic 
acid,  ^-chlorobenzene-1  :  o -dicar  boxy  lie  acid  (white  needles,  melting  at 
294'5°),  2-nitrobenzoic  acid,  2-,  3-  and  4-acetylaminobenzoic  acids, 
5-nitro-2-acetylaminobenzoic  acid  (m.  p.  221°;  the  amino-acid  melts  at 
269'5°),  2  :  4 -diacetylaminobenzoic  acid  (white  needles,  m.  p.  261°;  the 
diamino- acid  forms  unstable,  colourless  crystals  and  melts  irregularly 
at  about  140° ;  its  hydrochloride  decomposes  above  200°),  4-acetyl- 
aminoisophthalic  acid  (m.  p.  289 ’5°  ;  the  dimethyl  ester  forms  colourless 
crystals  and  melts  at  126°),  3-methoxybenzoic  acid,  phthalonic  and 
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phthalic  acids,  2 -formylmethylaminobenzoic  acid  (colourless  flakes,  m.  p. 
168*5 — 169°),  2 -formylethylaminobenzoic  acid  (m.  p.  119-5°),  and 
carbamide  (from  KCN).  In  many  cases,  the  yields  are  increased  by  the 
addition  of  magnesium  sulphate  or  of  carbon  dioxide,  by  using  calcium 
permanganate,  or  by  working  at  a  low  temperature  with  very  dilute 
permanganate.  T.  M.  L. 


Preparation  of  Phenylglycinethioamide-o-carboxylic  Esters. 

Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  141698.  Compare 

D.R.-P.  136779,  and  Bernthsen,  Abstr.,  1878,  788). — • Methyl  phenyl- 
glycinethioamide-o-carboxylate,  NH2*CS,CH2'NH,C6H4*C02Me,  pre¬ 
pared  by  saturating  an  alcoholic  suspension  of  methyl-w-cyanomethyl- 
anthranilate  with  hydrogen  sulphide,  melts  at  178°  after  crystallisation 
from  benzene.  The  ethyl  ester  melts  at  188°.  C.  H.  D. 

The  Isomeric  /LHydroxysulphonaphthoic  Acids  L  and  S, 
and  the  Determination  of  their  Structure  by  the  “  Sulphite 
Method.”  Hans  Bucherer  ( Zeit .  Farb.  Text.  Chem.,  1903,  2, 
193 — -199). — The  acid  S,  which  has  formerly  been  considered  as  the 
mote  sparingly  soluble  one,  is  in  reality  only  so  in  concentrated,  or  in 
50  per  cent.,  sulphuric  acid ;  it  is  more  soluble  in  water  or  very  dilute 
sulphuric  acid  than  the  L  acid,  and  its  calcium  and  sodium  salts  are 
more  easily  soluble  than  those  of  the  latter  substance.  That  the  S 
acid  has  the  structure  [OH  :  C02H  :  S03II  =  2:3:8]  and  the  L  acid 
the  structure  [OH  :  C02H  :  SOsH  =  2  :  3  :  6]  is  shown  as  follows. 

The  L  acid,  when  heated  with  sodium  hydrogen  sulphite  (compare 
German  Patents,  115335,  117471,  and  122570),  loses  carbon  dioxide 
and  gives  2-naphthol-6-sulphonic  acid  (or  its  sulphurous  acid  deriva¬ 
tive)  ;  with  ammonium  sulphite  and  ammonia  at  125°,  it  forms 
2-naphthylamine-6-sulphonic  acid,  and  with  the  sulphite  and  aniline  it 
gives  2-phenylnaphthylamine-6-sulphonic  acid.  The  S  acid,  when 
treated  similarly,  gives  2-naphthol-,  2-naphthylamine-,  and  2-phenyl- 
naphthylamine-8-sulphonic  acids.  W.  A.  D. 


Preparation  of  a  cycfoGeraniolenecarboxylic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  141699). — DihydroTso- 
phorone  combines  with  hydrogen  cyanide  to  form  dihydroi&ophorone- 

cyanohydrin,  C M e 2<C q  2  jj  j  C H 2 ,  a  viscous  oil  which  breaks 

up  into  its  components  when  heated,  and  is  hydrolysed  by  mineral  acids, 
forming  c\s-hydroxydihydroimphorylcarboxylic  acid,  melting  at  113°,  and 
the  tfrans-acid,  melting  at  130°,  which  are  mutually  convertible.  The 
cyanohydrin  forms  an  oily  acetyl  derivative  boiling  at  146°  under 
17  mm.  pressure,  which,  by  cold  concentrated  sulphuric  acid,  is  con¬ 
verted  into  a  mixture  of  cis-hydroxydihydroisophorylcarboxylamide, 

CMeAC^ijj2  crystallising  from  benzene  in  silky 

needles  melting  at  128 — 129°  and  boiling  at  190°  under  15  mm.  pres¬ 
sure,  and  the  trans-amide,  crystallising  from  alcohol  in  prisms  or 
leaflets  melting  at  196°  and  boiling  at  210°  under  38  mm.  pressure. 
The  amides  yield  the  hydroxy-acids  on  further  hydrolysis.  On  distil- 

y  y  2 
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ling  the  mixed  amides  with  potassium  hydrogen  sulphate  under  14  m 
pressure,  a  colourless  oil  passes  over  at  170 — 175°  and  solidifies  on 
cooling.  When  fractionally  distilled,  this  yields  cyclcgercmiolenenilrile, 

0Mp2<CH’-Cim£K,H  01  CMe<<nSCS>CH!’  *  colourless  oil 


-OHj-CHMe' 


with  an  odour  of  peppermint,  boiling  at  117°  under  14  mm.  pressure 
and  at  220 — 221°  under  760  mm.  pressure,  and  cyclogeraniolenecarboxyl- 
amide,  which  crystallises  from  benzene  in  glistening  needles  and  boils 
at  168°  under  11  mm.  pressure.  When  boiled  with  alcoholic  potassium 
hydroxide,  the  amide  is  conveited  into  cjclcgeraniolenecarboocylic  acid, 

or  CMe2<C«^sH)>OH,  which  crys- 

talliees  from  benzene  in  prisms  and  needle^,  melts  at  140°,  boils  at 
154°  under  16  mm.  pressure,  and  dissolves  in  alcohol,  ether,  or  light 
petroleum.  A  solution  of  the  sodium  salt  decolorises  potassium  per¬ 
manganate.  The  melting  points  of  the  acid  and  amide  are  not  sharp, 
even  after  repeated  crystallisation,  and  a  mixture  of  the  structural 
isomerides  indicated  by  the  formulae  is  therefore  assumed  to  be 
present.  C.  H.  p. 


Influence  of  the  Introduction  of  Unsaturated  Radicles  on 
the  Rotatory  Power  of  Active  Molecules.  a-Allyl  and  Propyl 
Esters  of  4-Methyl-2-cyc/opentanonecarboxylic  Acid.  Albin 
Haller  an d  Marcel  Desfontaines ( Compt .  rend. ,1903, 136, 1 6 1 3 — 1 616. 
Compare  this  vol.,  i,  563). — Ethyl  /3-methyladipate,  obtained  by  the 
oxidation  of  pulegone,  boils  at  138 — 141°  under  15  mm.  pressure  and 
has  [a]D  -t-  2°30\  When  treated  in  toluene  solution  with  sodium,  it 
gives  ethyl  4-methyl-2  cycJopentanonecarboxylate,  which  boils  at  118° 
under  18  mm.  pressure  and  has  [a]D  +  82°20' ;  it  gives  a  violet 
coloration  with  ferric  chloride  in  alcoholic  solution.  When  treated 


with  sodium  in  ethereal  solution,  it  gives  the  sodium  derivative  which, 
on  warming  with  allyl  iodide,  gives  ethyl  A-methyl-l-allyl-2-cyclopentan- 

i  7  ,  CET2 — CO.  -CH2*CH:CH2  ...... 

one-2-carboxylate,  4HMta.0Hj>0<00jBe  ■  ”>>ich  boils  at 

139 — 141°  under  18  mm.  pressure  and  has  an  aromatic  odour.  In 
alcoholic  solution,  it  gives  a  faint  violet  coloration  with  ferric  chloride ; 


it  has  [a]D  +  62°54\  When  sodium  ethoxide  acts  on  a  mixture  of 
ethyl  4-methyl-2-cyc£opentanonecarboxylate  and  allyl  iodide,  the  product 
consists  of  /8-metbyl-8  allyladipic  acid  and  its  normal  and  acid  esters : 

ch2 — co _ ^ch2-ch:ch3 

CHMe  •  CH2^>C^<'C02Et  +  Et0H 

C02EfCH2-CHMe-CH2-CH(C02Et)*CH2*CH:CH2. 
fi-Methyl  h-allyl-{ov  8-methyl-a-allyl-)adipic  acid  crystallises  in  white 


needles,  melts  at  100°,  and  boils  at  235°  under  20  mm.  pressure.  In 
alcoholic  solution,  it  has  [a]D  +2°50'.  Its  diethyl  ester  boils  at  155° 
under  17  mm.  pressure,  and  has  [a]D  +4°24\ 

In  order  to  ascertain  the  influence  of  the  unsaturated  allyl  group, 
ethyl  4-methyl-l-n-propyl-2-cjc\opentanonecarboxylate, 

ch2 - CO. 

CHMe‘CH2^0P^*C03Et’ 
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was  prepared.  It  was  obtained  in  the  same  way  as  the  corresponding 
ally  1  compound ;  it  boils  at  136 — 137°  under  a  pressure  of  17  mm. 
and  has  [a]D  +  51°8'. 

These  results  show  that  the  transformation  of  an  active  aliphatic 
molecule  (/3-methyladipic  ester)  into  a  cyclic  molecule  is  accompanied 
by  a  lartre  increase  in  the  rotatory  power,  and  the  converse  is  also 
true.  The  introduction  of  the  propyl  or  ally  1  radicles  into  ethyl 
4-methyl-2-c?/c£opentanonecarboxyiate  decreases  the  rotatory  power, 
but  the  rotation  of  the  allyl  derivative  is  superior  to  that  of  the  propyl 
compound,  and  this  may  be  attributed  to  the  presence  of  the  double 
linking.  The  substitution  of  a  hydrogen  atom  of  the  cyclic  ester  by 
the  allyl  radicle  can  be  more  easily  effected  than  substitution  by  the 
propyl  group. 

Some  experiments  seem  to  show  that  the  influence  of  the  double 
linking  in  increasing  the  rotatory  power  diminishes  as  the  double  link¬ 
ing  recedes  from  the  asymmetric  carbon  atom,  so  that  allylcamphor, 
CioHi50*CH2*CHICH2,  has  probably  a  lower  rotatory  power  than  pro- 
penylcamphor,  C^H^O'CHIOH'CH,,,  which  is  again  lower  than  that 
of  propylidenecamphor,  C10H14OIOli*CH2'GH3.  J.  McC. 

Phenylglycollic  Acid.  William  (Echsner  de  Coninck  ( Compt . 
rend.,  1903,  136,  1469 — 1470.  Compare  this  vol.,  i,  457). — Hydrated 
phenylglycollic  acid  melts  at  117 — 1 18c,  and  the  anhydrous  acid  at 
132 — 133°.  Beyond  this  temperature  the  acid  partially  sublimes;  at 
185 — 190°,  it  is  a  limpid  liquid,  at  210°  it  begins  to  boil,  and  at  220° 
decomposition  commences  with  the  formation  of  carbon  monoxide  and 
dioxide,  the  evolution  of  these  gases  becoming  more  rapid  with  further 
increase  in  temperature.  The  residue  is  a  viscous,  yellow  substance 
having  the  odour  of  benzaldehyde,  of  which  it  is  probably  a  polymeride, 
since,  on  further  heating,  small  quantities  of  this  substance  are 
produced. 

When  sulphuric  acid  is  added  to  an  aqueous  solution  of  phenyl- 
glycollic  acid,  a  violet  coloration  changing  to  blown  is  produced,  and 
an  odour  of  benzaldehyde  is  developed.  iNitricacid  gives  no  coloration 
with  phenylglycollic  acid,  but  after  a  short  time  the  odour  of 
benzaldehyde  becomes  apparent  and,  finally,  a  small  quantity  of 
benzoic  acid  is  formed.  T.  A.  H. 

Action  of  Phosphorus  Pentachloride  on  Ethyl  Propionyl- 
phenylacetate.  Otto  Dimroth  and  Heinrich  Feuchter  [Ber.,  1903, 
36,2238—2251). — According  to  van’t  Hoff,  compounds  of  the  type 
CH2ICICH2,  where  the  four  hydrogen  atoms  are  replaced  by  different 
radicals,  or  of  the  type  R1R2CiOiCIt1R2,  ought  to  exhibit  isomerism  of 
such  a  nature  that  the  optically  inactive  variety  is  resolvable  into  the 
d-  and  £-enanfciomorphs.  The  research  was  undertaken  with  the  initial 
view  of  preparing  such  compounds. 

Propionylbenzyl  cyanide  [cyanobenzyl  ethyl  ketone],  prepared  by 
condensing  ethyl  propionate  with  benzyl  cyanide,  crystallises  from 
dilute  alcohol  in  needles  which  melt  at  70°.  It  dissolves  at  once  in 
dilute  alkalis,  whilst  its  alcoholic  solution  yields  a  copper  salt  with 
copper  acetate.  It  gives  a  coloration  with  ferric  chloride,  and  is 
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probably  the  enolic  variety.  The  properties  do  not  agree  with  those 
described  by  Walther  and  Schickler  (Abstr.,  1897,  i,  524),  according 
to  whom  the  melting  point  is  58°.  Ethyl  propionylphenylacetate, 
prepared  from  the  cyanide  by  converting  it  into  the  corresponding 
imino-ether  and  then  decomposing  the  latter  with  water  and  alcohol, 
boils  at  154 — 156°  under  18  mm.  pressure  ;  it  is  readily  soluble  in 
sodium  hydroxide  solution,  forms  a  copper  salt,  and,  when  dissolved  in 
alcohol,  gives  a  deep  violet  coloration  with  ferric  chloride.  It 
condenses  with  phenylhydrazine  to  form  1  :  i-diphenyl-S-ethylpyrazo - 
CO  *CHPh 

lone ,  UPh<^ _ l  ,  melting  at  197°. 

JN — U±Lrft 

When  hydrogen  chloride  is  passed  into  propionylbenzyl  cyanide 
dissolved  in  ether  and  alcohol  and  the  mixture  then  heated  on  the 
water-bath,  the  imino-ether  hydrochloride  decomposes  and  forms  ethyl 
chloride  and  propionylphenylacetamide,  which  forms  colourless  crystals 
melting  at  114 — 116°  and  gives,  in  alcoholic  solution,  an  intensely 
violet  coloration  with  ferric  chloride. 

The  action  of  phosphorus  pentachloride  on  propionylphenylacetat.es 
is  represented  thus  : 

CH9Me-C0*0HPh-C09R  —  CHoMe-0Cl2-CHPh-C0.2R — 

—  CH2Me-CCi:CPh*C02R  and  CHMelCCl-CHPh-COgR. 

With  the  latter  change  may  be  compared  the  observations  of  Fittig  on 
the  formation  of  unsaturated  acids  from  /3-halogen-  and  /3-hydroxy- 
acids. 

The  mixture  resulting  from  the  action  of  phosphorus  pentachloride 
was  treated  with  water.  Under  the  influence  of  the  resulting 
hydrogen  chloride,  ethyl  (3-chloro-a-phenyl-AaP’-pentenecarboxylate  is 
readily  hydrolysed  with  evolution  of  ethyl  chloride,  whilst  ethyl  fi-chloro - 
a-phenyl-^’y-pentene  carboxylate  remains  unattacked,  and  is  easily 
separated  from  unchanged  propionylphenylacetate  by  boiling  for 
several  hours  with  hydrochloric  acid  ;  it  is  a  strongly  refracting 
liquid  boiling  at  159 — 161°  under  18  mm.  pressure,  and,  when  acted 
on  by  alcoholic  potassium  hydroxide  solution  or  by  sodium  ethoxide, 
does  not  yield  the  phenylmethylallenecarboxylic  acid  desired,  the 
chlorine  atom  being  replaced  by  an  ethoxyl  group. 

fi-Ethoxy-a-phenyl-&B’y-pentenecarboxylic  acid, 

CHMe:C(0Et)-CHPh-C02H, 

melts  at  86 — 87°  with  vigorous  evolution  of  carbon  dioxide  ;  it  crystal¬ 
lises  in  six-sided  plates  containing  1H20  and  is  unstable  in  air.  The 
coloration  of  its  alcoholic  solution  with  ferric  chloride  appears  gradu¬ 
ally,  becoming  after  a  few  minutes  intensely  violet  to  brownish-red. 
The  copper  salt  crystallises  from  light  petroleum  in  stellate  needles, 
melting  and  decomposing  at  115 — 116°.  The  position  of  the  double 
linking  in  the  acid  was  determined  by  oxidising  it  with  potassium 
permanganate  to  acetaldehyde  and  ethyl  hydrogen  phenylmalonate. 

The  acids  resulting  from  the  action  of  phosphorus  pentachloride  and 
ethyl  propionylphenylacetate  after  the  hydrolysis  with  hydrogen 
chloride  were  submitted  to  fractional  crystallisation  from  benzene. 
fi-Chloro-a- phenyl pentenecarboxylic  acid  (CH2Me'C01ICPh'C02H,  prob¬ 
ably),  melting  at  121°,  was  isolated  ;  it  crystallises  from  benzene  in  silky 
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needles,  which  lose  their  lustre  on  exposure  to  air.  It  is  very  stable 
towards  potassium  permanganate.  By  the  action  on  it  of  alcoholic 
potassium  hydroxide  solution  or  of  sodium  ethoxide,  three  distinct 
etf/wiry-acids  were  obtained  ;  the  first  crystallises  in  glistening  leaflets 
melting  at  92°,  the  second  in  transparent,  six-sided  plates  melting  at 
92 — 93°,  and  the  third  in  long,  silky  needles  melting  at  108°.  The 
acids  were  further  characterised  by  conversion  into  their  copper  salts. 
On  oxidation  with  potassium  permanganate,  the  three  acids  yielded  the 
same  products,  namely,  benzoylformic  acid  and  ethyl  propionate,  thus  : 
CH2Me*C(0Et):CPh*C02H  — *  C0Ph-C02H  +  CH2Me*C02Et.  The  three 
acids  therefore  behave  as  if  they  possess  the  a/I-structure. 

A.  Melt. 


Carbon  Monoxide  Scission  from  Ethyl  a-Bromopropionyl* 
phenyl  Acetate.  Otto  Dimroth  and  Heinrich  Eeuchter  ( Ber ., 
1903,  36,  2251 — 2256.  Compare  preceding  abstract).— When 
phosphorus  pentabromide  acts  on  ethyl  propionylphenylaeetate,  the 
ketonic  oxygen  is  not  replaced  by  bromine,  but  the  action  is  identical 
with  that  either  of  the  tribromide  or  of  bromine  itself ;  ethyl  a-bromo- 
propionylphenylacetate  is  first  formed  and  then  suffers  intra¬ 
molecular  rearrangement  to  ethyl  y-bromopropionylphenylacetate,thus  : 
CH2Me*C0‘CPhBr*C02Et  —  CHBrMe-COCHPn-C02Et. 

During  steam  distillation,  the  former  compound  loses  carbon 
monoxide  to  form  ethyl  methylatropate,  whilst  the  latter  forms 
l-phenyl-3-methyltetronic  acid. 

In  the  preparation  of  ethyl  methylatropate  from  ethyl  propionyl¬ 
phenylacetate,  the  bromination  must  be  conducted  at  0°  and  the 
product  at  once  further  manipulated  to  prevent  the  transformation  of 
the  a-ester.  After  the  bromination,  the  mixture  is  neutralised  by  a 
calculated  amount  of  sodium  carbonate  and  then  distilled  in  steam. 
A  vigorous  evolution  of  carbon  monoxide  takes  place  and  ethyl 
methylatropate  distils  over.  The  action  is  represented  by 

CH2Me-C0-CBrPh*C02Et  =  HBr  +  CO  +  CHMe:CPh‘C02Et. 

Ethyl  methylatropate  boils  at  128 — 131°  under  15  mm.  pressure  and 
on  hydrolysis  gives  methylatropic  acid  melting  at  135 — 136°;  when 
the  latter  is  oxidised  by  potassium  permanganate,  acetaldehyde  and 
benzoylformic  acid  are  produced. 

In  the  preparation  of  \-phenyl-Z-niethyltetronic  acid  from  ethyl  pro¬ 
pionylphenylacetate,  the  product  of  the  reaction  must,  after  the  bromina¬ 
tion,  be  submitted  to  the  action  of  hydrogen  bromide  for  some  time 
in  order  that  the  conversion  of  the  o-  into  the  y-bromo-ester  may  be  as 
complete  as  possible.  The  y-bromopropionylphenylacetate  was  identi¬ 
fied  by  its  conversion  through  distillation  with  steam  into  the  lactone, 

l-phenyl-3-metbyItetronic  acid,  (or  corresponding 

enolic  form),  which  forms  hard,  glistening  crystals  melting  at  178°. 
It  gives  characteristic  colour  reactions  with  ferric  chloride.  Its 
benzoyl  compound  melts  at  100°.  l-Phenyl-3-methyltetronic  acid, 
when  boiled  with  baryta  water,  is  converted  into  phenylaeetic  and 
lactic  acids.  A.  McK. 
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Preparation  of  Indoxyl.  Deutsche  Gold-  &  Silber-Scheide- 
anstalt  vorm.  Roessler  (D.R.-P.  141749). — Phenylglycine  is  con¬ 
verted  into  indoxyl  by  fusion  with  sodamide  (compare  D.R.-P  137955). 
The  same  reaction  takes  place  with  phenylglycinephenylglyeide, 
NHPh'CHg'CO’NPh'CH^COgH.  The  fusion  is  carried  out  at  200°, 
alkali  hydroxides  or  cyanides  being  added  to  molerate  the  reaction. 
Homologues  of  indoxyl  may  be  prepared  in  similar  manner. 

C.  H.  D. 

Derivatives  of  /3-Naphthalene-indigotin.  Hermann  Wichel- 
haus  ( Ber 1903,  36,  1736—1739.  Compare  Absor.,  1894,  i,  42). — 
/3-Naphthisatin  is  oxidised  by  chromic  acid  to  (3-naphtkisatoic  anhydride, 

A!0-0  ,  .  ,  „  .  . 

C10H6<^££.^jq,  which  separates  from  acetone  in  coarse,  pale  red 

crystals,  melting  and  blackening  at  264°.  fi-Naphthisatinphenyl- 
hydrazone  crystallises  from  alcohol  in  glistening,  orange  leaflets,  which 
melt  at  about  220°,  but  darken  10°  lower.  Acetyl-(3-naphthisatin 
crystallises  from  benzene  in  yellow  leaflets  with  golden  lustre, 
melting  at  195°,  and  dissolving  readily  in  chloroform,  less  readily  in 
alcohol.  (3 -Naphthisatoxime  forms  yellow  leaflets  which  melt  and 
decompose  at  186°,  dissolve  in  alkilis  to  a  yellow  solution,  and 
are  only  slightly  soluble  in  alcohol.  Dimethylaniline-fi-naphthisatin 
separates  from  alcohol  in  white  crystals  which  melt  at  280° 
and  dissolve  in  benzene  or  chloroform,  but  not  in  ether  or 
light  petroleum,  and  only  slightly  in  alcohol.  Phenol- fi-naphth- 
isatin  forms  white  crystals  which  are  soluble  in  alcohol,  insoluble  in 
benzene,  ether,  or  chloroform.  Thiophenol- ft-nciphthisatin  crystallises 
from  light  petroleum  in  white  needles  which  decompose  at  105°. 
Piper  idyl- fi-napli thisatin  forms  pale  yellow  crystals,  melts  at  140°, 
and  dissolves  readily  in  alcohol.  fi-Naphthisatin-fi-naphthylhydrazone 
melts  at  270 — 272°  after  crystallisation  from  benzene,  and  resembles 
the  phenylhydrazone  (compare  also  Hinsberg,  Abstr.,  1898,  i,  275). 

C.  H.  D. 

6-Nitroso-3  : 4-dimethoxybenzoic  Acid.  Corneliu  Sumuleanu 
(Ann.  Sci.  Univ.  Jassy ,  1903,  2,  139 — 140)  — When  a  solu¬ 
tion  of  6-nitro-3  : 4-dimethoxybenzaldehyde  in  benzene  is  exposed 
to  sunlight  for  two  days,  6-nitroso- 3  :  4- dimethoxyhenzoic  acid , 
NO- C(5H2(OMe)2 ’C02H,  is  precipitated  as  a  yellow  powder  ;  it  darkens 
at  175°,  melts  and  decomposes  at  180 — 190°,  and  dissolves  in  hot 
alcohol,  glacial  acetic  acid,  or  acetone,  giving  green  solutions. 

W.  A.  D. 

Addition  of  Ethyl  Malonate  to  a/?-Unsaturated  Ketones 
and  Acid  Esters.  Daniel  Yorlander  (Ber.,  1903,  36,  2339 — 2340. 
Compare  Abstr.,  1897,  i,  272). — By  conversion  of  cinnamenylhydro- 
resorcinol  into  cinnamenylglv.taric  acid ,  CHPhICH,CH(CH2,C02H)2, 
the  addition  of  ethyl  malonate  to  the  a/3-position  of  the  complex 

S  y  e  a 

CIC'CiC’CO  is  proved.  In  presence  of  excess  of  ethyl  sodiomalonate, 
a  second  molecule  is  not  added  at  the  y-8-double  linking.  The  acid 
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melts  at  135°,  the  anhydride  at  138°,  the  methyl  ester  at  70°,  and  the 
anilide  at  about  142°.  E.  F.  A. 

Derivatives  and  Constitution  of  Bismuthogallic  Acid.  Paul 
Thibault  (Bull.  Soc.  chim.,  1903,  [iii],  29,  531 — 535). — Bismuthog all¬ 
amide,  C7H405Bi'NH2,H20,  prepared  by  the  action  of  liquefied 
ammonia  on  bismuthogallic  acid  (Abstr.,  1902,  i,  101),  is  a  reddish- 
brown,  crystalline,  hygroscopic  powder  which  decomposes  at  160°, 
has  a  sp.  gr.  2*53  at  15°,  and  is  soluble  in  acids  and  alkalis,  but  in¬ 
soluble  in  neutral  solvents.  When  heated  with  water  in  closed  tubes 
at  150 — 200°,  it  is  converted  into  ammonium  bismuthogallate. 

Bismuthogallanilide,  obtained  by  heating  the  acid  with  aniline, 
resembles  the  amide  in  appearance,  decomposes  at  200°,  has  a  sp.  gr. 
3*24  at  0°,  and  is  soluble  in  acids,  but  not  in  neutral  solvents.  It  is 
decomposed  when  heated  in  closed  tubes  with  water  at  140°.  When 
hydrated  bismuth  oxide  (Abstr.,  1900,  ii,  106)  is  heated  with  an 
aqueous  solution  of  gallanilide,  the  hydrated  bismuthogallanilide  de¬ 
scribed  by  Cazeneuve  (Abstr.,  1893,  i,  643)  is  formed. 

Bismuthogallo-o-toluidide,  similarly  prepared,  is  a  brown,  crystalline 
powder  which  decomposes  at  200°,  has  a  sp.  gr.  2  6 2  at  15°,  and  is  de¬ 
composed  by  water  in  closed  tubes  at  140°. 

The  formation  of  these  derivatives  is  in  harmony  with  the  formula 

C02H,C6H2(0H)<^Q^>Bi*0H,  ascribed  independently  by  Prunier  and 

by  Pilchard  to  bismuthogallic  acid,  and  also  with  that  now  proposed 
by  the  author,  C02H,C6H2(0H)2,0,Bi0  (compare  Abstr.,  1902,  i, 
290).  T.  A.  H. 

Compounds  of  Hexahydric  Alcohols  with  Mononitrobenz- 
aldehydes.  Adolphe  Simonet  (Bull.  Soc.  chim.,  1903,  [iii],  29, 
503 — 507.  Compare  Fischer,  Abstr.,  1894,  395). — By  the  interaction 
of  the  isomeric  nitrobenzaldehydes  dissolved  in  benzene  with  mannitol, 
sorbitol,  and  dulcitol  suspended  in  sulphuric  acid  (50  per  cent.),  a 
series  of  nitrobenzylidene  derivatives  of  these  polyhydric  alcohols  is 
obtained. 

Tri-m-nitrobenzylidene-mannitol,  C6H806(CH’C6H4,N02)3,  separates 
from  benzene  in  colourless,  crystalline  flocks,  is  soluble  in  benzene, 
less  so  in  warm  alcohol  or  ether,  insoluble  in  water,  and  melts  at 
254°.  It  is  not  decomposed  by  acids,  p -Nitrobenzylidene-mannitol, 
CgH^O^CH'CgH^NCbj,  similarly  prepared,  crystallises  in  colourless 
needles,  melts  at  198*5°  (corr.),  and  is  decomposed  by  warm  dilute 
acids. 

Di-m-nitrobenzylidene-sorbitol,  CgHjgC^CH'CgH^'IsC^^  separates  as 
a  white,  crystalline  powder  from  warm  alcohol,  is  slightly  soluble  in 
warm  benzene,  insoluble  in  water,  melts  at  220°  (corr.),  and  is  readily 
decomposed  by  warm  dilute  acids.  p  -Nitrobenzylidene-sorbitol, 
CgHj^OglCH'CgH^'NO^  crystallises  in  colourless  needles  from  alcohol, 
melts  at  204*5°  (corr.),  is  slightly  soluble  in  boiling  benzene,  insoluble 
in  ether  and  water,  and  is  decomposed  by  warm  dilute  acids. 

m -Nitrobenzylidenedulcitol  separates  from  nitrobenzene  in  colourless 
needles,  melts  at  256*5°  (corr.),  is  insoluble  in  the  ordinary  solvents,  but 
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soluble  in  warm  nitrobenzene,  p - Nitrobenzylidenedulcitol  crystallises 
from  aniline  in  colourless  needles,  melts  at  186°  (corr.),  is  soluble, 
when  warmed,  in  aniline  or  nitrobenzene,  but  does  not  crystallise  from 
its  solutions  in  the  latter.  It  is  readily  decomposed  by  warm  dilute 
acids. 

The  rate  of  formation  of  these  compounds  under  the  conditions 
stated  varies  greatly ;  for  instance,  the  precipitation  of  tri-m-nitro- 
benzylidenemannitol  is  complete  after  1  hour,  whilst  the  formation  of 
p-nitrobenzylidenesorbitol  is  complete  only  after  24  hours. 

T.  A.  H. 

Oxidation  of  o-Aminobenzaldehyde  and  its  Relation  to 
Benzoxazole.  Eugen  Bamberger  (Ber.,  1903,  36,  2042 — 2055). — It 
has  not  been  found  possible  to  isolate  the  o-hydroxylaminobenzaldehyde, 
HO*NH*C6H4*CHO,  which  appears  to  form  the  first  product  of  the 
oxidation  of  o-aminophenol  by  Caro’s  acid.  In  all  cases,  however,  the 
isomeride  (this  vol.,  i,  432)  is  produced,  which  is  now  shown  to  be 
o-formylaminophenol,  HO*C6H4'NH*CHO,  since  aqueous  alkalis  con¬ 
vert  it,  at  the  ordinary  temperature,  into  o-aminophenol  and  formic  acid, 
whilst  benzoyl  chloride  converts  it  into  dibenzoyl-o-aminophenol  ■  when 
heated,  it  loses  water  and  gives  Ladenburg’s  benzoxazole, 

c0h4<o>ch. 

In  acid  solution,  the  o-formylaminophenol  is  accompanied  only  by 
anthranil,  which  appears  to  be  a  direct  product  of  the  dehydration  of 
hydroxylaminobenzaldehyde ;  in  presence  of  magnesia,  anthranil  is 
not  formed,  but  o-nitrophenol,  o-aminophenol,  and  formic  acid  are  pro¬ 
duced  ;  when  magnesium  carbonate  is  used,  anthranil  and  o-azoxy- 
benzoic  acid  are  also  produced.  Formylaminophenol  can  be  prepared 
synthetically  by  heating  together  formic  acid  and  o-aminophenol  j  the 
method  is  similar  to  that  of  preparing  benzoxazole,  but  the  product  is 
crystallised  by  cooling  instead  of  being  distilled  ;  it  can  also  be  pre¬ 
pared  by  heating  benzoxazole  with  water. 

The  resemblance  between  anthranil  and  benzoxazole  is  shown  by  the 
.yj- — .  .y. 

formular  and  C6H4<0>CH,  and  by  their  formation 

from  o-hydroxylaminobenzaldehyde,  and  is  further  indicated  by  the 
fact  that  benzoxazole  has  a  penetrating  odour,  is  very  readily  volatile 
with  steam,  possesses  feeble  basic  properties,  and  combines  with  mer¬ 
curic  chloride  to  form  a  compound,  C7HrjNO,HgCl2,  which  separates  in 
silky,  white  needles,  softens  at  158°,  and  melts  at  168 — 169°. 

T.  M.  L. 

Aminovanillin.  Corneliu  Sumuleanu  (Ann.  Sci.  Univ.  Jassy, 
1903,  2,  131  — 138), — vie. -o- Aminovanillin, 

CHO-C6H2(OMe)(OH)-NH2  [OHO  :  NH2 :  OMe  :  OH  =  1:2:3  :  4  J, 
obtained  by  reducing  the  corresponding  nitro-compound  with  ammonia- 
cal  ferrous  hydroxide,  crystallises  from  water  or  benzene  and  melts  at 
128 — 129°;  the  acetyl  derivative,  CHO,C6H2(OMe)(OH),NH Ac,  crys¬ 
tallises  from  alcohol  in  slender,  yellow  needles  and  melts  at  97°. 
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o-Aminovanillinpkenylhydrazone,  C14H1505N3,  crystallises  from  dilute 
alcohol  or  acetic  acid  in  long,  yellow  needles  and  melts  at  165°; 
o-aminovanillinoxime ,  C8H10O3N2,  crystallises  from  benzene  in  felted 
needles,  melts  at  151 — 152°,  and,  when  diazotised  in  acid  solution, 


gives  hydroxymethoxyindiazoneoxime, 


0H-06H2(0Me)< 


— c:n-oh 


(compare  Bamberger  and  Demuth.  Abstr.,  1901,  i,  391),  which 
separates  from  alcohol  in  long,  acicular  crystals.  This  substance 
dissolves  in  a  solution  of  an  alkali  hydroxide,  and,  on  acidifying, 
vic.-o -vanillinazoimide,  0H*06H2(0Me)(CH0),N3,  is  precipitated  ;  it 
crystallises  from  benzene  in  slender,  felted,  yellow  needles,  melts  and 
decomposes  at  169°,  and,  when  heated  with  a  concentrated  solution  of 
alkali,  gives  not  the  corresponding  amino-acid,  but  apparently  only 
vanillin.  W.  A.  X). 


Electrochemical  Reduction  of  w-Nitroacetophenone  and  of 
ra-Nitrobenzophenone.  Karl  Elbs  and  A.  Wogrinz  (Zeit. 
Elektrochem.,  1903,  9,  428 — 431). — A  solution  of  m-nitroacetophenone 
in  aqueous  alcohol  containing  sodium  acetate  is  reduced,  at  a  nickel 
gauze  cathode  in  the  cold,  to  a  mixture  of  »i-azoxy-  and  m-azo-aceto- 
phenone.  Further  reduction  to  the  corresponding  hydrazo  compound 
is  very  incomplete.  m-Nitroacetophenone,  dissolved  in  alcohol 
containing  sulphuric  acid  and  copper  sulphate,  is  reduced  to  m-amino- 
acetophenone,  the  same  product  being  obtained  in  ammoniacal  solution. 
The  yield  is  about  75  per  cent,  of  the  theoretical  quantity. 

m-Niti-obenzopbenone,  in  alkaline  solution,  gives  an  almost  quanti¬ 
tative  yield  of  the  azoxy-compound.  When  the  reduction  is  carried 
out  at  the  boiling  temperature,  the  azo-compound  is  obtained  in  very 
good  yield.  This  may  be  further  reduced  to  the  hydrazo-compound, 
from  which  the  corresponding  ra-dibenzoylbenzidine  is  obtained.  In 
acid  solution,  m-nitrobenzophenone  is  readily  reduced  to  the  corre¬ 
sponding  amino-compound. 

In  none  of  the  reductions  did  the  carbonyl  group  take  any  part  in 
the  change.  T.  E. 

Oximes  of  Unsymmetrical  Ketones  with  Two  Similar 
Nuclei.  W.  Scharvvin  and  Schorigin  ( Ber .,  1903,  36,  2025 — 2027). 
— 2  :  4 ' -Dimethylbenzophenone,  prepared  by  the  Friedel-Craft’s 
reaction  from  toluene  and  o-toluoyl  chloride,  boils  at  175°  under  12 
mm.  and  at  316 — 318°  under  the  ordinary  pressure,  has  a  sp.  gr.  1‘074 
at  19°,  and  gives  only  a  single  oxime,  which  crystallises  from  alcohol 
in  colourless  needles  and  melts  at  122°;  as  the  oxime  is  converted  by 
the  Beckmann  transformation  into  the  y>-toluidide  of  o-toluic  acid, 
it  has  the  configuration 

(o)  CH3*C6H4*  C  *C6H4’CH3  (p) 

N-OH 

On  the  other  hand,  the  oxime  of  3  : 4'-dimethvlbenzophenone  exists 
in  two  forms,  which  can  be  separated  by  crystallisation  from  alcohol, 
and  melt  respectively  at  143°  and  118 — 119°.  3:4 ' -Bimethylbenzo- 


636 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


phenone  crystallises  from  alcohol  in  large,  transparent  prisms,  melts  at 
82°,  and  boils  at  328—330°.  W.  A.  I>. 

S-(l  :  5)-Diketones.  Emil  Knoevenagel  (Bar.,  1903,  36, 
2118 — 2123.  Compare  Rabe  and  Elze,  Abstr.,  1902,  i,  709).- — Most  1:5- 
diketones  form  bispyrazolones  with  hydrazine  hydrate  and  react,  losing 
water  or  alcohol,  as  diketonic  or  dienolic  compounds;  many,  however, 
foim  only  monopyrazolones  and  have  been  regarded  by  Rabe  and 
Elze  as  cycfohexanolones.  They  are  here  considered  to  be  half  enols, 
and  it  is  assumed  that  in  such  cases  complete  enolisation  is  structur¬ 
ally  hindered.  The  formation  of  dihydropyridine  derivatives  from 
1  :  5-diketones  and  ammonia  probably  necessitates  a  double  enolisation, 
and  in  cases  where  this  is  structurally  hindered,  dihydropyridine  deri¬ 
vatives  are  not  formed. 

The  conversion  of  diketonic  into  keto-enolic  or  bisenolic  compounds, 
or  the  reverse  change,  would  undoubtedly  be  easily  brought  about  by 
piperidine,  and  it  is  not  necessary  to  assume  the  formation  of  a  cyclic 
compound.  Further,  the  conversion  of  cycfohexenones  into  pyridine 
derivatives,  the  reverse  of  Hantzsch’s  conversion  of  dihydropyridines 
into  cycZohexenones,  can  take  place  under  certain  conditions  ;  so  that 
probably  cycfohexanolones  would  undergo  such  changes  still  more 
easily. 

It  is  thus  more  feasible  to  assume  the  existence  of  stable  non-cyclic 
keto-enolic  compounds  in  which  one  half  of  the  molecule  reacts 
entirely  as  a  ketone  and  the  other  entirely  as  an  enol. 

Thus,  ethyl  benzylidenebisacetoacetate  is  keto-enolic, 

0H-0Me:0(C02Et)-0HPh-0H(C02Et)-C0-CH3, 
and  with  ammonia  exchanges  OH  for  NH2  and  opposes  the  greatest 
resistance  to  any  further  enolisation. 

Compounds  such  as  ethyl  benzylideneacetoacetate,  containing  the 
conjugated  system  0  =  C  —  C  =  C,  form  additive  compounds,  for  ex¬ 
ample,  with  /3-aminocrotonic  acid,  thus : 

H0*CMe:C(C02Et)-CHPh-C(C02Et):CMe-NH2, 
which  at  once  lose  water  and  give  dihydropyridines. 

The  following  abstracts,  together  with  those  on  pp.  651,  660,  show 
experimental  evidence  for  these  theories.  E.  F.  A. 

Action  of  Ammonia  on  cycfoHexenone.  Emil  Kjstoevenagel 
and  A.  Erler  ( Ber .,  1903,  36,  2129 — 2130). — On  heating  dimethyl- 
cycfohexenone  with  an  equal  weight  of  ammonium  carbonate  for  6 
hours  at  130 — 140°,  a  small  quantity  of  a  base  was  formed,  which 
proved  to  be  identical  with  2:4:  6-trimethylpyridine.  This  conver¬ 
sion  of  cycfohexenone  into  dihydropyridine  derivatives  is  the  reverse 
of  Hantzsch’s  reaction — the  formation  of  cycfohexenone  by  the  action 
of  hydrochloric  acid  on  dihydropyridine  (Abstr.,  1853,  82). 

E.  F.  A. 

Condensation  of  Benzoylacetone  with  Benzaldehyde.  Emil 
Knoevenagel  and  A.  Erler  {Ber.,  1903,  36,  2131 — 2136). — By  the 
interaction  of  2  mols.  of  benzoylacetone  and  1  mol.  of  benzaldehyde 
dissolved  in  alcohol  in  presence  of  piperidine,  two  isomeric  forms  of 
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benzylid enebisbenzoylacetone  are  formed.  The  more  stable,  or  a-,  form 
melts  at  195°,  the  labile,  /?-,  form  melts  at  121°  and  is  easily  converted 
in  presence  of  piperidine  into  the  a-modification.  With  ferric  chloride, 
the  /?-form  gives  a  dark  red  coloration,  and  is  thus  probably  the 
enolic  modification,  whereas  the  a-eompound  shows  no  colour  reaction. 
Hydroxylamine  hydrochloride  converts  the  a-compound  almost  quanti¬ 
tatively  into  a  crystalline  substance  melting  at  199°,  which  is  probably 
b-oxhnido-^-cocetyl-i-benzoyl-l  :  3-diphenyl cyc\ohexene.  Dry  hydrogen 
chloride  acts  in  a  similar  manner  to  form  2- acetyl- ^-benzoyl -\  :  o-diphenyl- 
cyc\ohexenone-5,  which  crystallises  from  alcohol  in  yellow  needles  melt¬ 
ing  at  183°.  When  heated  with  alkali  hydroxides,  benzylidenebis- 
benzoylacetone  forms  a  1  : 3-diphenylcyc\ohexenone-5 ,  crystallising  from 
light  petroleum  in  white  needles  melting  at  82 — S30,  and  therefore 
not  identical  with  the  compound  obtained  by  Knoevenagel  and 
Schmidt  (A_bstr.,  1895,  i,  48),  which  formed  yellow  crystals  melting  at 
70 — 72°.  The phenylhydrazone  forms  dark  green  needles  from  alcohol 
and  melts  at  181°. 

Benzylidenebenzoylacetone,  CHPh'CBz*COMe,  is  formed  by  dissolving 
benzoylacetone  (1  mol.)  in  benzaldehyde  (1  mol.)  at  35°  and  sub¬ 
sequently  adding  a  few  drops  of  piperidine;  it  crystallises  from 
light  petroleum  in  highly  refractive  crystals  melting  at  98 — 99°. 
Ethyl  acetoacetate-benzylidenebenzoylacetone,  formed  by  the  condensing 
action  of  alcoholic  piperidine  on  its  components,  melts  at  183°.  Dry 
hydrogen  chloride  converts  it  into  ethyl  1  :  3-diphenyl-2-acetyl-5-c.yc\o- 
hexenoneA-carboxylate,  which  melts  at  164°.  E.  F.  A. 


Products  of  the  Condensation  of  Acetylacetone  with 
Aldehydes.  Emil  Knoevenagel  (with  Konrad  Bialon,  Walter 
Ruschhaupt,  G.  Scheider,  Fr.  Croner,  and  W.  Sanger)  ( Ber ., 
1903,36,  2136 — 2180.  Compare  Abstr.,  1895,  i,  48). — Acetylacetone 
combines  with  benzaldehyde  to  form  benzylidenebisacetylacetone, 
which,  under  the  influence  of  hydrogen  chloride  in  alcoholic  solution, 
loses  two  molecules  of  water  forming  phenyldimethyl-w-bisc?/cfo- 
hexenone.  Slightly  varying  the  experimental  conditions  by  using 
chloroform  as  solvent,  only  one  molecule  of  water  is  eliminated  and 
2  :  £-diacetyl-3-phenyl-l-methyl-cyclohexenone-5, 

CH<£“Ac>CHph> 


is  formed. 

This  crystallises  from  light  petroleum  in  transparent,  faintly  yellow 
plates  melting  at  68°,  and  when  heated  with  hydroxylamine  hydro¬ 
chloride  forms  a  compound,  Cl7Hls02K2,  crystallising  in  white  prisms 
and  melting  at  103 — 105°.  This  is  probably  a  dioxime  of  dimethyl - 
ph,enyl-vo-biscyc\ohexenone.  In  presence  of  sodium  hydroxide,  an 
isomeride  melting  at  190 — 193°  is  obtained. 

Boiling  with  alkali  converts  the  ketone  into  dimethylphenyl-m-bis- 
cycfohexenone,  which  can  be  distilled  unchanged  at  355°  under  the 
ordinary  pressure,  and  when  treated  with  hydroxylamine  is  converted 
into  a  mixture  of  mono-  and  di-oximes  ;  the  latter  melts  at  193°  and  is 
identical  with  that  just  described. 
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Phenylhydrazine  yields  a  monophenylhydrazone,  which  forms  dark 
reddish-yellow  crystals  melting  at  199°. 

Acetylacetone  and  acetaldehyde  combine,  in  presence  of  piperidine, 
to  form  ethylidenebisacetylacetone ,  which  crystallises  in  large,  trans¬ 
parent  prisms  meltiDg  at  108°.  Aqueous  hydrochloric  acid  converts 
it  into  trimethyl-m-biscyclohexenone.  Two  isomerides  are  simultaneously 
formed  ;  one  crystallises  in  plates  from  alcohol,  is  soluble  in  water, 
but  insoluble  in  ether  and  light  petroleum,  melts  at  136°,  and  boils 
without  decomposition  at  320°.  The  other  is  soluble  in  light  petroleum 
or  ether,  insoluble  in  water,  melts  at  64°,  and  boils  unchanged  at  280°. 
Dry  hydrogen  chloride  in  chloroform  solution  forms  this  isomeride  only. 
These  substances  are  also  obtained  on  distilling  ethylidenebisacetyl¬ 
acetone  in  a  vacuum. 

Acetylacetone  and  ethyl  benzylideneacetoacetate  condense  in  pre¬ 
sence  of  diethylamine  to  form  a  compound  C18H9006,  ethyl  acetylacetone- 
benzylideneucetoacetate,  melting  at  123°,  which  is  an  isomeride  of  the 
compound  melting  at  156°,  described  by  Knoevenagel  and  Werner 
(Abstr.,  1895,  i,  48).  The  nature  of  this  isomerisation  has  not  been 
established. 

Acetylacetone  (2  mols.)  condenses  with  formaldehyde  in  presence  of 
either  piperidine  or  diethylamine  to  a  solid  and  a  liquid  modification 
of  rnethylenebisacetylacetone,  OH,CMeIC(COMe)*CH2*CH(COA'le)2 ;  the 
solid  melts  at  87 — 88°  and  gives  a  dark  violet  coloration  with 
ferric  chloride  in  alcoholic  solution,  but  forms  no  dihydropyridine 
derivative  with  ammonia. 

The  liquid  modification  gives  a  coloration  with  ferric  chloride, 
forms  diacetyldihydrolutidine  with  ammonia  and  a  bisdimethylpyrazole 
with  hydrazine  hydrate,  and  is  probably  the  dienolic  form, 
CH2[C(COMe):CMe*OH]2. 

Methylenebisacetylacetone,  when  acted  on  by  hydrogen  chloride  in 
chloroform  solution,  forms  a  compound,  CnH1403,  which  melts  at  75° 
and  gives  a  dark  red  coloration  with  ferric  chloride.  It  is  thus  the 
enolic  form  of  2  :  kdiacetyl-l-methylcyclohexenone-5, 

Ptt  /CH(COMe)-CMe^pTT 
on2\CH(C0Me)— CCT  ' 

From  this,  by  the  action  of  ammonia,  a  yellow,  crystalline  substance, 
CnHi502N,  is  formed,  melting  at  136°;  the  platinichloride  melts  at 
225—230°. 


Methylenebisacetylacetone,  under  the  influence  of  concentrated 
sulphuric  acid,  loses  two  molecules  of  water,  forming  dimethyl- m- 
biscyclohexenone ;  this  melts  at  125 — 127°  and  is  easily  soluble  in 
most  organic  solvents. 

Strong  hydrochloric  acid,  on  the  other  hand,  converts  methylene¬ 
bisacetylacetone  into  4  :  6-diacetyl-m-cresol,  the  dioxime  of  which 
melts  at  191°. 

Acetylacetone  and  formaldehyde,  when  condensed  in  molecular  pro¬ 
portions,  do  not  form  methyleneacetylacetone,  but  a  product  composed 
of  two  molecules  of  each  less  a  molecule  of  water, 

CH(COMe)2*CH2-C(COMe)2-CH2-OH. 

This  methylolmcthylenebisacetylacetoue  melts  at  91°. 
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Under  the  influence  of  hydrogen  chloride,  it  yields  a  cyclic  com¬ 
pound,  2 :  i-diacetyl-^-methylol-\-methylo,yc\ohexenone-5i  melting  at 
69°,  whilst  with  hydroxylamine  it  forms  a  substance,  C11HuO;iN2, 
crystallising  in  colourless  needles  and  melting  at  141 — 142°,  which  is 
exceedingly  stable  towards  acids,  and  is  probably  methylenebis- 3  : 5- 
dimethylisooxazole.  This  is  also  obtained  from  the  c?/cfohexone. 

Dirnethylolmethylenebisacetylacetone ,  C13H20O6,  formed  by  the  con¬ 
densation  of  acetylacetone  with  6  molecules  of  formaldehyde,  crystal¬ 
lises  with  2H20  and  melts  at  95°,  or  when  anhydrous,  at  129°.  Its 
dioxime  crystallises  with  1H20  and  melts  at  252°.  Dry  hydrogen 
chloride  converts  it  into  the  cyclic  derivative,  2  :  i-diacetyl-2 :  4- 
dimethylol-l-methylcyclohexenone-b  ;  this  melts  at  145°  and  forms  a 
dioxime  melting  at  268°. 

Trimethyloldiacetyhnethylcyclohexenone  is  also  formed  in  the  above 
condensation.  It  crystallises  from  benzene  in  needles  melting  at  122°, 
or  from  alcohol  with  water  of  crystallisation,  then  melting  at  110°. 
Hydroxylamine  converts  it  into  the  fsooxazole,  melting  at  142°,  described 
above. 

Two  other  compounds  are  formed  in  small  quantities  during  the 
condensation,  namely  : 

Dimelhyloldimethylenetrisacetylacetone,  Cl7H2(!07,  derived  from  3 
molecules  of  acetylacetone  and  4  mols.  of  formaldehyde,  less  2  mols.  of 
water,  melts  at  168°. 

Dimeihylenetriacetylacetone  is  derived  fiom  3  molecules  of  acetyl¬ 
acetone  and  2  mols.  of  formaldehyde,  less  2  mols.  of  water ;  it  melts  at 
121°.  E.  E.  A. 

Thiobenzoylacetone.  Victor  Vaillant  [Bull.  Soc.  chim.,  1903, 
iii,  29,  528 — 530.  Compare  Abstr.,  1899,  i,  599). — When  sulphur 
dichloride  reacts  with  the  copper  derivative  of  benzoylacetone,  dis¬ 
solved  in  chloroform,  thiobenzoylacetone ,  S(CHAcBz)2,  is  produced ; 
this  forms  slightly  yellow,  orthorhombic  crystals,  melts  at  95°,  is 
readily  soluble  in  organic  solvents  with  the  exception  of  alcohol,  and 
is  insoluble  in  water.  It  solutions  are  neutral  to  litmus  and  plienol- 
phtlialein.  The  sodium  derivative,  prepared  by  adding  sodium  ethoxide 
to  the  ketone  dissolved  in  ether,  is  a  voluminous,  pale  yellow  powder ; 
the  copper  derivative  is  a  dirty-green,  amorphous  substance  which 
blackens  in  presence  of  moisture ;  the  ferric  derivative  is  brown  and 
forms  a  deep  red  solution  in  alcohol.  The  ammonium  derivative  is 
precipitated  as  a  pale  yellow  powder  when  ammonia  is  passed  into 
thiobenzoylacetone  dissolved  in  ether.  Similar  compounds  obtained 
with  various  metals  are  described  in  the  original.  T.  A.  H. 

Diphenylquinomethane — the  Chromogen  of  Oxy  triphenyl  - 
methane  Dyes.  Augustin  Bistrzvcki  and  Oakl  Herbst  (Ber.,  1903, 
36,  2333 — 2339). — p-Methoxytriphenylchloromethane, CPh2Cl’C6H4*OMe, 
produced  by  the  action  of  dry  hydrogen  chloride  on  an  ethereal  solu¬ 
tion  of  the  carbinol,  crystallises  in  colourless,  flat  plates  melting  at 
122 — 123°.  When  heated  at  180 — 200°,  it  evolves  methyl  chloride 
and  forms  a  compound,  Cl9H140,  of  molecular  weight  about  270,  which 
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crystallises  from  benzene  in  brownish-yellow  plates  melting  at 
167 — 168°.  This  is  probably  7  :  7- diphenylquinometh ane, 

cPh!:c<°g:gg>co. 

It  unites  with  hydrogen  very  readily,  forming  p-hydroxytriphenyl- 
metbane,  or  with  water  forming  the  corresponding  carbinol,  and  is 
specially  interesting  as  the  chromogen  of  the  aurin  group.  Although 
itself  coloured,  it  does  not  dye  textile  fabrics.  E.  F.  A. 

Condensation  of  Anthraquinone  with  Phenols.  W.  Scharvin 
and  Kusnezof  (Ber.,  1903,  36,  2020 — 2025). —  Phenolanthraquinone, 

probably  CO<C!p6S4^>C(C6H4,OH)2,  obtained  by  heating  a  mixture  of 

anthraquinone,  phenol,  and  stannic  chloride  for  6 — 7  hours  at  140°, 
crystallises  from  alcohol  in  small,  colourless  needles,  melts  at  308 — 309°, 
and  at  higher  temperatures  is  resolved  into  its  constituents;  the 
diacetyl  derivative  crystallises  from  alcohol  in  colourless,  silky  needles 
and  melts  at  244°,  and  the  dibenzoyl  derivative  melts  at  224 — 225°. 

Resorcinolanthraquinone,  C q(1  C  j  q  g  j^>0,  prepared 

by  heating  a  mixture  of  zinc  chloride,  anthraquinone,  and  resorcinol 
for  6  hours  at  200°,  is  an  amorphous,  dark  brown  powder,  which,  like 
phenolanthraquinone,  is  resolved  by  heat  into  its  constituents ;  the 
diacetyl  derivative  is  also  amorphous. 

The  foregoing  substances  are  somewhat  similar  in  structure  to 
phenolphthalein  and  fluorescein,  but  are  less  stable  towai’ds  heat ;  both 
fluorescein  and  phenolphthalein  sublime  unchanged  under  conditions 
which  decompose  the  anthraquinone  derivatives.  W.  A.  D. 

Derivatives  of  Anthraquinone.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  141575). — a-Alphylaminoanthraquinones  contain¬ 
ing  a  hydroxyl  group  in  the  ortho-position  relatively  to  the  alphylamino- 
group  yield  dyes,  on  oxidation,  probably  having  the  constitution  of  oxa- 

zines,  such  as  C6H4<C^qq^C6IJ2<\^^>C6H4.  The  preparation  of  the 

alpbylamino-derivative  and  conversion  into  oxazine  may  be  carried 
out  in  one  process  by  heating  the  a-nitrohydroxyantliraquinone  with 
the  amine  and  mercuric  oxide.  The  colour-reactions  of  the  following 
derivatives  and  their  oxazines  are  described  :  l-nitro-2-hydroxyanthra- 
quinone,  l-nitro-2  :  i-dihydroxyanthraquinone,  l-anilino-2-hydroxyanthra- 
quinone,  l-anilino-2-hydroxy-3-nitroanthraquinone,  1  -anilino-2  :  4-di- 
hydroxy  anthraquinone,  and  l-p-toluidino  2  :  i-dihydroxyanthraquinone. 

C.  H.  D. 

Syntheses  in  the  Naphthacenequinone  Series.  III.  Christian 
Deichler  aDd  Ch.  Wejzmann  ( Her 1903,  36,  2326 — 2330). — W-Nitro- 
Q-hydroxynaphthacenequinone,  produced  by  the  nitration  of  6-hydroxy- 
naphthacenequinone  in  acetic  acid  solution,  crystallises  in  yellow  needles 
melting  at  274°;  it  forms  a  sparingly  soluble  violet  potassium  salt. 
Dinitro-Q-hydroxynaphthacenequinone,  prepared  by  direct  nitration 
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foranhourat  the  temperature  of  the  water-bath,  crystallises  in  yellowish- 
red  crystals  melting  at  260°. 

When  reduced  with  zinc  chloride  and  alkali,  the  nitro-compound 
yields  the  corresponding  11  -amino-ft-hydroxynaphthacenequinone,  which 
crystallises  from  nitrobenzene  in  black  needles  with  a  green  metallic 
lustre.  As  sodium  nitrite  converts  it  into  the  6  : 1 1-dihydroxy- 

,  ,  .  „TT  .co-oeiOHV  ^  TT  ,  .  . 

naphthacenequmone,  C6H4<_  M  '  'p>C6H4,  the  constitution  or 

CO*C‘C(OH) 

the  nitro-  and  amino-compounds  is  established. 

The  dinitro-com pound  could  not  be  reduced  ;  zinc  chloride  and  alkali 
convert  it  into  a  compound,  C18Hn04N,  crystallising  in  violet-black 
needles,  probably  aminodihydroxynaphthacenequinone. 

The  nitration  of  dihydroxynaphthacenequinone  can  only  be  effected 
by  acting  on  the  cold  solution  in  strong  sulphuric  acid  with  nitrous 
fumes.  Dinitro-§  :  1\ -dihydroxynaphthacenequinone  forms  reddish-brown 
crystals,  and  on  reduction  yields  a  diamino- compound  crystallising  from 
nitrobenzene  in  dark  green,  glistening  needles.  E.  E.  A. 


Euphorbone.  W.  M.  Ottow  {Arch.  Pharm.,  1903,  241, 
223 — 240.  Compare  especially  Henke,  Abstr.,  1887,  72). — The 
material  was  obtained  by  extracting  euphorbium  with  light 
petroleum.  The  best  crystals  were  obtained  from  a  solution  in  light 
petroleum;  they  melted  at  71°.  From  methyl  alcohol,  crusts  were 
obtained  melting  at  114 — 115°.  The  crystals  from  light  petroleum 
lost  about  5 '6  per  cent,  of  their  weight  when  heated  at  97°  under 
diminished  pressure.  What  remained  was  found  to  have  the  same 
composition  and  molecular  weight  as  the  crystals  from  methyl  alcohol 
and  from  acetone,  expressed  by  the  formula  C27H440.  In  IT  per 
cent,  chloroform  solution,  [a]D  was  15'0°at  20°;  in  4  percent,  solution, 
16-8°  at  15°,  16'5°  at  20°.  Treatment  with  acetic  anhydride  led  to 
the  formation  of  an  apparently  new  substance ,  melting  at  100 — 102° 
and  with  the  empirical  composition  of  a  monacetyl  derivative ;  no 
acetyl  group  could  be  detected  in  it,  however.  Sodium  seems  to  have 
no  action  on  euphorbone  in  boiling  alcoholic  solution.  A  dibromo- 
additive  product,  C27H44OBr2,  can  be  obtained  melting  at  about  81°. 
Heating,  with  or  without  a  solvent,  alters  the  melting  point  of  euphor¬ 
bone  and  lowers  its  solubility  as  a  rule.  When  heated  in  the  air,  the 
substance  gains  in  weight.  0.  F.  B. 

Phellandrene.  Friedrich  W.  Semmler  ( Ber .,  1903,  36, 

1749 — 1756). — Crude  phellandrene,  prepared  from  eucalyptus  oil, 
contains  two  isomeric  phellandrenes,  C10H16,  together  with  small 
quantities  of  cymene  and  cineole.  On  oxidation  with  potassium  per¬ 
manganate  in  neutral  solution,  the  terpenes  are  completely  oxidised, 
and  the  cymene  and  cineole  may  be  removed  by  distillation  with  steam. 
The  residue  consists  of  a  mixture  of  a-hydroxy-/3-isopropylglutaric 
lactone,  C8H1204,  and  a-hydroxy-/?-tsopropyladipic  acid,  C9H1605,  which 
may  be  separated  by  means  of  their  copper  salts.  The  latter  acid  is 
hot  formed  by  oxidation  of  the  former  by  potassium  permanganate, 
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and  the  two  acids  must  therefore  be  derived  from  different  isomeric 
phellandrenes. 

n -Phellandrene,  yielding  a-hydroxy-/3-fsopropylglutaric  acid  on  oxida¬ 
tion,  must  have  the  constitution  CHPr^<^Qg and 
i p-phellandrene,  yielding  a-hydroxy-/3-isopropyladipic  acid,  must  have 
the  constitution  CHPi^<^qj^  Both  isomerides  are  re¬ 

duced  to  dihydrophellandrene,  CHPr^CQ^.^j^^CMe.  n -Phellan- 

riTTT> _ rrrr  ^  ^ 

drene  dibromide,  CHPr/s^Qg  .Qjjg^^CMe,  is  readily  conve  rted  into 
cymene  by  alcoholic  potash  ;  ^-phellandrene  dibromide, 
CHPr<^^^>C-CH2Br, 

on  the  other  hand,  exchanges  one  bromine  atom  for  an  ethoxyl  group, 


forming  CHPr  >C*CH2Br. 

The  two  isomeric  phellandrenes  must  form  distinct  nitrites.  The 
hydrochloride  of  the  diamine,  obtained  by  reduction  of  phellandrene 
nitrite  in  acid  solution,  has  been  shown  by  Wallach  (Abstr.,  1902,  i, 
725)  to  decompose  into  ammonium  chloride  and  cymene  on  heating, 
and  must  therefore  have  the  constitution 

CHW<CT%H(NH^>CMe’ 

and  be  derived  from  w-phellandrene,  which  constitutes  the  bulk  of  the 
crude  product.  C.  H.  D. 


Thujene.  I  wan  Kondakoff  and  Y.  Skworzoff  (J.  pr.  Chem.,  1903, 
[ii],  67,  573 — 579.  Compare  Abstr.,  1903,  i,  505,  and  Tschugaeff, 
Abstr.,  1901,  i,  38,  601). — Thujene  was  prepared  by  the  xanthate  method 
from  a  specimen  of  thujyl  alcohol,  which  boiled  at  98’5 — 101°  under 
12  mm.  pressure  and  had  a  sp.  gr.  0  9220  at  20°/4°,  nD  1 '46405,  and 
[a]D  +61°5'.  On  distillation,  it  yielded  five  fractions  having  the 
physical  properties  given  below  : 


A. 

A. 

B. 

B,. 

c. 

B.  p. ... 

147—150° 

150—151-5° 

151-5— 152-5° 

152-5—156° 

156—168° 

Sp.  gr. 

0-8258  at  18° 

0-8260  at  18° 

0-8279  at  17" 

0-8286  at  17° 

0-8286  at  17° 

n0 . 

1-44929 

1-45001 

1-44999 

1-44909 

1-45259 

[«1»- 

+  48°32' 

+  40T5' 

+  28T2' 

+i2°r 

+  3°33' 

These  results  are  compared  with  those  of  Tschugaeff  and  the  value 
of  the  xanthate  method  discussed. 

The  authors  reply  to  the  criticisms  of  Tschugaeff  ( J .  Euss.  Phys. 
Chem.  Soc.,  1903,  35,  81).  G.  Y. 


Varieties  of  India-rubber.  III.  Carl  D.  Harries  ( Ber 1903, 36, 
1937 — 1941.  Compare  this  vol.,  i,  189,  and  Abstr.,  1902,  i,  811). — 
Mozambique  rubber  and  Guayrule  rubber,  both  of  which  are  impure 
varieties,  yield  the  nitrosite,  C20H30O14N6,  decomposing  at  160 — 161° 
Gutta-percha  and  balata  yield  nitrosites  under  similar  treatment. 
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That  from  gutta-percha  is  yellow,  decomposes  at  about  160 — 161°,  and 
seems  to  have  the  formula  C10H15O7N3 ;  that  from  balata  decomposes 
at  155°  and  its  percentage  composition  does  not  agree  with  the  above 
formula. 

The  formation  of  the  nitrosite  may  be  employed  for  the  estimation 
of  rubber  in  different  preparations.  J.  J.  S. 

Natural  Resins  [“Ueberwallungsharze”].  VIII.  Oxidation  of 
Lariciresinol.  Max  Bamberger  and  Heinrich  Renezeder  ( Monata - 
hefte,  1903,  24,  209—217.  Compare  Abstr.,  1898,  i,  88,  and  1899, 
i,  929). — Tetra-acetyllariciresinol,Cl7H12(OMe)2(OAc)4,on  careful  oxida¬ 
tion  with  a  cold  solution  of  chromic  acid  in  acetic  acid,  yields  a  com¬ 
pound,  Cl7H1202(0Me)2(0Ac)4,  which  is  hydrolysed  by  alcoholic  potash 
to  a  crystalline  substance,  Cl7H10O(OMe)2(OH)2.  This  melts  at 
1 80 — 18 1°,  is  soluble  in  most  organic  solvents,  gives  a  red  coloration  with 
iron  chloride  and  a  blood-red  shade  with  concentrated  sulphuric  or 
hydrochloric  acids,  and  reduces  ammoniacal  silver  nitrate  solution. 
It  forms  a  diacetyl  derivative,  insoluble  in  cold  alkali,  which  crystal¬ 
lises  in  colourless  needles  melting  at  168°.  Methyl  sulphate  converts 
it  into  the  dimethyl  ether  melting  at  131°.  E.  F.  A. 

Cyclamin.  Fr.  Plzak  ( Ber .,  1903,  36,  1761 — 1765). — Cyclamin, 
the  glucoside  of  cyclamen-tubers,  is  extracted  by  70  per  cent,  alcohol 
and  purified  by  repeated  solution  in  hot  alcohol,  from  which  it  separates 
on  cooling  as  a  white,  amorphous  powder  which  begins  to  melt  at 
225°,  and  has  the  composition  C25H42012.  It  dissolves  slowly  in  water 
and  is  insoluble  in  ether.  The  specific  rotation  of  a  2  per  cent, 
solution  is  [a]D  -  36-3°  at  20°.  It  does  not  reduce  Fehling’s  solution. 

Cyclamin  is  hydrolysed  when  heated  with  dilute  sulphuric  or 
hydrochloric  acid,  forming  an  insoluble  product,  cyclamiretin,  dextrose, 
and  a  pentose,  according  to  the  equation  C25H42012  +  H20  =  C14H2202 + 
C6Hl206  +  C5H10O5.  The  pentose  is  isolated  from  the  filtrate  from 
cyclamiretin  by  warming  the  syrup  with  alcoholic  phenylbenzyl- 
hydrazine.  TArabinose  is  thus  isolated,  but  appears  to  be  derived 
from  a  pentosan,  which  is  only  removable  from  cyclamin  with  great 
difficulty.  Pure  cyclamin  yields  an  uncrystallisable  pentose,  cyclose 
(compare  Rayman,  Abstr.,  1898,  i,  229),  having  a  specific  rotation 
[a]D  +48-78°  at  20°  and  forming  an  osazone  which  melts  at  151°.  No 
hydrazone  could  be  prepared.  The  strength  of  the  pentose  solution 
was  determined  by  distillation  with  hydrochloric  acid  and  estimation 
of  the  furfural  pioduced,  and  also  by  means  of  Fehling’s  solution. 

The  insoluble  product,  cyclamiretin,  appears  to  be  identical  with 
Rochleder’s  sapogenin.  It  is  an  amorphous  substance  which  begins 
to  melt  at  215°  and  is  insoluble  in  water,  but  readily  soluble  in  alcohol 
and  ether.  Analysis  indicates  the  composition  CuH2202. 

C.  H.  D. 

Action  of  Emulsin  on  Salicin  and  Amygdalin.  Theory  of  the 
Action  of  Emulsin.  Victor  Henri  and  S.  Lalou  ( Compt .  rend., 
1903,  136,  1693 — 1694). — The  velocities  of  hydrolysis  of  salicin  and 
amygdalin  by  emulsin  have  been  determined  and  the  velocity  of 
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hydrolysis  of  mixtures  of  these  two  glucosides.  The  hydrolysis  was 
followed  polarimetrically. 

The  results  show  that  the  speed  of  the  action  of  emulsin  on  a 
mixture  of  salicin  and  amygdalin  is  less  than  the  sum  of  the  speeds  of 
the  action  of  the  same  quantity  of  emulsin  on  salicin  alone  and  on 
amygdalin  alone.  The  velocity  of  hydrolysis  in  the  mixture  is 
greater  than  that  for  either  of  the  glucosides  alone.  The  difference 
between  the  velocity  of  the  action  on  the  mixture  and  the  sum  of  the 
single  velocities  increases  with  the  concentration  of  the  solution. 

These  results  are  best  interpreted  by  assuming  that  the  emulsin 
first  forms  an  intermediate  compound  with  the  glucoside,  and  this  then 
decomposes,  regenerating  the  ferment.  J.  McC. 

The  Phthalones.  Alexander  Eibner  ( Ber .,  1903,  36, 
1860 — 1861).-— A  claim  for  priority  (compare  von  Huber,  this  vol.,  i, 
576).  E.  F.  A. 

Derivatives  of  Aminopyromucio  Acid  and  of  Furfurylamine. 

R.  Marquis  ( Compt .  rend .,  1903,  136,  1454 — 1456). — Ethyl  amino - 
pyromucate,  NH2’C40H2*C02Et,  prepared  by  the  reduction  of  ethyl 
nitropyromucate  (this  vol.,  i,  50),  crystallises  in  colourless  prisms, 
melts  at  95°,  and  is  soluble  in  organic  solvents  with  the  exception  of  light 
petroleum  and  in  warm  water  ;  it  cannot  be  saponified  without  com¬ 
plete  decomposition.  The  acetyl  derivative  separates  from  boiling 
acetone  in  colourless  leaflets,  melts  at  173 '5°,  solidifies  on  further 
heating,  and  re-melts  at  177'5°;  the  latter  modification  is  also  pro¬ 
duced  when  the  first  form  is  left  in  contact  with  its  mother  liquor ; 
both  forms  dissolve  in  dilute  alkaline  liquids  and  are  reprecipitated 
by  carbon  dioxide. 

Acetylaminopyromucic  acid ,  N HAc G4OH2* C02H,  crystallises  from 
acetone  in  colourless  needles,  decomposes  at  285°,  and  is  sparingly 
soluble  in  alcohol  and  water  ;  the  potassium,  calcium,  and  copper  salts 
were  prepai*ed.  When  the  acid,  dissolved  in  pyridine,  is  heated  in 
■closed  tubes  at  170° — 180°,  acetyl  furfurylamine,  C4OH3'lNHAc,  is 
formed  ;  this  crystallises  in  slightly  yellow  leaflets,  melts  at  112°,  is 
readily  soluble,  except  in  benzene  and  light  petroleum,  and  is  com¬ 
pletely  decomposed  by  acid  and  alkali  solutions. 

Ethyl  benzoylaminopyromucate  crystallises  in  colourless  needles, 
melts  at  99 — 100°,  is  soluble  in  organic  liquids  and  in  dilute  alkali 
solutions,  and  readily  resinifies.  T.  A.  H. 

7:8-Dihydrox.y-2-methylchromone.  M.  BuUMBERGand  Stanislaus 
Von  Kostanecki  (Ber.,  1903,  36,  2191 — 2193). — Gallacetophenone 
trimethyl  ether  reacts  with  ethyl  acetate  in  presence  of  metallic 
sodium  to  form  2:3:  A-trimethoxybenzoylacetone, 

C6H2(OMe)3-CO'CH2-CO-CH3, 

'Crystallising  from  alcohol  in  white  leaflets  melting  at  65°.  Hydriodic 
•acid  reduces  it  to  7  :  S-dimethoxy -2 -methyl chromone, 

OMe-CI  C(OMe)'  C-O-  C  Me 

ch:ch — c-coch  ’ 
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which  crystallises  from  hot  water  in  bundles  of  white  needles  contain¬ 
ing  1H20,  and  melting  at  102°  after  dehydration.  Further  heating 
with  hydriodic  acid  removes  the  methyl  groups,  forming  7  :  8 -dihydr- 
oxy -'2-methyl  chromone,  which  crystallises  from  boiling  water  in  long, 
glistening  needles  containing  |H20,  melting  at  about  243°  after 
dehydration,  and  dissolving  in  sodium  hydroxide  to  an  intensely 
yellow  solution.  The  alcoholic  solution  is  coloured  green  by  ferric 
chloride.  The  diacetyl  derivative  crystallises  from  dilute  alcohol  in 
white  needles  which  melt  at  120°  (compare  also  this  vol.,  i,  272). 

C.  H.  D. 


Transformation  Product  of  the  Parent  Substance  of  Brazilin. 

Stanislaus  von  Kostanecki  and  Lorenzo  L.  Lloyd  ( Ber .,  1903,  36, 
2193 — 2199). — The  oxidation  product  of  brazilin  trimethyl  ether 
(compare  Abstr.,  1902,  i,  481)  is  reduced  successively  by  hydriodic 
acid  to  the  compounds  C16H60(0H)4  and  C16H70(0H)3.  The  latter 
yields  a  compound  C16H10O  on  distillation  with  zinc  dust.  The 
possible  formulae  of  the  products  are  discussed  at  length,  and  the 
compound  C16H10O,  or  brazan,  is  formulated  as  phenylene- 2:3- 
C  1 i 

naphthylene  oxide,  0<\  i 1 8  *  • 

CirtH6 

2:7:8: 5-(or  10  )-Tetrahydroxybrazan, 

oh-c-ch=^o-c-oh=c-ch:c-oh 
gh*ch:c — c-  c(OH) :  c-chic-oh’ 

obtained  by  gentle  reduction  of  the  oxidation-product  with  hydriodic 
acid,  crystallises  from  dilute  alcohol,  but  discolours  in  the  air ;  its 
tetra-acetyl  derivative  melts  at  208 — 209°.  The  solution  in  concentrated 
sulphuric  acid  is  orange  with  a  characteristic  green  fluorescence. 
Tetramethoxybrazan  crystallises  from  alcohol  in  white  needles, 
melts  at  158°,  and  dissolves  in  alcohol  with  violet  fluorescence;  it  is 
identical  with  Herzig’s  /3-tetramethyldebydrobrazilin  (Abstr.,  1902,  i, 
482).  2:7:  S-Trimethoxybrazan,  prepared  by  further  reduction  of  the 

tetrahydroxy-compound  with  hydriodic  acid  and  methylation  with 
methyl  sulphate,  crystallises  from  benzene  in  white  leaflets,  melts  at 
244 — 246°,  and  dissolves  in  concentrated  sulphuric  acid  to  a  violet 
solution,  becoming  green  on  standing.  Brazan  is  obtained  by  dis¬ 
tillation  of  the  tetrahydroxy-derivative,  or  better,  of  Bollina,  Kostanecki, 
and  Tambor’s  trihydroxybrazan  (Abstr.,  1902,  i,  482)  with  zinc  dust, 
and  crystallises  from  alcohol  in  leaflets  melting  at  202°.  Its  alcoholic 
solution  exhibits  a  greenish-blue  fluorescence.  C.  H.  D. 


Coloured  Transformation  Products  of  Brazilin.  Stanislaus 
von  Kostanecki  and  Lorenzo  L.  Lloyd  (Ber.,  1903,  36,  2199 — 2201). 
— Chromic  acid  oxidises  tetra-acetoxybrazan  (compare  preceding 
abstract)  in  glacial  acetic  acid  solution  to  2:7: 8 -triacetoxybrazan- 
O’C’CO 

quinone,  OAc*C6H3<^  II  ^>C6H2(OAc)2,  which  crystallises  from 
C'CO 


glacial  acetic  acid  in  small,  yellow  needles  melting  at  281°,  and  dis¬ 
solving  in  concentrated  sulphuric  acid  to  a  green  solution.  Reduction 
and  simultaneous  acetylation  by  Liebermann’s  method  (Abstr.,  1888, 
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717)  converts  it  into  2  :  5  :  7  : 8  :  10-penta-acetoxybrazan,  crystallising 
from  acetic  acid  iu  colourless  needles  melting  at  268°.  2:7:  S-Tri- 

methoxybrazanquinone,  prepared  by  oxidation  of  5-  (or  10-)hydroxy- 
2:7:  8-trimethoxybrazan  with  chromic  acid,  crystallises  from  acetic 
acid  in  orange-red  needles  melting  at  260°  and  dissolving  in  con¬ 
centrated  sulphuric  acid  to  a  green  solution.  Simultaneous  reduction 
and  acetylation  convert  it  into  2:7:  S-trimethoxy-5  : 10 -diacetoxybrazan, 
which  crystallises  from  acetic  acid  in  white  needles  melting  at 
254 — 255°.  Hydrolysis  with  sodium  hydroxide  and  subsequent 
methylation  yields  2:5:7:8:10  -pentavielhoxybrazan,  melting  at 
167°.  C.  H.  D. 


Naphthalene  from  the  Transformation  Products  of  Heemat- 
oxylin.  Stanislaus  von  Kostanecki  and  A.  Rost  (Ber.,  1903,  36, 
2202 — 2206). — The  name  Urufen”  is  proposed  for  benzylchromene,  the 
parent  substance  of  brazilin  and  heematoxylin,  and  “  rufindan  ”  for 

Q _ Q  ££ 

the  hypothetical  compound  C6H4<C]  1 1 

CH’CL 

Perkin’s  tetramethylhsematoxylon,  obtained  by  oxidation  of  hmmat- 
oxylin  tetramethyl  ether  (Trans.,  1902,  81,  1059),  is  not  a  ketone,  but 
a  diol,  being  1:2:8:  9-tetramethoxyrufindandiol  (compare  Kostanecki 
and  Lampe,  Abstr.,  1902,  i,  481).  When  acetylated  and  hydrolysed, 
it  yields  1:2:8:  9-tetramethoxyrufindenol  (Perkin’s  anhydrotetra- 

q _ CH 

methylhsematoxylon),  C6H2(OMe)2<C^ _ JJ  •  On  addi- 

C(OH)^>^6^2^^e^2 

tion  of  sulphuric  acid  to  an  alcoholic  solution  of  the  diol,  water  is 
eliminated,  and  5 -(or  I0-)hydroxy-l  :  2  :  7  :  8 -tetramethoxybrazan  is  pro¬ 
duced  (compare  the  trimethoxy-compound  in  preceding  abstract), 
crystallising  from  benzene  in  leaflets  which  melt  at  218°.  The  acetyl 
derivative  crystallises  from  alcohol  and  acetic  acid  in  rosettfes  of  needles 
melting  at  196°.  Methylation  yields  1  :  2  :  5(or  10)  :7  :  &-pentameth- 
oxybrazan,  crystallising  from  alcohol  in  white  needles  and  melting 
at  174°.  Chromic  acid  oxidises  the  tetramethoxy-compound  to 
1:2:7:  Q-tetramethoxybrazanquinone,  which  crystallises  from  acetic 
acid  and  alcohol  in  claret-red  needles  melting  at  264°  and  dissolving  in 
concentrated  sulphuric  acid  to  an  olive-green  solution.  Simultaneous 
reduction  and  acetylatioD  converts  it  into  1:2:7:  Sdetramelhoxy- 
5  :  IQ-diacetoxybrazan  melting  at  234°. 

Hydroxytetramethoxybrazan  and  tetramethoxybrazanquinone  yield 
naphthalene  on  distillation  with  zinc  dust.  C.  H.  D. 


Some  New  Compounds  of  the  Pyranol  Series.  Robert 
Fosse  and  A.  Robyn  ( Compt .  rend.,  1903,  130,  1566 — 1569.  Compare 
Abstr.,  1902,  i,  449  ;  this  vol.,  i,  49,  357,  510). — The  oxidising  power 
of  the  pyryl  salts  on  alcohol  has  been  made  use  of  for  the  production 
of  some  pyrones. 
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1  :  8- Dimethyl-4: :  5 -diisopropylxan thone, 

CH- OMe'C-OO-C.'OMe-CH 
CH-CPr  K  C-O-C  ICPr^CH’ 

was  obtained  by  starting  with  thymol;  it  melts  at  121°.  If  this 
compound  is  subjected  in  alcohol  solution  to  the  action  of  nascent 
hydrogen  until  the  residue  left  when  the  alcohol  is  evaporated  is  soluble 
in  warm  hydrochloric  acid,  the  pyranol  is  produced.  When  the  pyranol 
is  dissolved  in  warm  hydrochloric  acid,  a  pyryl  salt  is  formed, 

0t.H2MePr^<^(^>06H2MePi^  +  HC1  = 

P  FT 

CGH2MePrP<(l)cl>CGH2MeP^, 

and  when  the  red  solution  is  poured  into  alcohol,  decolorisation  takes 
place,  aldehyde  is  evolved,  and  1  :  8  dimethyl -4  :  5-diisopropylxanthene, 

C6H.,MePr^<^^£j!>C6H2MePr£  separates.  The  xanthene  may  also 

be  obtained  by  passing  a  current  of  hydrogen  chloride  into  an  alcoholic 
solution  of  the  xanthol.  It  forms  white  crystals,  and  melts  at  164-5°. 
With  iodine,  it  gives  a  compound  rich  in  iodine,  the  crystals  of  which 
have  a  metallic  lustre. 

1  :  8-Dimethylxanthone  can  be  obtained  by  distilling  j»-tolyl  phos¬ 
phate  with  potassium  carbonate  or  from  Q-p-tolyloxy-m-toluic  acid, 
C6H4Me*0,C6H;!Me,C02H,  which  is  produced  by  the  action  of  sodium 
carbonate  on  jo-tolyl  carbonate.  This  acid  melts  at  113 — 114°.  When 
the  xanthone  is  treated  as  above,  1 :  8 -dimethylxanthene, 

CeH8Me<™£>CcHsMe, 

is  formed.  It  is  obtained  in  silvery- white  scales  which  melt  at  165°. 

J.  McC. 


7-Hydroxy  2-phenyl- 1  : 4-benzopyranol-4-carboxylic  Acid  and 
its  Lactone.  Carl  Bulow  and  Herm.  Wagner  (Ber.,  1903,  36, 
1941 — 1953). — 7 -IIydroxy-2-phenyl-l  :  \.-benzopyranol-^-carboxylic  acid , 
OH’C—CH’C - 6 - CPb.  ^TT  .  ,  .  ,  .  ,  , 

ch:ch-c-o(ohkco.h)>ch’  18  obtamed  m  the  form  of  lts 
,  7  77  .  7  oh-cci-ch:c-o-cpik  „tt  ,  ,  J  ,, 

hydrochloride ,  CH’CH*C*C(CO  Hy  when  hydro&en  chloride 

is  led  into  a  solution  of  resorcinol  and  benzoylpyruvic  acid  in  acetic 
acid  at  a  temperature  of  60 — 80°.  The  hydrochloride  forms  an  orange- 
red,  crystalline  powder  only  sparingly  soluble  in  hot  water,  but  readily 
so  in  boiling  alcohol  to  which  the  theoretical  amount  of  sodium  acetate 
has  been  added,  and  also  in  most  alkalis.  The  free  acid  is  obtaiued 


when  a  concentrated  solution  of  the  hydrochloride  in  hot  aqueous 
sodium  acetate  is  mixed  with  acetic  acid  and  allowed  to  cool ;  it  crys¬ 
tallises  in  orange-coloured  plates.  Th epicrate,  C16H10O4,C6H3O7N3,  forms 
orange-coloured  crystals.  When  heated  for  some  time  with  aqueous 
potassium  hydroxide,  the  acid  is  decomposed  yielding  acetophenone  and 
resorcinol,  the  latter  being  formed  from  the  dihydroxybenzoylformic 
acid  first  produced.  The  latter  has  also  been  isolated  in  the  form  of 
lemon-yellow  prisms,  which,  when  dehydrated,  melt  at  194°, 
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When  the  acid  is  oxidised  with  an  acetic  acid  solution  of  chromic 
anhydride,  it  yields  Kostanecki’s  7-hydroxy-2-phenyl-l  :  4-benzopyrone 
(3-hydroxyflavone)  (Abstr.,  1898,  i,  369),  and  hence  follows  its  con¬ 
stitution,  When  the  carboxylic  acid  is  acetylated  either  in  pyridine 
solution  or  by  boiling  with  acetic  anhydride,  sodium  acetate,  and  acetic 

acid,  it  yields  a  lactone,  OAc'CgOH^h^Q^Q^CgOH^Ph'OAc,  which 

crystallises  in  lemon-yellow  plates  melting  at  1 57*5 — 158°.  The 
corresponding  benzoyl  derivative  melts  and  decomposes  at  192°. 

Resorcinol  and  ethyl  benzoylpyruvate,  under  the  conditions  just 
described,  yield  ethyl  7 -hydroxy-2-phenyl-\  :  i-benzopyranolA-carboxylate 
in  the  form  of  its  hydrochloride.  The  free  ester  is  a  brownish-violet, 
amorphous  powder.  The  picrate ,  obtained  by  the  union  of  one  molecule 
of  the  quinonoid  ester  with  one  of  picric  acid,  forms  dark  red  crystals. 
When  acetylated  in  pyridine  solution,  the  ester  yields  a  diacetyl  deriv¬ 
ative,  namely,  ethyl  7 -ace toxy -2 -phenyl-1  :  i-acetylbenzopyranol-i-carb- 
oxylate  in  the  form  of  a  syrup. 

When  the  ester  is  boiled  with  acetic  acid  and  sodium  acetate,  it 
yields  the  acetylated  lactone  melting  at  157*5 — 158°.  J.  J.  S. 


Derivatives  of  a-  and  /3-N aphth acoumarins.  Kurt  Bartsch 
( Ber .,  1903,  36,  1966 — 1976). — The  author,  by  modifying  von 
Pechmann’s  method  of  heating  a  mixture  of  a-naphthol,  malic  acid, 
and  concentrated  sulphuric  acid,  obtains  a  25 — 30  per  cent,  yield  of 
a -naphthacoumarin,  C13Hs02,  which  crystallises  from  alcohol  in  yellow 
needles  and  melts  at  141 — 142°. 

i-Methyl-a-naphthacoumarin,  C10H6<^^.  obtained  by  the  con¬ 

densation  of  a-naphthol  and  ethyl  acetoacetate  in  concentrated 
sulphuric  acid  at  0°,  crystallises  in  slender,  snow-white,  felted  needles 
and  melts  at  167°. 

3-ElhylA-rnethyl-a-naphthacoumarin,  C10H(;<^^  *CEt’  PrePare(i 


similarly  from  ethyl  ethylacetoacetate,  forms  silvery  leaflets  and  melts 


at  138°. 


Ethyl-a-naphthacoumarinA-carboxylate, 


c10h6< 


o - CO 

C(C02Et):CH' 


obtained  from  a  naphthol  and  ethyl  oxalate,  separates  from  alcohol 
in  pleochroic  needles  melting  at  145 — 146°.  Attempts  to  condense 
a-naphthol  with  ethyl  benzoylacetate  or  ethyl  acetonetricarboxylate  by 
means  of  sulphuric  acid  were  fruitless. 


3- Methyl- (S-naphthacoumarin, 


c10h6< 


o— CO 
CHICMe’ 


prepared  by  heating 


/3-naphtholaldehyde  with  sodium  propionate  aod  propionic  anhydride 
for  3  hours  at  190 — 200°,  crystallises  from  alcohol  in  slender  needles 
and  melts  at  157 — 158°.  3 -Ethyl- (3-naphthacoumarin, 

Jd - CO 

°10  0<^CH:CEt’ 

obtained  similarly  from  /3-naphtholaldehyde,  sodium  butyrate,  and 
butyric  anhydride,  crystallises  in  long,  yellow  needles  and  melts  at 
110°.  3 -Phenyl- fi-naphthacoumarin,  prepared  from  /J-naphtholaldebyde, 
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sodium  phenylacefcate,  and  acetic  anhydride,  forms  slightly  yellow 
needles  and  melts  at  142°. 

The  following  substances  were  obtained  by  condensing  /3-naphthol- 
aldehyde  with  dicarboxylic  and  ketonic  acids.  Ethyl  fi-naphthcicoumarin - 

3-carboxylate,  C10H6<^?  ,  obtained  by  boiling  a  mixture  of 

CH.OC02M 

the  aldehyde  with  ethyl  malonate  and  acetic  anhydride,  crystallises 
from  alcohol  in  rosettes  of  yellow  needles,  melts  at  115°,  and  on 

hydrolysis  gives  the  acid,  C10H6<^nT3  which  crystallises  in 


yellow  needles  melting  at  234°. 
Di-fi-naphthacoumarin, 


'CH:C-C02H’ 


-CO 


ioIVCH 


>C-C< 


co-o 

ch-c10h6’ 


prepared  by 


boiling  the  aldehyde  with  sodium  succinate  and  acetic  anhydride, 
crystallises  from  nitrobenzene  in  golden  needles  and  melts  above  300°. 

3-fi-Naphthacoumaryl  methyl  ketone,  C’°H«<CH:C-COMe’  P‘'«ra™d 

from  ethyl  acetoacetate,  crystallises  from  benzene  in  yellowish-green 
leaflets,  melts  at  187°,  and  gives  a  phenylhydrazone, 

,0 — CO 


^io®6<CriTT*n 


'CHiOCMeiN-NHPh’ 
crystallising  from  acetone  in  long,  red  needles 
decomposing  at  209 — 211°;  the  dibromide,  C15H1L 
heating  the  ketone  with  bromine  for  6  hours  at  100°,  forms  golden-yellow 
crystals  and  melts  at  213°.  3-fi-Naphthacoumaryl  phenyl  ketone 

.o—co 


melting  and 
2,  prepared  by 


c,.h6< 


,  prepared  from  ethyl  benzoylacetate,  crystallises 


'CHXPCOPh 
from  acetone  in  felted  needles  and  melts  at  207°. 

2 -Hydroxy-a-naphthylidene-a  naphthylamine,  O II  •C10H6*CHIN'C10Hf, 
obtained  by  the  interaction  of  /3-naphtholaldehyde  with  a-naphthyl- 
amine,  forms  red  crystals  and  melts  at  178° ;  the  analogous  /3-naphthyl- 
amine  derivative  forms  yellowish-red  crystals  and  melts  at  143°. 

2-Ethoxy-l-naphthaldehyde,  OEt’C10H6*CHO,  obtained  by  ethylating 
/3-naphtholaldehyde,  crystallises  from  alcohol  in  long,  slightly  rose- 
coloured  needles  and  melts  at  109°.  W.  A.  D. 


Pasteur’s  Reaction.  Zdenko  H.  Skraup  ( Monatsh .,  1903,  24, 
291 — 309). — Oxidation  with  potassium  or  barium  permanganate  of 
/3-iso-i/^-cinchonicine,  prepared  by  heating  /3-isocinchonine  hydrogen 
sulphate  at  140°  (Abstr.,  1900,  i,  605),  leads  to  the  formation  of 
cinchonic  acid  and  /3-isomeroquinenine.  The  “  /3-isomeroquinenine  half  ” 
of  the  /3-isocinchonine  molecule  undergoes  no  change  in  the  conversion 
of  /3-isocinchoDine  into  fi-iso-ifr- cinchonicine. 

The  author  discusses  the  bearing  of  the  Pasteur  reaction  on  the 
constitution  of  the  cinchona  alkaloids.  G.  Y. 


Gasimiroa  Edulis.  W.  Bickern  (Arch.  Pharm.,  1903,  241, 
166 — 176). — The  seeds  of  this  tree,  which  grows  in  Mexico  and  is 
known  there  as  “zapote  bianco,”  were  found  to  contain  about 


650 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


0'63  per  cent,  of  a  crystalline  glueoalkaloid,  casimirine,  C30H32O5N2. 
This  melts  at  106°  and  forms  amorphous  salts;  when  it  is  boiled 
with  30  per  cent,  hydrochloric  acid,  dextrose  is  eliminated 
gradually,  and  an  alkaloid  left  containing  about  C,  73,  H,  7  per 
cent.  The  hydrolysis  may  take  place  according  to  the  equation 

20soHm05Ns  +  H20  =  C54H6405N4  +  c6h12o6. 

Accompanying  the  alkaloid,  and  less  soluble  than  it  in  ether,  is  a 
substance  C27H4802,  melting  at  207°,  with  the  properties  of  a 
cholesterol  or  phytosterol ;  it  is  named  casimirol.  0.  F.  B. 

Poisonous  Principle  contained  in  some  kinds  of  Delphin¬ 
ium  (Delphocurarine).  Georg  Heyl  ( Chem .  Centr.,  1903,  i, 
1187 — 1188;  from  Sudd.  Apoth.-Zeit.,  43,  Nos.  28,  29,  and  30). — 
An  alkaloid,  introduced  into  commerce  under  the  name  of  delpho¬ 
curarine  (Merck)  has  been  extracted  from  the  roots  of  a  number 
of  Delphiniums  by  means  of  an  80  per  cent,  solution  of  alcohol 
containing  tartaric  acid.  Delphocurarine  consists  in  reality  of  a 
mixture  of  bases  and  behaves  physiologically  like  curare  (compare 
Lohmann,  Pjliiger's  Archiv,  1902,  92,  398).  It  forms  a  white,  amorph¬ 
ous  powder  which  has  a  very  bitter  taste  and  an  alkaline  reaction, 
and  is  readily  soluble  in  dilute  acids.  A  small  quantity  of  a 
crystalline  compound,  C23H3307N,  has  been  isolated  from  delpho¬ 
curarine  by  means  of  ether  and  a  mixture  of  ether  and  light 
petroleum  ;  it  crystallises  in  needles,  melts  at  184 — 185°,  is  rather 
readily  soluble  in  alcohol,  ether,  chloroform,  or  benzene,  but  only 
sparingly  so  in  light  petroleum,  and  contains  18  per  cent,  of  methoxyl. 
The  platinum  and  gold  salts  form  pale  reddish-yellow  powders,  the 
former  containing  Pb  13'69  per  cent.,  and  the  latter  Au  23'29. 

About  04  per  cent,  of  a  poisonous  alkaloid  has  also  been 
extracted  from  the  bulbs  of  a  Zygadenus.  This  compound  melts  at 
134 — 135°,  is  readily  soluble  in  ether,  but  almost  insoluble  in  water, 
and  forms  a  crystalline  hydrochloride  which  is  only  slightly  soluble 
in  water.  Potassium  permanganate  is  an  antidote  for  the  delphinium 
alkaloids.  E.  W.  W. 

Preparation  and  Constitution  of  Histidine.  Sigmund  FrXnkel 
( Monatsh .,  1903,  24,  229 — 243). — Histidine,  C6H902N3,  discovered  by 
Kossel  as  a  decomposition  product  of  sturine  and  obtained  by  Hedin 
from  egg-albumin,  has  until  now  been  classed  with  the  diamino-acids, 
lysine  and  arginine,  and  obtained  by  precipitation  with  phospho- 
tungstic  acid.  It  is,  however,  soluble  in  excess  of  this  acid,  and  the 
following  simple  method  has  been  worked  out  for  its  preparation. 
Lawroff’s  observation  (Abstr.,  1901,  i,  245),  that  by  the  hydrolysis 
of  haemoglobin  20  per  cent  of  bases  precipitated  by  phosphotungstic 
acid  can  be  obtained,  has  been  used  as  a  starting  point.  Haemo¬ 
globin  was  heated  for  12  hours  with  fuming  hydrochloric  acid, 
the  excess  of  acid  removed  by  super-heated  steam,  the  liquid  con¬ 
centrated,  neutralised  with  sodium  hydroxide,  and  made  alkaline 
with  sodium  carbonate.  Mercuric  chloride  dissolved  in  boiling 
alcohol  was  now  added,  and  after  several  days  the  precipitate 
was  separated,  well  washed,  and  decomposed  with  hydrogen  sulphide. 
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The  filtrate,  on  concentration  to  a  syrup  and  shaking  with  ether,  gave 
crystals  of  histidine  hydrochloride.  The  ether  also  extracted  small 
quantities  of  a-thiolactic  acid,  which  was  characterised  by  its  colour 
reactions,  and  is  thus  proved  to  be  among  the  decomposition  pro¬ 
ducts  of  luemoglobin.  The  recrystallised  histidine  hydrochloride, 
C6H902Ng,HCl,H20,  melts  at  80°,  and  loses  the  water  of  crystallisation 
at  140°.  When  shaken  with  excess  of  silver  carbonate,  free  histidine, 
melting  at  253°,  was  obtained  in  long,  colourless  crystals.  Histidine 
does  not  contain  methyl  linked  either  to  oxygen  or  nitrogen  ;  it  con¬ 
tains  a  carboxyl  group,  as  it  displaces  carbon  dioxide  from  silver  and 
copper  carbonates.  Sodium  hypobromite  or  nitrous  acid  displaces  one 
nitrogen  atom,  which  is  also  easily  replaced  by  hydroxyl,  and  thus  is 
present  as  an  amino-group.  These  reactions  lead  to  the  partly 
developed  formula,  N  Ho"C5H6N2*C0oH. 

The  complex  C5HcN2,  Justine,  is  not  attacked  when  histidine  is  boiled) 
with  baryta;  on  dry  distillation,  the  gases  formed  contain  ammonia  and; 
give  the  pyrrole  reaction.  The  pyrrole  complex  is,  however,  first 
formed  on  distillation,  as  histidine  is  not  acted  on  by  hydroxylamine. 
This  proves  that  the  remaining  two  nitrogen  atoms  of  histidine  are 
contained  in  a  ring,  and  the  observation  that  it  gives  a  well-marked 
Weidel  pyrimidine  reaction  with  ammonia  proves  it  to  be  an  amino- 
metliyldihydropyrimidinecarboxylic  acid.  Owing  to  the  difficulty  of 
oxidising  histidine,  the  Weidel  reaction  is  best  carried  out  as  applied 
by  E.  Fischer  to  xanthine,  namely,  the  solution  of  histidine  hydro¬ 
chloride  is  warmed  with  a  little  potassium  chlorate,  evaporated  to 
dryness,  then  hydrochloric  acid  containing  a  drop  of  nitric  acid  added,, 
and  again  evaporated.  Ammonia  fumes  now  produce  an  intense  red' 
coloration  which  becomes  reddish-violet  on  addition  of  sodium  hydroxide.. 
Ilydroxyhistinecarboxylic  acid,  formed  by  the  action  of  silver  nitrite 
on  histidine  hydrochloride,  crystallises  in  rosettes  of  long,  colourless 
needles  which  melt  and  lose  carbon  dioxide  at  204°.  When  heated  at 
this  temperature,  a  substance  almost  insoluble  in  boiling  water  and 
melting  at  216°  is  formed  ;  this  is  probably  hydroxy  Justine.  Two 
formulae  thus  remain  possible  for  histidine  : 

nh-ch2-c-ch2-nh2  nh-ch2-onh2 
ch:n — c-co2h  CMe:N--c*co2H* 

(i)  («) 

Of  these,  (i)  is  closely  related  to  thymine,  whereas  (ii)  shows  the  con¬ 
nection  between  histidine  and  the  uric  acid  bases.  E.  F.  A. 


Syntheses  in  the  Pyridine  Series.  VI.  Hantzsch’s  Dihydro¬ 
pyridine  Synthesis  and  its  Extension.  Emil  Knoevenagel  [with 
A.  Erlek  &  E.  Reinecke]  ( Ber .,  1903,  36,  2180 — 2190). — In  many 
cases,  1  : 5-diketones  do  not  react  with  alkylideneacetoacetic  esters  to 
form  dihydropyridines ;  this  has  been  explained  by  Rabe  and  Elze 
(Abstr.,  1902,  i,  709),  who  assume  such  dikebones  to  be  cycfohexanol 
derivatives.  In  the  present  paper,  evidence  is  adduced  for  the  exist¬ 
ence  of  open  chain  compounds,  containing  nitrogen,  which  cannot  be 
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derived  from  cycfohexanolones,  and  it  is  shown  that  these  do  not  form 
dihydropyridines. 

Ethyl  acetylacetonemethylamine-benzylidene-acetoacetale ,  is  obtained  by 
heating  its  components  together  at  the  temperature  of  the  water-bath,  no 
trace  of  a  pyridine  derivative  being  formed  ;  it  forms  white,  crys¬ 
talline  platesmelting  at  198°.  Ethyl phenylaminocrotonate-benzylidene- 
acetoacetate ,  the  sole  product  obtained  on  heating  its  components 
together,  forms  asbestos-like  crystals  melting  at  150°,  which  do  not 
show  fluorescence.  On  the  other  hand,  benzylidenebenzoylacetone  and 
benzoylacetoneamine  yield  a  pyridine  derivative,  C27H2302N,  which 
forms  yellow  crystals  from  alcohol  melting  at  222°.  A  similar  com¬ 
pound,  C23H2303N,  produced  when  benzylidenebenzoylacetone  is  con¬ 
densed  with  ethyl  /3-aminocrotonate,  is  yellow,  crystalline,  and  melts  at 
174°. 

Benzoylacetoneamine ,  COPh*CHICMe,NH2,  formed  by  saturating 
the  alcoholic  solution  of  the  ketone  with  ammonia,  separates  in 
colourless  crystals  melting  at  143°.  When  condensed  with  ethylidene 
malonate,  a  molecule  of  alcohol  is  eliminated  and  a  dihydropyridine 
derivative,  Cl7H1904N,  is  obtained,  which  forms  colourless  crystals 
melting  at  156°.  Acetylacetoneamine  and  ethylidene  malonate  form 
a  compound,  C14H2305N’,  without  elimination  of  alcohol ;  it  forms 
white  crystals  melting  at  75°.  Attempts  to  close  the  pyridine  ring 
by  elimination  of  alcohol  were  not  successful.  E.  F.  A. 

Compounds  of  Gold  Chloride  and  Pyridine.  Maurice 
Francois  ( Compt .  rend.,  1903,  136,  1557 — 1559). — Pyridine  auri- 
chloride,  C5H5N,HAuC14,  melts  at  304°.  By  the  action  of  water,  this 
compound  loses  a  mol.  of  hydrogen  chloride,  and  yields  the  pale  yellow 
substance,  C5HglSr,  AuC13,  which  only  crystallises  with  difficulty. 

When  an  excess  of  anhydrous  pyridine  is  added  to  auric  chloride, 
an  orange  coloured  substance  is  formed,  and  dissolves  when  the  mix¬ 
ture  is  warmed.  On  cooling,  small,  orange-red  crystals  of  the  com¬ 
position  (C5NH5)2,AuC13  are  deposited.  It  is  stable  in  air,  but  when 
heated  at  100°  loses  a  mol.  of  pyridine. 

If  an  aqueous  solution  of  auric  chloride  is  boiled  with  pyridine, 
yellow,  voluminous  crystals  are  deposited  on  cooling,  and  these  have 
the  formula  (C5H51SI)2,AuC13,II20.  At  100°,  this  substance  loses  one 
mol.  of  pyridine  and  one  mol.  of  water.  J.  McC. 

Synthesis  of  Quinolines  from  Dinitriles.  Reinhold  von 
Walther  ( J pr.  Ghem.,  1903,  [ii],  67,  504 — 512). — The  action  of 
diacetonitrile  on  an  aqueous  solution  of  sodium  o-aminobenzoyl- 
formate,  obtained  by  adding  aqueous  sodium  hydroxide  to  isatine, 
leads  to  the  formation  of  ammonia,  water,  and  3-cyano-2-methyl- 
quinoline- ^-carboxylic  acid,  which  crystallises  in  white  leaflets  or 
transparent  plates,  melts  and  decomposes  at  238°,  and  is  soluble  in 
aqueous  alkali  hydroxides  or  in  mineral  acids.  The  sodium  salt  crystal¬ 
lises  in  matted,  white  needles,  the  hydrochloride  crystallises  in  glistening, 
colourless,  thick  prisms,  the  aurichloride  and  platinichloride  are  partly 
decomposed  by  water.  When  heated  with  concentrated  hydrochloric 
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acid  at  250°,  or  when  heated  with  soda-lime,  it  is  decomposed  with 
formation  of  quinaldine.  It  is  hydrolysed  by  boiling  concentrated 
aqueous  sodium  hydroxide  with  formation  of  2-methylquinoline-3  : 4- 
dicarboxylic  acid  (Pfitzinger,  Abstr.,  1898,  i,  207).  3-Cyano-2-methyl- 
quinoline,  formed  by  the  dry  distillation  of  the  carboxylic  acid,  crys¬ 
tallises  in  glistening,  white  prisms  and  melts  at  125 — 127°.  It  forms 
a  hydrochloride  \  a  platinichlorule,  which  crystallises  in  orange-red 
needles,  becomes  brown  at  260°,  but  is  not  melted  at  290°,  and  is 
decomposed  by  water ;  a  picrate,  which  melts  and  decomposes  at  208° ; 
and  a  chromate ,  which  crystallises  in  broad,  yellow  prisms.  Solution 
of  cyanomethylquinoline  in  boiling  aqueous  alkali  hydroxides  or  dilute 
hydrochloric  acid  leads  to  the  formation  of  a  substance  which  crystallises 
in  small,  broad  plates,  melts  and  evolves  gas  at  1 90 — 200°,  and  resolidifies 
at  200°,  and  is  soluble  in  alkalis  or  acids.  Prolonged  boiling  of  this 
substance  or  of  the  cyano-com pound  with  concentrated  aqueous  alkali 
hydroxides  leads  to  the  formation  of  2-methylquinoline-3-carboxylic 
acid,  which  yields  quinaldine  on  dry  distillation.  If  sodium  carbonate 
or  hydrogen  carbonate  is  used  in  the  formation  of  aminobenzoylformic 
acid  from  isatine,  the  action  of  aiaeetonitrile  leads  to  the  formation 


of  cyanomethylquinolinecarboxylic  acid  and  a  substance  which  crys¬ 
tallises  in  white  prisms,  melts  above  285°,  and  is  insoluble  in  water, 
but  soluble  in  acids  or  in  boiling  aqueous  alkali  hydroxides  with  evolu¬ 
tion  of  ammonia.  This  substance  is  also  formed  by  heating  diaceto- 
niti'ile  with  an  aqueous  solution  of  isatine,  gives  an  odour  of  indole  when 
heated  with  soda-lime,  and  is  probably  represented  by  the  formula 


"  XX)— X(C  N) :  CMe^  ‘ 


Acetonylnitromeconine.  Gilbert  Book  ( Ber .,  1903,  30, 

2208 — 2215.  Compare  Abstr.,  1902,  i,  464). — Acetonylnitromeconine- 
OMe*p — C(OMe):C*COO  , 

<mme>  CH-C(N02):6 — c;H;CH2-OMe:N-OH’crystalIlsestrom 

alcohol  in  small,  yellow  prisms  melting  at  170°;  the  phenylhydrazone, 
C19H1906N3,  forms  felted,  reddish-yellow  needles  melting  at  184°, 
sparingly  soluble  in  alcohol ;  and  the  semicarbazone,  C14H1607N4, 
crystallises  from  alcohol  in  small,  yellow  needles  melting  at  218°. 
4  :  7-Dihydroxy~6-methoxydihydroquinaldine-5-carboxylic  acid  ( loc .  cit.) 
forms  an  aurichloride  of  unusual  composition,  (C12H1305N)2,HAuCl4, 
2  mols.  of  the  acid  combining  together  to  form  an  internal  salt.  The 
hydroxymethoxyquinaldine  hydrochloride  previously  described  melts 
at  232°,  and  the  picrate  at  233°.  Under  certain  undetermined  con¬ 
ditions,  tin  and  hydrochloric  acid  reduce  acetonylnitromeconine  to 
7 -hydroxy -Q-methoxyquinaldine-5-carboxylic  acid,  a  reddish-grey  com¬ 
pound  melting  at  212°,  insoluble  in  water,  alcohol,  ether,  or  benzene. 
The  aurichloride,  (C12Hn04N)2,IIAuCl4,H20,  melts  at  168 — 170°.  A 
product  of  further  reduction  is  4  -dihydroxy -Q-methoxytetr ahy dr oquinal- 
dine-b-carboxylic  acid,  the  hydrochloride  of  which  is  precipitated  from 
alcohol  by  ether  in  white,  felted  needles  melting  at  213°,  and  giving 
no  phenol  reaction  with  ferric  chloride  in  aqueous  solution.  The 
platinichloride  forms  yellow  needles  which  melt  at  204°. 

The  reduction  of  acetonylnitromeconine  also  produces  small  quan- 


654 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tities  of  7-hydroxy-6~methoxydihydroquinaldiTie-5-aldehyde,  the  hydro - 
chloride  of  which  melts  at  226°  and  the  platinichloride  at  203°,  and 
7-hydroxy-6-methoxy-5-hydroxymethyldihydroquinaldine,  melting  at  226°, 
and  forming  an  aurichloride,  C]2H1503N,HAuC14)4H20,  which  melts  at 
120—125°.  C.  H.  D. 

Naphthaphenoxazine  Derivatives.  Otto  Fischer  and  Eduard 
Hepp  ( Ber .,  1903,  36,  1807 — -1815)  — Whilst  indophenols  are  formed 
by  the  action  of  y>-nitrosophenol  on  phenols,  naphthoxazones  are  pro¬ 
duced  when  /?-naphthol  is  substituted  for  the  phenol. 

.N  /  C  .H  IN  \ 

Naphthaphenoxazone,  OICGH3<^  ( or  0<JI® TT  ), 

O  \  ^  ^T0  ^6/ 

prepared  from  jo-nitrosophenol  and  /3-naphthol  in  presence  of  anhydr¬ 
ous  zinc  chloride,  crystallises  from  benzene  in  brown,  flat  needles, 
which  soften  at  about  200°  and  melt  completely  at  211°.  Its  solution 
in  sulphuric  acid  is  of  a  deep  bluish-green  colour.  When  reduced  by 
zinc  dust  and  acetic  acid,  it  forms  a  dihydro-compound,  the  diacetyl 
derivative  of  which  was  isolated  as  colourless  needles  melting  at  206°. 

Anilinonaphthaphenoxazone,  prepared  by  boiling  an  alcoholic  solu¬ 
tion  of  the  oxazone  with  a  mixture  of  aniline  and  aniline  hydrochloride, 
forms  lustrous,  green  prisms  and  does  not  melt  at  360°.  The  substitu¬ 
tion  of  the  anilino  group  probably  takes  place  in  the  position  (10)  para- 
to  the  bridge  nitrogen  atom. 

2 -Ilydroxynaphthaphenoxazone, 

ch:ch-c-n:c - c-ch:ch 

OH•C=CH■C•0•C:CH•CO•C■CH:CH, 
formed  by  the  action  of  hydriodie  acid  on  naphthaphenoxazone,  crys¬ 
tallises  in  brownish-red  prisms,  the  alkaline  solution  of  which  is 
strongly  fluorescent.  It  is  also  formed  from  methyl  iodide  and 
naphthaphenoxazone  together  with  its  methyl  ether ,  which  crystallises 
from  pyridine  in  reddish-brown  needles  melting  at  270 — 271°. 

Naphthaphenoxazoneoxime  hydrochloride  forms  steel-blue  prisms  and 
readily  suffers  hydrolytic  dissociation.  The  free  base  crystallises  in 
dark  green  needles. 

The  behaviour  of  naphthaphenoxazone  is  in  better  harmony  with 
the  p-quinone  than  with  the  oxonium  structure. 

When  the  condensation  of  p  nitrosophenol  and  /3-naphthol  is  carried 
out  in  the  presence  of  concentrated  hydrochloric  acid,  the  yield  of 
naphthaphenoxazone  is  small,  the  main  product  being  naphtholo- 
naphthaphenoxazone,  C2(  H1503N.  This  results  from  the  further  action 
of  the  /3-naphthol  on  the  naphthaphenoxazone  initially  formed ;  it 
crystallises  from  a  mixture  of  pyridine  and  alcohol  in  prisms  with  a 
bronze  lustre  and  melts  above  360°.  When  it  is  heated  under 
pressure  at  150 — 160°  with  a  mixture  of  glacial  acetic  acid  and  con¬ 
centrated  hydrochloric  acid,  /3-naphthol  is  one  of  the  products. 

A.  McK. 

Thiocarbamidea  of  the  Phenylenediamines.  Gustav  Frerichs 
and  H.Hupka  {Arch.  Pharm.,  1903,241,  161 — 165). — When  potassium 
thiocyanate  is  boiled  with  a  phenylenediamine  hydrochloride  in 
molecular  proportions  in  aqueous  solution,  a  crystalline  aminophenyl- 
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thiocarbamide,  NH2*CS*NH,C6H4*NH2,  is  formed;  the  para-,  meta-, 
and  (w^o-isomerides  melt  at  190°,  170°,  and  167°  respectively.  All 
are  monacid  bases ;  their  hydrochlorides  and  hydrogen  sulphates  were 
analysed.  In  the  case  of  the  pam-isomeride,  it  was  shown  that 
ammonia  was  evolved  on  heating  above  the  melting  point  with  forma¬ 
tion  of  jo-phenylenethiocarbamide,  CS<C^^>CgH4.  Moreover,  a 

little  of  this  or  of  an  isomeride  was  always  formed  alongside  of  the 
compounds  already  described.  C.  F.  B. 

Action  of  Amines  on  Derivatives  of  Trinitro-jo-toluidine. 
Ad.  Sommer  (J.  pr.  Chem .,  1903,  [ii],  67,  513 — 573.  Compare  Pinnow, 
Abstr.,  1897,  i,  338). — Trinitro-jo-tolylmethylnitroamine  is  best  pre¬ 
pared  by  nitration  of  Pinnow’s  mixture  of  two  dinitrotolylmethyl- 
nitroamines  (Abstr.,  1901,  i,  138). 

By  the  action  of  amines  on  trinitrotolylmethylnitroamine,  deriva¬ 
tives  of  the  constitution 

C6HMe(NO2)2(NMe-N02)X  [Me:(N02)2  :(NMeN02):X=  1 :  3  :  5  :4  :  2], 
are  obtained. 

3  :  5-Dinitro-2-amino-k-methylnitroaminotoluene  crystallises  in  brown¬ 
ish-yellow,  rectangular  plates,  melts  at  178 — 178 ‘5°,  and  is  easily 
soluble  in  hot  glacial  acetic  acid  or  acetone,  but  insoluble  in 
light  petroleum.  3  :  b-Dinitro-i-methylnitroamino-2-anilinotoluene,  ob¬ 
tained  along  with  diazoaminobenzene  (Laubenheimer,  Ber.,  1875,  9, 
768,  1828)  by  the  action  of  aniline,  crystallises  in  light  brown  cubes, 
melts  at  134°,  and  is  easily  soluble  in  ethyl  acetate.  3  :  5-DinitroA- 
methylnitroamino-2-p-toluidinotoluene  crystallises  in  dark  orange-red 
needles  and  melts  at  184°.  Derivatives  could  not  be  obtained  by  the 
action  of  o-toluidine,  methylaniline,  a-naphthylamine,  or  tribromo- 
aniline.  3  :  5-Dinitro-^-methylnitramino-2-/3-naphthylaniinotoluene  crys¬ 
tallises  in  golden  leaflets  and  melts  at  131°.  3  :  b-JJinitro-^-methyl- 

nitroamino-2-p-chloroanilinotoluene,  obtained  together  with  4 :4'-dichloro- 
diazoaminobenzene,  crystallises  in  yellow  needles  and  melts  at  193°. 

3  :  5-DinitroA-methylnitroamino-2-dimethylaminotoluene  [X  —  NMe.,], 
obtained  by  the  action  of  dimethylamine,  crystallises  in  bronze 
needles  and  melts  at  126 — 127°.  The  action  of  methylamine  leads  to 
the  formation  of  dinitrodimethyltolylenediamine. 

5-Nitro-3-nitroso-k-methylnilrosoaminotoluene-2-azobenzene, 

NO-C0HMe(NO2)(NMeNO)-N2Ph, 

formed  by  the  action  of  phenylhydrazine  on  trinitrotolylmethyl- 
nitroamine  or  on  trinitrotolylmethylnitrosoamine  (compare  Willgerodt 
and  Ferko,  Abstr.,  1888,  829),  crystallises  in  light  yellow,  silky 
needles,  melts  and  decomposes  violently  at  174°,  is  moderately  soluble 
in  benzene,  less  so  in  alcohol  or  acetone,  and  neutral  to  acids  or  bases, 
and  gives  Liebermann’s  nitroso-reaction. 

3  : 5-Binitro-2-amino-4i-?nethyla7ninotoluene, 

NH2-C6HMe(NO?)2-NHMe, 

is  formed  by  the  action  of  alcoholic  ammonia  on  trinitromethyl- 
toluidine  at  100°,  or  of  phenol  on  dinitromethylmtroaminotoluidine  at 
140 — 160°.  It  crystallises  in  clusters  of  orange-coloured  needles  and 
melts  at  206 — 208°.  3  :  &-Dinitro-2-anilinoA-methylaminotoluene  crys- 
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tallises  in  thick  prisms  and  melts  at  197°.  3  \5-Dinitro-2-toluidino-i- 

methylaminotoluene  crystallises  in  blood-red  needles  and  melts  at  164°. 
The  action  of  phenylhydrazine  on  trinitromethyltoluidine  leads 
to  the  formation  of  3  :  b-dinitro-i-methylaminotoluene-2-hydrazobenzene, 
NHMe,C6HMe(N02)2*I72H2Ph,  which  forms  matted,  red,  hair-like 
crystals  and  melts  at  155°.  These  dinitrotolylenediamines  are  weak 
bases. 

That  these  bases  are  meta-  and  not  oriAo-diamines  is  proved  by  the 
failure  of  attempts  to  obtain  an  iminoazole  derivative  by  the  action  of 
acetic  anhydride,  acetic  anhydride  and  sulphuric  acid,  acetamide,  or 
■  aminoacetic  acid  on  dinitromethyltolylenediamine,  and  by  the  formation 
of  3  :  5-dinitro-4-methylnitroaminotoluene  (Romburgh,  Eec.  trav.  chim., 
1884,  3,  1404)  on  removal  by  diazotisation  of  the  amino-group  of 
dinitromethylnitroaminotoluidine. 

Treatment  of  the  mixture  of  two  dinitrotolylmethylnitroamines  with 
ammonia  leads  to  the  formation  of  3-nitro-i-methylnitroamino-o- 
toluidine  from  the  y-nitroamine.  It  forms  impure  crystals  and  is 
soluble  in  sulphuric  acid.  The  /3-nitroamine,  which  remains  unchanged, 
melts  at  122°,  and  on  treatment  with  phenol  and  sulphuric  acid  in 
amyl  alcoholic  solution  yields  Pinnow’s  /3-dinitromethyl-jo-toluidine 
(Abstr.,  1901,  i,  138).  When  boiled  with  aqueous  potassium  hydroxide, 
trinitromethyltoluidine  yields  methylamine,  nitrous  acid,  and  an 
impure  phenol  (compare  Hepp,  Abstr.,  1883,  315).  3  :  5 -Dinitro- 
tolylenedimethyldiamine,  C(iHMe(N02)2(NHMe)2,  formed  by  the  action 
of  methylamine  on  trinitromethyltoluidine,  is  obtained  in  two  modi¬ 
fications.  The  red  modification  crystallises  in  leaflets,  melts  at 
169 — 170°,  and  on  recrystallisation  from  acetone  is  converted  into  the 
yellow  form,  which  crystallises  in  needles,  melts  at  110°,  and  changes 
into  the  red  modification  at  140°.  The  action  of  aqueous  potassium 
hydroxide  on  either  modification  leads  to  the  formation  of  Kostanecki’s 
3  :  5-dinitro-2  : 4-dihydroxytoluene  (Abstr.,  1888,  264)  and  of  3:5- 
dinitro-2-methylamino-ip-cresol,  which  crystallises  in  long,  yellow  needles 
and  melts  at  177°  (compare  Laubenheimer,  loc.  cit.). 

When  boiled  with  aqueous  potassium  hydroxide,  dinitromethyl¬ 
tolylenediamine  yields  3  :  5-dinitro-2-amino-])-cresol,  which  crystallises 
in  brownish-red  needles,  sinters  at  135°,  and  melts  at  141 — 142°.  It 
forms  an  insoluble  sodium  and  a  yellow  ammonium  derivative.  With 
alcoholic  ammonia,  it  forms  a  dark  green,  iridescent  substance, 
probably  a  dinitrotolylenediamine.  Prolonged  boiling  of  dinitromethyl¬ 
tolylenediamine  with  aqueous  potassium  hydroxide  leads  to  the 
formation  of  dinitrohydroxytoluene. 

Trinitro-o-cresol  (Nolting  and  Collin,  Abstr.,  1884, 1012)  is.  converted 
by  boiling  aqueous  potassium  hydroxide  into  dinitrodihydroxytoluene 
melting  at  90°.  The  action  of  alcoholic  methylamine  on  trinitro-o- 
cresol  leads  to  the  formation  of  methylamine  dinitromethylamino-3‘ 
tolyloxide ,  which  crystallises  in  golden  needles,  decomposes  at  208°, 
and  on  addition  of  sulphuric  acid  yields  3  :  b-dinitro-i-methylamino-o- 
cresol,  crystallising  in  red  needles  and  melting  at  151°.  The  silver 
derivative  is  formed  by  the  action  of  silver  nitrate  on  the  methyl¬ 
amine  derivative  as  a  blood-red  precipitate.  The  methyl  ether  crystallises 
in  yellow  needles  and  melts  at  117’5°.  The  ethyl  ether  contains  alcohol 
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of  crystallisation,  melts  at  95°,  solidifies,  and  melts  again  at  about  160°. 
When  heated  with  ammonia  at  100°,  the  ethyl  ether  forms  dinitro- 
methyltolylenediamine  melting  at  206 — 208°. 

The  following  nitroso-derivatives  have  been  prepared  from  the 
secondary  amines.  3  :  5-Dinitro-2  :  k-dinitrosomethylaminotoluene  crys¬ 
tallises  in  glistening  cubes  or  silvery  leaflets  and  melts  at  132°.  3  :  5- 

Dinitro-2-methylamino-i-nitrosomethylaminotoluene,  prepared  by  the 
action  of  methylamine  on  trinitrotolylmethylnitrosamine  (Pinnow, 
Abstr.,  1897,  i,  338),  crystallises  in  yellowish  needles  and  melts  at 
186 — 187°.  3  :  5-Dinitro-i-nitrosomethyl-o-toluidine  crystallises  in 
brownish-yellow  prisms  and  melts  at  164°.  3 :  5-Dinitro-2-nitroso- 

anilino-4:-nitrosomethyIaminotoluene  crystallises  in  clusters  of  yellow 
needles  and  decomposes  at  about  100°.  3  :  5 -Dinitro  2  anilino-A-nitroso- 
methylaminotoluene  forms  orange-coloured  needles  and  melts  at  122°. 
3  :  5’Dinitro-2-nitro8oaniUno-4:-methylnitroaminotoluene  crystallises  in 
yellowish-white  needles  and  melts  at  141°.  When  tieated  with  nitric 
and  nitrous  acids,  trinitromethyltoluidine  and  dinitrodimethyltolylene- 
diamine  yield  their  nitrosoamines.  Dmitrodimethyltolylenediamine 
is  charred  by  sulphuric  and  nitrous  acids  ;  the  dinitrosoamine,  on  treat¬ 
ment  with  alcohol  and  dilute  sulphuric  acid,  yields  a  mixture  of 
dinitronitrosomethyltoluidine  and  dinitromethyltoluidine  (compare 
Gattermann,  Abstr.,  1885,  975). 

The  action  of  dimethylamine  on  trinitromethyl-jo-toluidine  leads  to 
tlieformation of  3 : 5-dinitro-2-dimethylamino-i-methylaminotoluene, which 
crystallines  in  yellow  needles,  melts  at  115°,  and  is  reduced  by  alcoholic 
ammonia  and  hydrogen  sulphide  to  b-nitro-2-dimethylamino-i-methyl- 
amino-m  toluidine  ;  this  crystallises  in  prisms  and  melts  at  61  5 — 62°. 
The  action  of  acetic  anhydride  on  the  triaminotoluene  leads  to  the 
formation  of  7-nitro-i-dijnethylamino-l  :  2  :  5-trimethylbenziminoazole, 
which  crystallises  in  yellow  leaflets  and  melts  at  146'5°.  G.  Y. 

Pyrimidine  Derivatives.  Alfred  Byk  ( Ber .,  1903,  36, 
1915 — 1926.  Compare  Gabriel,  Abstr.,  1899,  i,  638  ;  1900,  i,  53  ; 
1901,  i,  168,  427 ,  1902,  i,  59,  498). — Guanidine  carbonate  readily 
condenses  with  a  hot  alcoholic  solution  of  ethyl  acetoacetate,  yielding 
2  am.ino-Q-hydroxy-^-methyl-5-elhylpyrimidine, 

NHr°<N^(OHe)>CEt’ 

which  crystallises  from  hot  water  in  large,  rhombic  prisms  terminated 
by  pyramids ;  it  decomposes  about  285°,  and  dissolves  readily  in 
alcohol  and  acetic  acid  and  also  in  dilute  alkalis  and  acids.  When 
heated  with  concentrated  hydrochloric  acid  at  180°  for  24  hours,  it 
is  converted  into  2  :  6 -dihydroxy  ^-methyl '-5-ethylpyrimidine,  which 
crystallises  in  long  needles,  decomposes  and  melts  at  236 — 238°, 
and  dissolves  in  alkalis  and  also  in  concentrated  hydrochloric  acid. 

2  :  Q-Bichloro-i-meihyl-5-etIiylpyrmiidine,  obtained  by  the  action  of 
phosphorus  oxychloride  on  the  dihydroxy-compound,  crystallises  from 
water  in  small,  colourless  needles,  melts  at  39°,  distils  at  255°,  and  is 
readily  soluble  in  most  organic  solvents,  but  does  not  dissolve  in 
alkalis  and  dilute  mineral  acids.  When  reduced  with  zinc  dust  and 
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water,  it  yields  i-methyl-5-ethylpyrimidine ,  which  is  best  isolated  in 
the  form  of  its  sparingly  soluble  mercurichloride,  C7H10N2,2HgCl2 ; 
this  crystallises  in  small  needles,  and  decomposes  and  melts  at  155°. 
The  free  base,  C7Hlf,U2,  is  a  colourless  oil  distilling  at  193 '5°  under 
758  mm.  pressure,  has  an  odour  resembling  that  of  quinoline,  and 
dissolves  in  water,  but  gives  no  precipitate  with  potassium  dichromate, 
silver  nitrate,  or  potassium  ferrocyanide.  The  hydrochloride  crystal¬ 
lises  in  minute  needles  and  is  volatile  at  100°,  the  platinic  chloride 
derivative,  (C7H10N2)2PtCl4,  melts  between  210°  and  214°,  andthe^oM 
chloride  derivative,  C7H10N2,  AuC13,  melts  at  104 — 106°. 

6-Chloro-2-amino-i-niethyl-5ethylpy7'iinidine  crystallises  in  small, 
felted  needles,  melts  at  156°,  and  is  fairly  readily  soluble  in  most 
organic  solvents  and  in  hydrochloric  acid.  The  picrale  melts  at 
192 — 193°.  2-Amino-4:-methyl-5-ethylpyrimidine,  obtained  by  the 
reduction  of  the  chloro-derivative,  melts  at  168 — 169°,  distils  at  250° 
under  764  mm.  pressure,  and  is  sparingly  soluble  in  ether  or  acetone. 
The  hydrochloride  crystallises  in  plates.  With  platinic  chloride,  it 
yields  golden-red  needles,  and  with  auric  chloride  short  prisms. 

2  :  ^•Diamino-i-methyl-5-ethylpyrimidine,  obtained  by  the  action  of 
alcoholic  ammonia  on  the  monochloro-compound  at  140°,  crystallises  in 
octahedra,  melts  at  161 — 162°,  distils  at  about  310°,  and  has  strongly 
basic  properties.  The  hydrochloride  crystallises  in  quadratic  prisms, 
the  platinichloride,  C7H12N4,H2PtCl6,  crystallises  in  yellow,  hexagonal 
plates,  and  changes  colour  at  about  220°. 

2-Amino-§-anilino-i-methyl-5-ethylpyrimidine  crystallises  from  alcohol 
in  prisms,  melts  at  158 — 159°,  and  can  be  distilled. 

2-Amino-Q-thioA-methyl-5-ethylpyrimidine,  C-H^NgS,  obtained  by  the 
action  of  potassium  hydrosulphide  in  alcoholic  solution  on  the  mono¬ 
chloro-compound  at  100°,  crystallises  in  small,  yellow  prisms,  and 
changes  colour  at  about  210°.  It  dissolves  in  alcohols,  acids,  and 
alkalis,  but  is  only  sparingly  soluble  in  ether,  chloroform,  benzene,  or 
light  petroleum. 

2-Chloro-6-amino-i-methyl-5-ethylpyrimidine,  obtained  by  the  action 
of  alcoholic  ammonia  on  the  dichloro-compound  at  100°,  crystallises  in 
small  needles  and  melts  at  222°.  Aniline  converts  the  dichloro- 
derivative  into  2  :  G-dianilinoA-methylAj-ethylpyrimidiiie,  which  has 
been  isolated  in  the  form-  of  its  hydrochloride,  C19H20N4,HC1.  This 
changes  colour  at  285°,  is  completely  decomposed  at  297°,  and  is  only 
sparingly  soluble. 

2  :  §-Dithio-4:-methyl-5-ethylpyrimidine,  C7H10N2S2,  crystallises  in 
yellow  needles,  changes  colour  at  250°,  and  is  completely  molten  at 
280°. 

4-Methylpyrimidine  (Gabriel,  Abstr.,  1899,  i,  638)  is  reduced  by 
sodium  and  ethyl  alcohol  to  ay-diaminobutane  (Tafel,  Abstr.,  1901, 
i,  72).  J.  J.  S. 

Derivatives  of  2  :  4  :  6-Trichloropyrimidine.  Ernst  Buttner 
( Ber .,  1903,  36,  2227 — 2235). — Gabriel  (Abstr.,  1902,  i,  59)  has 
shown  that  2:4:  6-trichloropyrimidine  is  converted  into  the  triamino- 
derivative  by  the  action  of  alcoholic  ammonia  above  200°.  The  author 
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proves  that  at  the  ordinary  temperature  2:4:  6-trichIoropyrimidine 
reacts  with  alcoholic  ammonia  to  form  a  mixture  of  2  :  i-chloro-Q- 
aminopyrimidine  and  4  :  Q-chloro-2-aminopyrimidine,  which  are  easily 
separated  owing  to  the  sparing  solubility  of  the  former  in  benzene. 
2  :  4-Chloro-6-aminopyrimidine  melts  at  271°  ;  4  :  6-chloro-2-amino- 
pyrimidine  melts  at  221°  and  is  easily  volatile  with  steam.  Both 
compounds  form  stellate  crystals  on  sublimation.  The  constitution  of 
4 :  6-chloro-2-aminopyrimidine  was  determined  by  its  formation  from 
malonylguanidine  and  phosphorus  oxychloride  ;  further,  when 
reduced  by  zinc  dust,  it  yields  2  aminopyrimidine,  melting  at 
127  — 128°  and  forming  a  hydrochloride  meltmg  at  196°,  a  pi  atini  chloride 
melting  and  decomposing  at  216°,  and  a  picrate  melting  at 
237 — -238°.  When  4 : 6-chloro-2-aminopyrimidine  is  heated  in  a 
sealed  tube  with  a  mixture  of  fuming  hydriodic  acid  and  phosphonium 
iodide  at  100°,  k-hydroxy-§-iodo-2-aminopyrimidine  is  produced ; 
from  its  alkaline  solution,  it  is  precipitated  in  tiny,  white  needles, 
which  give  off  iodine  vapour  at  241°. 

2  : 4-Chloro-6-aminopyrimidine  is  not  reduced  by  water  and  zinc 
dust  but,  when  heated  with  fuming  hydriodic  acid  and  phosphonium 
iodide,  it  is  converted  into  k-iodo-§- aminopyrimidine,  which  forms 
white  needles,  melts  at  211°  to  a  blood-red  liquid,  and  at  a 
slightly  higher  temperature  decomposes  with  evolution  of  iodine 
vapour.  When  heated  with  alcoholic  ammonia  in  a  sealed  tube  at 
180 — 200°,  it  is  acted  on  with  difficulty  to  form  a  diaminopyrimidine 
melting  at  about  267°.  When  4-iodo-6-aminopyrimidine  is  boiled  with 
zinc  dust  and  water,  it  forms  6- aminopyrimidine  melting  at 
150—152°. 

\.-Chloro-2  :  6  -  aminopyrimidine  is  produced  by  heating  2:4:6- 
trichloropyrimidine  with  alcoholic  ammonia  at  160°,  and  forms 
rhombic  plates  melting  at  198°.  When  heated  with  hydriodic  acid  and 
red  phosphorus  until  hydrogen  chloride  ceases  to  be  evolved,  it  is 
converted  into  4-io<7o-2  :  6- aminopyrimidine,  which  forms  colourless 
crystals  melting  at  187 — 188°,  and  is  reducible  by  zinc  dust  and  water 
to  2  :  o-diamino pyrimidine.  The  latter  compound,  which  may  also  be 
directly  prepared  from  4-chloro-2  : 6-aminopyrimidine  by  reduction 
with  zinc  dust  and  fuming  hydrochloric  acid,  melts  at  144 — 145°  and 
forms  a  platinichloride  which  does  not  melt  at  270°. 

2:4:  Q-2'rithiopyrimidine  is  prepared  by  the  addition  of  2:4:6- 
trichloropyrimidine  to  an  alcoholic  solution  of  potassium  hydro¬ 
sulphide.  By  the  action  of  sodium  methoxide  on  trichloropyrimidine 
in  the  cold,  a  dichloromethoxypyrimidine  crystallising  in  needles 
and  melting  at  51°  was  formed  ;  further  methylation  of  this  com¬ 
pound  gives  a  chlorodimethoxypyrimidine  meltiDg  at  73°.  When 
2:4:  6-trickloropyrimidine  is  heated  with  sodium  methoxide  in  a 
sealed  tube  at  100°,  2:4:  Q-trimethoxypyrimidine  is  formed  ;  it 
crystallises  in  needles  melting  at  53°.  A.  McK. 

Pyrazole  Series.  III.  Antipyrine.  Ludwig  Knorr  ( Anncden , 
1903,  328,  62 — 87). — I.  Behaviour  of  Nitrosoantipyrine  towards 
Hydrazines. — [With  Fritz  Muller,] — Nitrosoantipyrice  and  phenyl- 
hydrazine  (Knorr  and  Geuther)  yield  an  additive  product  which 
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crystallises  well  and  melts  at  210°.  It  has  the  formula  C17H1902'N5 
and  closely  resembles  a  similar  additive  product,  Cj7H1802N5Br,  which 
is  formed  from  jt?-bromophenylhydraztne  and  nitrosoantipyrine  and 
crystallises  in  colourless  leaflets,  or  with  one  mol.  of  ethyl  acetate,  in 
prisms,  melting  and  decomposing  at  205°.  A  comparison  with 
Bamberger’s  azohydroxyamides  shows  that  these  substances  do  not 
belong  to  this  type  of  compounds.  When  boiled  with  sodium 
hydroxide,  the  additive  compound  of  phenylhydrazine  and  nitroso- 
antipyrine  yields  s-phenylmethylhydrazine  and  phenylmethylisonitroso- 
pyrazolone  (m.  p.  156°);  similarly,  the  product  formed  from  jo-bromo- 
phenylhydrazine  yields  s-phenylmethylhydrazine  and  p -bromophenyl- 
rnethyli&onitrosopyrazolone,  which  crystallises  in  orange-yellow  prisms 
melting  at  188°. 

The  phenylhydrazone  of  isonitrosoaeetoacetanilide  decomposes  into 
•isonitrosophenylmethylpyrazolone  under  the  influence  of  alkalis ; 
accordingly,  the  additive  product  of  phenylhydrazine  and  nitrosoanti¬ 
pyrine  must  be  the  phenylhydrazone  of  isonitrosoacetoacetophenyl- 
methylhydrazide,  NHPh-K:CMe-C(:NOH)-CO-NPh*NHMe,  formed 
by  cleavage  of  the  pyrazolone  ring  of  antipyrine. 

When  hydrazine  was  used  instead  of  phenylhydrazine,  the  inter¬ 
mediate  hydrazone  was  not  isolated,  but  isonitroso-3-methylpyrazolone 
N  H-CO 

(in.  p.  230°),  >C:N-OH,  and  s-phenylmethylhydrazine  were 

formed  directly. 

II.  Constitution  oj  Antipyrine. — Since  the  interaction  of  phenyl¬ 
hydrazine  and  nitrosoantipyrine  and  the  action  of  sodium  hydroxide 
and  carbon  dioxide  on  antipyrine  both  lead  to  the  formation  of  com¬ 
pounds  belonging  to  the  acid  amide  type,  it  is  concluded  that  anti¬ 
pyrine  contains  the  linking  -N'CO-,  and  that  there  is  no  justification 
for  the  phenolbetaiue  formula  recently  suggested  by  Michaelis  (Abstr., 
1902,  i,  315).  Tne  action  of  phosphorus  oxychloride  on  antipyrine, 
deduced  by  Michaelis  in  support  of  his  views,  which  leads  to  the 
formation  of  the  metbochloride  of  5-chloro-l-phenyl-3-methylpyrazole, 
which  can  again  be  reconverted  into  antipyrine  by  alkalis,  can  be 
equally  easily  interpreted  by  means  of  the  author’s  formula  if  the 
intermediate  production  of  the  hydrochloride  of  antipyrine  be  assumed. 

K.  J.  P.  O. 

Action  of  Phenylhydrazine  on  Benzylidenebisacetoacetic 
Ester.  Emil  Knoevenagel  and  F.  Heeren  ( Ber .,  1903,  36, 
2124 — 2129). — Ethyl  benzylidenebisacetoacetate  phenylhydrazone, 
C25H30O5N2,  forms  colourless,  silky  needles  melting  at  193°.  It  thus 
differs  from  the  phenylhydrazone,  described  by  Babe  and  Elze  ( loc .  cit.), 
melting  at  168 — 171°. 

Phenylhydrazine  reacts  with  ethyl  3-phenyl-l-methylcycfohexene-5-one- 
2 : 4-dicarboxylate  to  form  a  reddish-yellow,  crystalline  compound, 
C23H2404N2,  melting  at  171°.  When  heated  with  potassium  hydroxide, 
this  forms  an  acid,  C21H1803172,  which  crystallises  in  colourless  prisms 
melting  at  180°.  When  heated  at  190°  for  several  hours,  this  loses 
carbon  dioxide,  and  a  substance  C20H18ON2  is  formed,  which  melts  at 
217—218°. 
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Attempts  were  made  to  synthesise  this  compound.  Phenyl- 
benzylidenemethylpyrazolone,  when  condensed  with  ethyl  acetoacetate 
in  presence  either  of  sodium  ethoxide  or  diethylamine,  formed  an 
additive  compound  melting  at  160°,  which  was  also  formed  by  the 
condensation  of  phenylmethylpyrazolone  and  ethyl  benzylideneaceto- 
acetate.  All  attempts  to  convert  this  into  a  cycfohexenone  derivative 
failed. 

Phenylbenzylidenemethylpyrazolone  condenses  with  deoxybenzoin 
in  a  similar  manner  to  form  an  additive  compound,  C31H2602N.2,  which 
crystallises  from  alcohol  in  colourless  crystals  melting  at  201°.  When 
exposed  to  the  air,  this  gradually  takes  up  a  molecule  of  water  and 
then  melts  at  195°.  E.  E.  A. 

New  Synthesis  of  a-Phenylbenziminoazole.  Bronislas 
Pawlewski  (Bull.  Acad.  Sci.  Cracow,  1903,  4,  227 — 228). — 2-Phenyl- 

benziminoazole,  CPh<^^^>C6H4,  prepared  by  heating  o-phenylene- 

diamine  and  thiobenzamide  in  a  sealed  tube  at  240 — 250°,  crystallises 
in  needles  melting  at  290 — 292°  (Hiibner,  Hinsberg,  and  Roller  give 
280°).  A.  McK. 

Synthesis  of  Triazoles  by  the  Action  of  Sodium  on  Nitriles. 
Reinhold  von  Walther  and  E.  Krujibiegel  (J.  pr.  Chem.,  1903,  [ii], 
67,  481 — 503.  Compare  this  vol.,  i,  582,  and  Engelhardt,  Abstr., 
1897,  i,  126). — Ammonia  was  evolved,  but  no  crystallised  triazole 
could  be  obtained,  by  the  action  of  sodium  on  benzonitrile  and  o-tolyl- 
hydrazine,  o-toluonitrile  and  o-tolylhydrazine,  and  o-toluonitrile  and 
jp-tolylhydrazine.  The  following  triazoles  have  been  obtained  by 
the  action  of  sodium  on  the  nitrile  and  hydrazine.  In  some 
cases,  the  amide  corresponding  with  the  nitrile  and  the  hydro¬ 
carbon  corresponding  with  the  hydrazine  are  formed,  the  yield 
of  the  triazole  being  diminished.  l-o -Tolyl-3 :  5  di-p-tolyltri- 
azole,  formed  from  jo-toluonitrile  and  o-tolylhydrazine,  crystallises  in 
yellow  needles  and  melts  at  137°.  3  -.b-Diphenyl-l-p-tolyltriazole, 

formed  along  with  benzamide  and  toluene  from  benzonitrile  and 
/>-tolylhydrazine,  crystallises  in  thick  needles,  melts  at  108 — 109°, 
and  is  easily  oxidised  by  chromic  acid  in  acetic  acid  solution.  1:3:5- 
Tri-p-tolyltriazole,  from  jo-toluonitrile  and  p-tolylhydrazine,  forms 
prismatic  crystals  and  melts  at  134°.  3  :  5-Diphenyl-l-m-xylyltriazole, 

formed  together  with  m-xylene  and  benzamide  from  benzonitrile  and 
as.-m-xylylhydrazine,  sepaiates  from  alcohol  in  yellow  crystals  and 
melts  at  85°.  3  :  5-Di-p-tolyl-l-m-xylyltriazole,  formed,  together  with 

/?-toluamide  and  m-xylene,  from  as.  m-xylylhydrazine  and  £>-toluonitrile, 
crystallises  in  white  needles  and  melts  at  159°.  l-o -Chlorophtnyl- 
3  :  5-diphenyltriazole,  formed  together  with  benzamide  and  chlorobenzene 
from  benzonitrile  and  o-chlorophenylhydrazine,  crystallises  in  needles 
and  melts  at  108°. 

l-o -Chlorophenyl-S  :  5-di-p-lolyltriazole,  from  chlorophenylhydrazine 
and  toluonitrile,  melts  at  159°.  \-m-Chlorophenyl-3  :  5-diphenyltriazole, 
formed  together  with  benzamide  from  m-chlorophenylhydrazine  and 
benzonitrile,  melts  at  107 — 109°.  l-m-Cfdo?'ophenyl-3  : 5-di-p-tolyl- 
triazole ,  formed  with  p-toluamide  from  m  chlorophenylhydrazine  and 
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/j-toluonittile,  separates  in  prismatic  crystals  and  melts  at  121°.  1-p- 

Ghlorophenyl -3  :  h -diphenyl  triazole,  from  p-chlorophenylhydrazine  and 
benzonitrile,  forms  yellow,  crystalline  aggregates  and  melts  at  119°. 
\-p-Chlorophenyl-3 : 5-di-p-tolyltriazole  crystallises  in  delicate,  yellow 
needles  and  melts  at  155°. 

Tri-p-chlorophenyltriazole ,  which  is  formed  in  small  amount  together 
with  p-chlorobenzamide  and  chlorobenzene  from  ynchlorophenyl- 
hydrazine  and  n-chlorobenzonitrile,  crystallises  in  needles  and  melts 
at  168—170°. 

l-p-Bromoplnnyl-3  :  5-cZr-p  tolyltriazole,  from  p-bromophenylhydrazine 
and  jw-toluonitiile,  crystallises  from  alcohol  and  melts  at  168°. 

1- p-Chloro-o-tolyl-3  : 5-diphenyltriazole,  which  crystallises  in  yellow 
matted  needles  and  melts  at  103 — 104°,  and  l-p-chloro-o-tolyl-3 :  5-di- 
p-tolyltriazole,  which  forms  a  yellow,  crystalline  powder  and  melts 
at  170°,  are  obtained  from  p-chloro-o-tolylhydrazine. 

m-Chlorobenzamide  and  chlorobenzene,  but  not  a  triazole,  are  obtained 
by  the  action  of  sodium  on  m-chlorophenylhydrazine  and  ra-chloro- 
benzonitrile.  No  action  was  observed  with  sodium,  y>-nitrophenyl- 
hydrazine,  and  benzonitrile.  G.  Y. 

Preparation  of  Benzotriazoles.  Karl  Elbs  and  W.  Keiper 
{J.  prr.  Chem.,  1903,  [ii],  67,  580 — 584.  Compare  Kehrmann  and 
Messinger,  Abstr.,  1892,  889). — Derivatives  of  o-nitrobenzeneazo- 
benzene  are  reduced  to  the  corresponding  benzotriazoles  (t/>  azimino- 
benzenes)  by  zinc  dust  in  warm  alkaline  solution,  or  electrolytically 
with  a  nickel  gauze  cathode  in  dilute  alkaline  solution. 

N 

2- p -Hydroxyphenylbenzotriazole,  C6H4<^^.^>N'CcH4’OH’,  obtained 

from  o-nitrobenzeneazophenol,  crystallises  in  delicate,  grey  needles, 
melts  at  217 — 219°,  and  is  only  slightly  soluble  in  water,  easily  so  in 
warm  organic  solvents  or  in  aqueous  sodium  hydroxide,  but  insoluble 
in  sodium  carbonate  solution  or  in  acids. 

o -Nitrobenzeneazosalicylic  acid,  prepared  by  coupling  diazotised 
o-nitroaniline  with  salicylic  acid,  forms  a  brownish-red,  crystalline 
powder,  melts  at  215 — 217°,  and  is  slightly  soluble  in  water,  but  easily 
so  in  warm  alcohol  or  glacial  acetic  acid.  The  alkali  salts  dissolve 
easily  in  water  to  dark  red  solutions.  Benzotriazole-2-salicylic  acid, 

N 

C6H4<^^.^>N'C6H3(0I:I)*C02H,  obtained  on  reduction,  crystallises  in 

delicate,  white  needles,  melts  at  296 — 297°,  and  is  almost  insoluble  in 
water,  but  moderately  so  in  organic  solvents.  The  sodium  salt  is  only 
slightly  soluble. 

i-Hydroxynaphthyl-2-benzotriazole ,  obtained  on  reduction  of  o-nitro- 
benzeneazo-a-naphthol,  crystallises  in  red,  microscopic  needles, 
melts  at  203 — 204°, and  is  soluble  in  dilute  aqueous  sodium  hydroxide. 
The  ethereal  solution  has  a  slight  blue  fluorescence.  G.  Y. 

Electrolytic  Preparation  of  Azobenzene.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bkuning  (D.R.-P.  141535). — An  alkaline  sus¬ 
pension  of  nitrobenzene  is  reduced  electrolytically  to  azobenzene 
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(D.R.-P.  127727).  If  a  higher  temperature  (105 — 115°)  and  concen¬ 
trated  sodium  hydroxide  solution  are  employed,  the  product  is  azoxy- 
benzene,  containing  only  small  quantities  of  aniline  and  hydrazobenzene. 
The  iron  vessel  is  made  the  cathode,  the  anode  being  a  small,  rapidly 
rotating  iron  stirrer.  0.  H.  D. 

(3  Naphthol-6-azo-2-nitrophenol-4  sulphonic  Acid.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  141538). — The  diazonium  compound 
of  2-chloro-3-nitroaniline-5-sulphonie  acid  (compare  this  voh,  i,  665) 
combines  with  /3-naphthol  to  form  a  red  dye,  which  exchanges  its 
chlorine  atom  for  a  hydroxyl  group  when  boiled  with  sodium  hydroxide, 
forming  /Fnaphthol-6  azo-2-nitrophenol-4-sulphonic  acid,  identical  with 
the  dye  prepared  from  2-nitro-6-aminophenol-4-sulphonic  acid. 

C.  H.  D. 

Benzoyl  Derivatives  of  Hydrazobenzene.  Paul  Freundler 
(Cornpt.  rend.,  1903,  136,  1553 — 1556). — Benzoylhydrazobenzene, 
NHPh'NPhBz,  is  best  obtained  by  the  benzoylation  of  hydrazobenzene 
in  pyridine  solution  with  the  requisite  quantity  of  benzoyl  chloride.  It 
exists  in  two  forms  \  from  alcohol,  acetone,  or  acetic  acid,  it  separates 
in  crystals  which  melt  at  138—139°  (compare  Biehringer  and  Busch, 
this  vol.,  i,  296),  but  from  chloroform,  benzene,  or  light  petroleum  it 
crystallises  in  tabular  prisms  which  melt  at  126°.  If  the  second 
modification  be  heated  lor  some  time  at  90°,  it  changes  into  the  form 
melting  at  138°. 

If  excess  of  benzoyl  chloride  is  used  in  the  benzoylation,  a  mixture 
of  mono-  and  di-benzoylhydrazobenzenes  is  formed.  When  benzoyl¬ 
hydrazobenzene  is  benzoylated  in  anhydrous  pyridine  solution  with 
benzoyl  chloride,  dibenzoylhy  dr  azobenzene,  NPhBz'NPhBz,  is  formed  ; 
it  crystallises  from  hot  acetone  in  small,  thick  prisms,  melts  at 
161 — 162°,  and  is  sparingly  soluble  in  the  common  solvents. 

By  treating  hydrazobenzene  with  benzoyl  chloride  in  presence  of  a 
10  per  cent,  solution  of  sodium  hydroxide,  di benzoylhydrazobenzene 
was  obtained  (m.  p.  161°),  and  not  benzanilide  as  stated  by  Biehringer 
and  Busch  (loc.  cit.).  By  the  pyridine  process,  benzoyl-o-hydrazotoluene 
has  also  been  prepared  ;  it  melts  at  123’5 — 124°  and  is  soluble  in  cold 
alcohol. 

A  mixture  of  benzoyl  chloride  and  pyridine  can  be  used  for  benzoyla¬ 
tion,  and  the  solution  keeps  well  so  long  as  it  is  protected  from 
moisture.  This  suggests  that  pyridine  chlorobenzoate,  C5NH5Cl’COPh, 
is  formed,  and  the  mechanism  of  the  reaction  is  to  be  explained  by  the 
intermediary  production  of  this  substance  (Einhorn  and  Hollandt, 
Abstr.,  1898,  i,  577).  The  author  does  not  agree  with  Wedekind’s 
criticism  (Abstr.,  1901,  i,  499).  J.  McO. 

Diazoniumazides,  Az-N5.  Arthur  Hantzsch  ( Ber .,  1903,  30, 
2056 — 2058). — p- Nilrobenzenediazoniumazide ,  N02*C6H4,N*N<^il,  is 

N  N 

formed  as  a  white  precipitate  on  mixing  nitrobenzeneantadiazo- 
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hydroxide  and  ethyl  azoimidecarboxylate,  and  explodes  when  dry  with 
a  brilliant,  white  flash  of  light. 

p -  Benzoylbenzenediazoniumazide,  C(.H5*CO*C(.H4*N2,N3,is  more  stable 
than  the  preceding  compound,  and  explodes  at  116 — 117°. 

Tribromophenylnitrosoamine,  C6H2Br.}*NH,NO,  does  not  react  in 
this  wav,  but  the  diazonium  nitrate  yields  tribromobenzeneazoimide, 
C6H2Br2-N3.  T.  M.  L, 

Diazonium  Fluorides.  Arthur  Hantzsch  and  R.  Yock  ( Ber.y  1 903, 
36,  2059—2061)  . — Benzenediazonium  acid  fluoride  can  be  prepared  by 
diazotising  a  solution  of  aniline  in  a  mixture  of  acetic  and  hydro¬ 
fluoric  acids  at  low  temperatures  by  means  of  amyl  nitrite;  on  adding 
ether,  the  fluoride  separates  either  in  white  flocks  or  as  a  yellow  oil, 
which  solidifies  when  rubbed  and  can  be  purified  by  repeated  washing 
with  ether.  The  p-5ro?no-derivative  behaves  in  a  similar  manner  and 
gives  /i-bromophenol  when  boiled  with  water  or  decomposed  with  moist 
copper  powder.  The  iW&romo-derivative,  C6H2Br3*N2F,HF,2H20,  is 
much  more  stable,  remains  constant  in  weightfor  some  time  attheordin- 
ary  temperature,  and  could  therefore  be  analysed.  The  p-miro-derivative, 
N02*C6H4*N2F,2HF,H20,  was  also  analysed  ;  at  the  ordinary  tempera¬ 
ture, it  soon  becomes  yellowand  thenbrown  owing  to  formation  of  amino- 
azo-compounds ;  on  heating  with  water,  it  gives  ^-nitrophenol;  with 
alcohol,  nitrobenzene ;  with  copper  chloride,  jo-chloronitrobenzene  ; 
and  with  moist  copper -powder,  />-nitrophenol,  but  no  fluorobenzene 
derivatives.  T.  M.  L. 

Interaction  of  Diazonium  Salta  and  Alcohols.  Arthur 
Hantzsch  and  R.  Yock  {Ber.,  1903,  36,  2061 — 2064.  Compare 
Abstr.,  1902,  i,  62). — Phenol  ethers  appear  to  be  the  normal  product 
of  interaction  of  diazonium  salts  with  alcohols,  hydrocarbons  being 
formed  in  increasing  proportion  as  the  molecular  weight  of  the 
alcohol  and  the  acid  character  of  the  phenyl  radicle  increase.  With 
benzenediazonium  chloride,  n-  and  iso-propyl  alcohols  interact  in 
the  same  way  as  methyl  and  ethyl  alcohols,  giving  phenyl  propyl 
ethers  and  no  trace  of  propaldehyde  or  acetone ;  amyl  alcohol  gives 
both  phenyl  amyl  ether  and  valeraldehyde,  or  its  condensation  pro¬ 
ducts,  and  benzyl  alcohol  gives  benzaldehyde  with  only  a  little  phenyl 
benzyl  ether.  Glycerol  behaves  like  propyl  alcohol,  giving  the  mono¬ 
phenyl  ether  and  a  little  resin,  and  mannitol  and  benzoin  are  not 
attacked.  Tribromobenzenediazonium  sulphate,  however,  oxidises  all 
the  univalent  alcohols  to  aldehydes  or  ketones,  but  instead  of 
smoothly  oxidising  glycerol  to  glycerose,  and  mannitol  to  mannose, 
gives  only  resins  and  tribromobenzene, 

Monobromophenyl  glycerol  ether ,  C6H4Br,0‘CH2,CH(0H),CH2*0H, 
crystallises  from  dilute  alcohol  and  melts  at  81°.  T.  M.  L. 

Reduction  of  Diazo-compounds.  Arthur  Hantzsch  and  R. 
Yock  [Ber.,  1903,  36,  2065 — 2069). — All  normal  diazo-oxides  are 
reduced  by  alkaline  stannous  solutions  to  phenylhydrazine  arid 
benzene,  whilst  the  anta'diazoxides  are  not  attacked ;  the  single 
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exception  is  tribromobenzeneantidiazoxide,  which,  when  heated,  is 
reduced  to  tribromobenzene. 

It  is  suggested  that  the  substance  actually  reduced  is  not  the 
diazoxide  or  its  ion,  but  the  undissociated  diazonium  hydroxide  or 
its  hydroxide  : 

Ar-N  .  Ar-N  .  Ar-N-OH  .  Ar-N-OH 
ii  ii  i  7A  in  > 

NaO-N  HO-N  HO-N-H  1ST 

and  that  the  reduction  takes  place  through  an  additive  compound  of 
the  diazonium  hydroxide  and  phenylhydrazine  : 


Ph 

HO 


>N:N  + 


H 

N2H,Ph 


Ph  H 

i  i 

N— N 

HO  N2H2Ph 


c6h6 

n2 

hoh  +  n2  +  c6h6 
T.  M.  L. 


Migration  of  Atoms  in  Diazo-compounds.  Arthur  Hantzsch 
(Ber.,  1903,  36,  2069 — 2075). — The  isomeric  change  observed  in  the 
case  of  o-  and  y>-dibromo-  and  tribromo-diazonium  chlorides  does  not 
take  place  in  the  tri-iodo-chloride  nor  in  the  tribromo-fiuoride,  and  is 
not  therefore  conditioned  merely  by  the  different  atomic  weight  of  the 
halogens. 

Tri-iodoaniline  is  best  prepared  by  mixing  solutions  in  concentrated 
hydrochloric  acid  of  aniline  and  of  iodine  chloride.  Tri-iodocliazonium 
chloride  differs  from  the  aniline  hydrochloride  in  that  it  has  a  neutral 
reaction  and  is  stable  towards  water ;  it  is  only  moderately  explosive, 
and  detonates  at  120°  when  heated  in  a  melting  point  tube,  and  also 
occasionally  when  merely  spread  on  porous  earthenware. 

In  reply  to  the  criticisms  of  Orton  (this  vol.,  i,  297),  it  is  stated  that 
tribromophenylnitrosoamine  is  undoubtedly  formed  below  0°,  and  if 
the  operation  is  carried  out  carefully  the  amount  of  dibromodiazo- 
phenol  is  so  small  that  it  remains  entirely  in  solution,  leaving  a  pure 
solid  nitrosoamine.  The  uitrosoamine  is  readily  converted  above  0° 
into  dibromodiazophenol,  and  is  almost  certainly  a  usual  intermediate 
product  of  change.  T.  M.  L. 

2-Nitro-6-diazophenol-4-sulphonic  Acid.  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  141750). — 2-Chloro-3-nitroaniline-5-sulphonic 
acid,  prepared  by  reduction  of  dinitrochlorobenzenesulphonic  acid 
with  ferrous  hydroxide  (D.R.-P.  116759),  forms  a  yellow,  crystalline 
potassium  salt,  which  explodes  when  heated.  The  diazonium  com¬ 
pound  forms  yellow  leaflets,  and  on  treatment  with  sodium  carbonate 
exchanges  its  chlorine  atom  for  a  hydroxyl  group,  yielding  a  diazo¬ 
acid  identical  with  that  obtained  by  the  action  of  nitrous  acid  on 
2-nitro-6-aminophenol-4-sulphonic  acid.  O.  H.  D. 

Action  of  Iodine  Bromide  on  Proteids  and  Organic  Bases. 
Antoine  Mouneyrat  ( Compt .  rend.,  1903,  136,  1470 — 1472). — When 
iodine  bromide,  dissolved  in  alcohol,  is  added  to  an  aqueous  solution  of  a 
peptone,  an  albumose,  pyridine,  quinoline,  morphine,  codeine,  strychnine, 
brucine,  narceine,  quinine,  or  hexamethyleneamine,  yellow  to  brown 
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precipitates  of  additive  products  are  formed,  corresponding  with  the 
iodine  chloride  addition  products  obtained  by  Dittmar  (Abstr.,  1886, 
158).  With  amides  and  xanthine  bases,  no  precipitates  are  formed. 

The  pyridine  compound,  C5H5N,BrI,  forms  yellow  needles,  melts  at 
115 — 117°,  furnishes  a  hydrobromide,  and  is  converted  by  ammonia  into 
the  black,  explosive  substance,  C5H5N,IKH2.  The  quinoline  additive 
prroduct  melts  at  138 — 140°. 

Dittmar’s  view  ( loc .  cit .)  that  these  substances  are  only  formed  with 
pyridine  derivatives  is  regarded  by  the  author  as  untenable  since 
hexamethyleneamine  furnishes  a  product  of  this  type.  T.  A.  H. 

Proteids.  II.  Friedrich  Kutscher  (Zeit.  physiol.  Chem .,  1903, 
38,  111 — 134.  Compare  Kossel  and  Kutscher,  Abstr.,  1901,  i,  107). 
— Tables  are  given  of  the  amounts  of  ammonia,  histidine,  arginine, 
lysine,  tyrosine,  and  glutamic  acid  obtained  from  such  different 
proteids  as  gluten-casein,  glutin-fibrin,  gliadin,  mucedin,  zein,  and 
thymus-histon.  Full  details  of  the  methods  employed  are  given. 
For  the  determination  of  the  glutamic  acid,  use  was  made  of  the  zinc 
salt,  C5H704FiZn,2H20,  which  crystallises  in  glistening  prisms  or 
small  needles,  is  sparingly  soluble  (0’064  in  100  parts  of  water  at  100°), 
and  is  completely  dehydrated  at  150°. 

Zinc  aspartate  is  readily  soluble  in  water  and  has  not  been  obtained 
in  a  crystalline  condition. 

The  silver  derivatives  of  histidine,  thymin,  uracil,  and  cytosine  are 
stable  even  in  the  presence  of  an  excess  of  barium  hydroxide,  whereas 
the  silver  salts  of  the  amino-acids  are  readily  decomposed  by  barium 
hydroxide. 

From  the  results  obtained,  it  appears  probable  that  gliadin  and 
mucedin  are  identical.  J.  J.  S. 

Formation  of  Guanidine  by  Oxidation  of  Gelatin  with  Per¬ 
manganates.  Friedrich  Kutscher  and  Goswin  Zickgraf  {, Sitz - 
ungsber.  K.  Akad.  Wiss.  Berlin,  1903,  28,  624 — 629). — It  was  claimed 
by  Bdchamp  (J.  Pharm.  Chim.,  [iii],  31,  32)  that  carbamide  is  a  pro¬ 
duct  of  the  oxidation  of  proteids  by  potassium  permanganate,  but 
Lossen  has  shown  (Abstr.,  1880,  413)  that  this  is  incorrect,  since 
guanidine,  and  not  carbamide,  is  formed.  As  Pommerrening  (Abstr., 
1902,  ii,  274)  has  questioned  Lossen’s  results,  the  authors  have  con¬ 
clusively  established  them  by  obtaining  guanidine  by  the  oxidation 
of  gelatin  with  barium  or  calcium  permanganate. 

Guanidine  is  formed  by  the  oxidation  of  arginine,  which  is,  accord¬ 
ingly,  a  guanidine  derivative.  Since  guanidine  can  be  obtained  by 
the  direct  oxidation  of  proteids,  it  must  be  derived  from  that  grouping 
in  the  proteid  molecule  which  yields  arginine  on  being  hydrolysed,  a 
conclusion  which  could  not  be  maintained  if  Pommerrening’s  conten¬ 
tion  were  correct. 

Gelatin  was  chosen  in  place  of  egg-albumin  or  casein,  since  it  yields 
arginine  more  readily  than  either  of  the  latter  proteids.  To  its  solu¬ 
tion  in  boiling  water,  a  solution  of  calcium  permanganate  was  gradu¬ 
ally  added.  Guanidine  was  readily  formed,  and  was  identified  by 
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conversion  into  its  picrate.  Other  products  of  the  oxidation  were 
hydrogen  cyanide,  butyiic  acid,  carbon  dioxide,  and  ammonia. 

When  a  proteid  is  hydrolysed,  the  protamine  ring  (Kossel)  yields 
histidine,  arginine,  and  lysine,  whilst  the  side  chains  give  leucine, 
tyrosine,  &c.,  on  the  one  hand,  and  cystine,  alanine,  and  glutamic  acid 
on  the  other.  When  a  proteid  is  oxidised,  the  products  are  such  as 
one  would  expect  from  the  oxidation  of  the  preceding  products  of  hydro¬ 
lysis,  namely,  hydrogen  cyanide  derived  from  histidine ;  guanidine 
and  succinic  acid  from  arginine;  hydrogen  cyanide,  glutamic  acid,  and 
glutaric  acid  from  lysine ;  butyric  acid  from  leucine.  A.  McK. 

Anti-albmnid  and  the  Anti-group  in  the  Proteid  Molecule. 
Th.  Rotarski  ( Zeit .  physiol.  Chem.,  1903,  38,  552 — 554). — The  exist¬ 
ence  of  hemi-  and  anti-groups  in  the  proteid  molecule  is  denied.  The 
substance,  named  anti-albumid  by  Kiihne,  can  only  be  obtained  in 
small  quantities,  and  if  the  proteid  has  not  been  coagulated  before 
digestion,  none  is  obtainable.  Like  the  so-called  anti-peptone,  it  is  a 
mixture  of  substances,  and  is  obtained  only  if  the  proteid  has  been 
“  denaturalised.”  W.  D.  H. 

Chlorophyll,  Haemoglobin,  and  Lipochrome.  Leon  Marcii- 
lewski  (Zeit.  physiol.  Chem.,  1903,  38,  196 — 197). — Methylethyl- 
maleic  anhydride  has  been  condensed  with  hydrocarbons  in  the  presence 
of  aluminium  chloride  according  to  Pechmann’s  method  (Abstr.,  1882, 
1074),  and  the  action  of  dehydrating  agents  on  the  condensation 
products,  which  show  great  similarity  to  the  lipochromes,  is  being 
studied.  J.  J.  S. 

Cytosine.  Albrecht  Kossel  and  H.  Steudel  (Zeit.  physiol.  Chem., 
1903,  38,  49 — 59.  Compare  this  vol.,  i,  303,  and  451). — Details  are 
given  for  the  preparation  of  cytosine  from  the  testicles  of  the  sturgeon. 
Cytosine  may  also  be  obtained  by  heating  yeast  nuclein  with  dilute  sul¬ 
phuric  acid  for  2  hours  at  1 50°.  The  base  yields  a  nitrate,  C4H50N3,HN03, 
a  basic  sulphate,  (C4H50N3)4,H2S04,  which  crystallises  in  small  needles 
sparingly  soluble  in  water,  and  an  acid  sulphate,  C4H50N3,H2S04, 
which  may  be  obtained  from  the  mother  liquois  of  the  basic  sulphate. 
Nitrous  acid  transforms  cytosine  into  uracil,  although  the  yield  is  not 
good,  and  barium  permanganate  oxidises  it  to  oxalic  acid  and  biuret. 
These  reactions  are  in  harmony  with  the  view  that  cytosine  is 

§-amino-2-oxy pyrimidine,  NH2*C<^g.^^>NH,  although  the  pro¬ 
ducts  formed  on  oxidation  are  also  in  harmony  with  the  formulae 
N H2 •  npj^>N H  and  The  relationship 

between  the  constitutional  formulae  of  cytosine  (6-amino-2-oxypyrimi- 
dine)  and  uric  acid  is  very  close,  and  the  transformation  of  the  former 
into  the  latter  can  be  theoretically  accomplished  by  a  process  of 
oxidation  and  addition  of  cyanic  acid.  It  is  suggested  that  these 
reactions  probably  occur  in  the  animal  system.  J.  J.  S. 
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Preparation  of  Cytosine.  Friedrich  Kutscher  (Zeit.  physiol. 
Chem.,  1903,  38,  170 — 177). — Thymus-nucleic  acid  is  hydiolysed  with 
33  per  cent,  sulphuric  acid  under  pressure  and  the  products  precipi¬ 
tated  with  phosphotungstic  acid  (compare  Kossel  and  Neumann, 
Abstr.,  1894,  i,  631).  The  precipitate  is  decomposed  by  baryta,  and 
the  liquid  obtained  acidified  with  nitric  acid  and  precipitated  with  con¬ 
centrated  silver  nitrate  solution.  The  filtrate  from  this  is  again  precipi¬ 
tated  with  silver  nitrate  until  it  gives  a  brown  precipitate  with  barium 
hydroxide.  The  second  silver  precipitate  is  decomposed  by  hydrogen 
sulphide,  and  cytosine  crystallises  from  the  filtrate  after  the  silver 
sulphide  has  been  removed.  A  base  has  also  been  obtained  from  the 
nucleic  acid  of  yeast,  which  in  many  respects  resembles  cytosine.  From 
an  analysis  of  the  picrate,  it  appears  to  contain  an  amino-group  in  place 
of  one  of  the  hydrogen  atoms  of  cytosine,  and  is  probably  a  diamino- 
oxypyrimidine. 

Cytosine  forms  a  well-defined  additive  compound  with  silver  nitrate. 

J.  J.  S. 

Preparation  and  Analyses  of  Nucleic  Acids.  III.  Phoebus 
A.  Levene  (Zeit.  physiol.  Chem.,  1903,  38,  80 — 83). — In  addition  to 
thymine  and  cytosine,  uracil  is  also  produced  when  the  nucleic  acid  of 
the  spleen  is  hydrolysed  with  25  per  cent,  sulphuric  acid.  Details  of 
the  separation  are  described.  Cytosine  sulphate  is  given  the  formula 
(C4Hp0N3)2,H2S04,  whereas  Kossel  and  Steudel  (this  vol,  i,  667) 
describe  only  a  basic  and  an  acid  sulphate.  J.  J.  S. 

Enzymatic  Decomposition  of  Nucleic  Acids.  Trasaburo 
Araki  (Zeit.  physiol.  Chem.,  1903,  38,  84 — 97.  Compare  Hahn  and 
Geret,  Abstr.,  1901,  i,  59;  Kutscher,  ibid.,  ii,  466  and  523;  1902,  ii, 
153). — The  “  Kernsubstanz  ”  from  the  red  corpuscles  of  birds’  blood 
is  readily  rendered  soluble  by  trypsin,  aud  less  readily  by  an  enzyme 
which  is  contained  in  thymus  extract. 

Trypsin  decomposes  ci-thymus-nucleic  acid  (Neumann,  Abstr.,  1899, 
i,  467  ;  1900,  i,  319),  yielding  as  an  intermediate  product  the  b  acid, 
which  can  then  be  further  decomposed  by  prolonged  tryptic  digestion. 
Thymus  extract  behaves  in  exactly  the  same  manner,  as  do  also  Cohn- 
heim’s  erepsin  (Abstr.,  1902,  ii,  413)  extract  of  liver  and  of  spleen. 

J.  J.  S. 

Nucleic  Acid.  Phoebus  A.  Levene  (Proc.  Amer.  physiol.  Soc., 
1903,  xvii ;  Amer.  J.  Physiol.,  9). — Improved  methods  for  obtaining 
the  pyrimidine  bases  enable  silver  to  be  dispensed  with  in  the  prepara¬ 
tion  of  thymine  and  cytosine.  On  decomposition  of  the  nucleic  acids 
of  the  spleen  and  pancreas,  three  bases,  thymine,  cytosine,  and  uracil, 
were  found.  The  nucleic  acid  of  yeast  yielded,  on  hydrolysis,  only  the 
two  last  named.  W.  D.  H. 

Gorgonin  and  Iodogorgonic  Acid.  Martin  Henze  (Zeit. 
physiol.  Chem.,  1903,  38,  60 — 79.  Compare  Drechsel,  Abstr.,  1896, 
ii,  378;  Mendel,  Amer.  J.  Physiol 4,  243). — The  following  product 
are  obtained  when  gorgonin  is  hydrolysed  with  dilute  sulphuric  acid 
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namely,  arginine  and  lysine  in  appreciable  amounts,  histidine  in  small 
quantity,  tyrosine  and  leucine  together  with  considerable  amounts  of 
free  iodine,  hydrogen  sulphide,  and  ammonia.  Phenylalanine  and 
iodogorgonic  acid  are  also  probably  formed,  but  glycine,  cystine, 
aspartic  and  glutamic  acids  are  not  produced.  When  the  hydrolysis 
is  effected  by  the  aid  of  baryta  water,  the  products  are  iodogorgonic 
acid,  lysine,  tyrosine,  and  glycine. 

Iodogorgonic  acid  is  sparingly  soluble  in  water,  and  forms  long, 
pointed  crystals  which  melt  and  decompose  at  205°.  It  dissolves 
readily  in  alkalis  and  forms  salts  with  mineral  acids.  The  hydrochloride 
is  not  decomposed  by  water.  Analyses  (N  =  3’78,  and  I  =  57-32)  prove 
that  the  acid  cannot  be  an  iodoaminobutyric  acid  (N  =  6'll,  and  1  = 
55-46).  J.  J.  S. 

Suprarenin  (Adrenalin).  Otto  von  Furth  ( Monalsh .,  1903,  24, 
261 — 290.  Compare  Abstr.,  1900,  ii,  292  ;  1902,  i,  68). — The  action 
of  hydrogen  sulphide  on  the  iron  derivative  of  suprarenin  suspended  in 
water,  and  addition  of  ammonia  to  the  concentrated  filtrate,  leads  to  the 
formation  of  crystalline  suprarenin,  which  is  identified  with  adrenalin. 
Aldrich’s  formula,  C9H1303N,  for  suprarenin  is  probably  correct. 

The  action  of  concentrated  mineral  acids  on  suprarenin  leads  to  the 
formation  of  methylamine  and  of  a  substance,  (C35H25On!Ng  ?),  which 
is  obtained  as  a  violet  powder.  It  dissolves  in  acids  to  yellowish- 
brown,  in  alkalis  to  carmine,  solutions,  is  insoluble  in  alcohol,  ether, 
acetone,  or  chloroform,  reduces  ammoniacal  silver  solutions,  but  not 
Fehling’s  solution.  In  slightly  acid  solution,  it  gives  precipitates  with 
phosphotungstic  acid,  mercury  potassium  iodide,  potassium  periodide, 
picric  acid,  and  the  salts  of  the  heavy  metals. 

When  heated  with  water  at  220°,  suprarenin  yields  a  product  which 
closely  resembles  Abel’s  epinephrin. 

With  benzenesulphonic  chloride,  suprarenin  yields  a  tribenzenesul  yho- 
derivative,  C9H10O317(SO2Pb)3,  which  is  insoluble  in  water,  soluble  in 
organic  solvents,  and,  when  acted  on  by  nitric  acid,  yields  a  sub¬ 
stance,  C9H7N05(S02Ph)2. 

The  tribenzoyl  derivative  of  suprarenin  forms  a  hard,  granular  mass, 
and  is  soluble  in  alcohol,  chloroform,  acetone,  or  pyridine,  but  is  in¬ 
soluble  in  light  petroleum. 

The  action  of  methyl  iodide  on  suprarenin  leads  to  the  formation  of 
an  amorphous  substance,  which  gives  no  precipitate  with  silver  nitrate 
except  on  addition  of  a  drop  of  nitric  acid  or  of  ammonia,  evolves 
iodine  at  120°  in  a  vacuum,  and  at  higher  temperatures  yields  a  sub¬ 
stance  which  gives  the  pyrrole  reaction. 

Moderate  oxidation  of  suprarenin  with  hydrogen  peroxide  in 
presence  of  ferric  salts  or  with  potassium  or  barium  permanganate 
leads  to  the  formation  of  an  acid  substance  which  is  easily  soluble  in 
water,  reduces  ammoniacal  silver  solutions,  yields  a  volatile  base  when 
boiled  with  alkalis,  and  forms  pyrrole  when  fused  with  alkalis. 

When  fused  with  potassium  hydroxide  at  200°,  suprarenin  yields 
protocatechuic  acid. 

The  author  represents  the  present  state  of  knowledge  as  to  the 
groupings  in  the  suprarenin  molecule  by  the  partially  developed 
formula  [(CH3)NC2H(OH)]C6H6(OH)2.  G.  Y. 
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Epinephrin.  John  J.  Abel  ( Ber .,  1903,  30,  1839 — 1847. 
Compare  Abstr.,  1899,  i,  395). — Adrenalin,  first  obtained  by 
Takamine  by  the  action  of  ammonia  on  concentrated  suprarenal 
extract,  is  obtained  pure,  either  by  precipitation  with  ammoniacal 
zinc  chloride  and  removal  of  the  zinc  with  hydrogen  sulphide,  or  by 
adding  a  solution  of  trichloroacetic  acid  to  the  finely-divided  gland, 
concentration  of  the  filtrate  under  reduced  pressure,  and  addition  of 
ammonia  to  this.  It  is  well  to  extract  the  pulped  suprarenal  gland  two 
or  three  times  with  the  acid.  The  purified,  colourless  prisms  have  the 
composition  C10H13O3N,^H2O.  On  benzoylation,  epinephrin  benzoate, 
CiyH1504N,  was  obtained,  which  on  hydrolysis  gave  the  alkaloid  form 
of  epinephrin  now  shown  to  have  the  composition  Cl0H13lSrO3.  The 
conversion  of  adrenalin  into  the  alkaloid  form  is  best  brought  about 
by  dissolving  it  in  strong  sulphuric  acid,  and  after  24  hours  pouring 
the  solution  into  alcohol.  The  sulphate,  (C,0H13O3N)c,II2SO4,  is  a 
greyish-white  powder,  easily  soluble  in  water.  E.  F.  A. 

Reducing  Enzymes.  M.  Emm.  Pozzi-Escot  ( Amur .  Chem.  J., 
1903,  29,  517—563.  Compare  Abstr.,  1902,  i,  513,  580,  654,  655  ; 
ii,  577,  635). — The  essential  characteristic  of  de  Rey-Pailhade’s 
philothion  is  its  property  of  forming  hydrogen  sulphide  from  free 
sulphur.  The  preparation  of  an  active  hydrogenising  liquid  con¬ 
taining  philothion  by  plasmolysing  yeast  cells  is  described. 

The  action  of  oxygen  on  philothion  is  discussed ;  philothion  does 
not  act  as  an  oxydase,  but  it  may  cause  oxidation  as  a  secondary 
reaction  to  reduction.  When,  under  suitable  conditions,  an  excess  of 
a  reductase  acts  on  an  oxydase,  the  latter  becomes  paralysed  in  its 
action.  By  the  action  of  oxygen  alone,  philothion  is  slowly  oxidised  ; 
by  the  action  of  oxydase  alone,  philothion  is  not  destroyed ;  by  the 
action  of  oxydase  in  presence  of  oxygen,  philothion  is  oxidised  in 
a  few  hours  (de  Rey-Pailhade).  Potatoes  contain  both  oxydases 
and  reductases,  and  in  presence  of  oxygen  the  oxidising  action  pre¬ 
ponderates,  the  reducing  action  being  destroyed.  All  parts  of  the 
potato  tuber  seem  to  be  equally  rich  in  oxydases,  but  do  not 
possess  the  same  oxidising  property,  since  a  state  of  equilibrium  may 
be  established  between  the  oxydases  and  reductases.  In  a  solution 
containing  a  mixture  of  the  two  enzymes,  the  oxydases  are  more 
readily  precipitated  by  absolute  alcohol  than  are  the  reductases. 

When  a  solution  containing  philothion  is  agitated  with  flowers  of 
sulphur,  the  formation  of  hydrogen  sulphide  takes  place  in  the  cold. 
The  presence  of  alkalis  renders  philothion  much  more  sensitive  to  the 
action  of  oxygen.  Reductases  cannot  be  detected  by  a  colour  reaction 
with  guaiacum  tincture.  Experiments  are  described  to  show  that 
potassium  nitrate  in  dilute  solution  is  reduced  to  nitrite  by  philothion  ; 
it  was  also  shown  that  reduction  takes  place  where  cells  rich  in  re¬ 
ductases  are  employed,  instead  of  extracting  the  philothion  to  begin 
with.  In  accordance  with  the  experiments  of  Abelous  and  Gerard 
(Abstr.,  1900,  ii,  226),  it  is  proved  by  the  author  that  nitrobenzene 
can  be  reduced  to  aniline  by  philothion.  Sulphates  can  also  be  re¬ 
duced  by  secretions  related  to  philothion.  The  action  of  philothion  on 
hydrogen  peroxide  has  also  been  studied  ;  the  volume  of  oxygen 
liberated  by  the  same  amount  of  enzyme  with  increase  of  time  was 
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measured,  and  it  is  considered  most  probable  that  the  enzyme  does  not 
act  as  a  catalyser  ;  the  optimum  temperature  for  the  preceding 
decomposition  was  30 — 40°.  The  most  active  paralysers  were  those 
salts  with  an  acid  reaction.  The  property  of  decomposing  hydrogen 
peroxide  to  the  extent  shown  by  philothion,  is  equalled  by  one  other 
definite  enzyme  only,  namely,  Loew’s  catalase.  The  behaviour  of 
philothion  and  catalase  is  very  similar,  although  Loew  describes 
catalase  as  an  oxydase ;  the  author  considers  them  to  be  identical. 
When  fibrin  is  extracted  from  blood,  it  carries  with  it  the  greater 
part  of  the  reductases.  The  oxidising  properties  of  the  reductases 
and  their  physiological  rdle  are  discussed.  A.  McK. 

The  Function  of  Peroxides  in  the  Living  Cell.  VI.  Cata¬ 
lases.  Alexis  Bach  and  Robert  Chodat  ( Ber .,  1903,  36,  1756 — 1761. 
Compare  Abstr.,  1902,  ii,  344,  522  ;  this  vol ,  i,  377,  378). — On 
account  of  the  rapid  and  complete  decomposition  of  hydrogen  peroxide 
by  catalases  with  evolution  of  inert  oxygen,  Loew  (Abstr.,  1902,  ii, 
522)  has  denied  the  physiological  importance  of  hydrogen 
peroxide.  In  the  living  cell,  however,  organic  peroxides  are  also 
formed  and  rendered  active  by  peroxydases,  and  the  behaviour  of 
catalases  towards  these  compounds  has  not  been  studied.  Catalase 
was  prepared  from  a  pure  culture  of  SterigmoJocystis  nigra ,  a  fungus 
whose  resisting  power  towards  hydrogen  peroxide  is  about  four  times 
as  great  as  that  of  Penicillium  glatccum ,  and  was  purified  from  reducing 
substances.  It  is  entirely  without  action  on  ethyl  hydroperoxide  or 
on  oxygenase,  which  is  to  be  regarded  as  a  mono-substituted  hydrogen 
peroxide.  Further,  catalase  has  no  influence  on  the  action  of  peroxy- 
dase  in  rendering  active  hydrogen  peroxide  or  oxygenase.  The  cata¬ 
lase  is  not  destroyed  by  the  peroxydase,  but  is  found  to  be  un¬ 
diminished  in  activity  at  the  end  of  the  reaction.  Catalase,  therefore, 
only  decomposes  that  portion  of  the  hydrogen  peroxide  which  is  not 
used  for  oxidising  purposes  by  the  peroxydase. 

Pozzi-Escot  (Abstr.,  1902,  i,  513)  has  assumed  the  identity  of  cata¬ 
lase  with  reductase  or  philothion,  which  is  also  said  to  decompose 
hydrogen  peroxide  with  evolution  of  inert  oxygen.  It  is  shown,  how¬ 
ever,  that  pure  catalase  has  no  reducing  action  on  sulphur,  and  is 
therefore  distinct  from  reductase.  C.  H.  D. 

Action  of  Phosphorus  Pentachloride  on  Anthranilic  Acid. 
Emil  Uhlfelder  (Ber.,  1903,  36,  1824 — 1828). — By  the  action  of 
phosphorus  pentachloride  on  m-aminobenzoic  acid,  Micbaelis  (this  vol., 
i,  390)  obtained  the  JV-oxychlorophosphine,  C0C1’C6H4*NH*P0C12, 
together  with  the  anhydride, NH2*C6H4,C0'0*C0'C6H4,NII2  ^-Amino- 
benzoic  acid  was  also  found  by  Michaelis  to  behave  in  an  analogous 
manner,  but  no  definite  products  were  isolated  when  anthranilic  acid 
was  used. 

The  ^-oxychlorophosphine,  COCl'CgH4*NII,POCl2,  obtained  from 
phosphorus  pentachloride  and  anthranilic  acid,  crystallises  from  light 
petroleum  in  large,  colourless  prisms  melting  at  62°.  Whilst  the 
corresponding  phosphines  of  the  meta-  and  para-series  react  with  methyl 
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alcohol  to  form  W-phosphinates  (Michaelis,  loc.  cit.),  this  phosphine 
forms  the  hydrochloride  of  methyl  anthranilate,  from  which  the  ester 
was  isolated  and  further  identified  by  conversion  into  its  benzoyl 
derivative. 

Phenyl  IS-phosphino  o-aminobenzoate,  C02Ph*C6H4"NH*P0(0Ph)2, 
formed  from  phenol  and  the  preceding  A-oxychlorophosphine,  separates 
from  absolute  alcohol  in  white,  rhombic  crystals  melting  at  94°. 
When  heated  with  water,  it  behaves  similarly  to  the  meta-  and  para- 
compounds,  anthranilic  acid  being  formed. 

A  substance  of  the  composition  COCPC6H4*N[PO(NH*CaH4*COCl)212 
is  formed  as  a  by-product  from  the  action  of  phosphorus  penta- 
chloride  on  anthranilic  acid.  It  is  sparingly  soluble  in  ether,  and 
can  thus  be  separated  from  the  readily  soluble  N  oxychlorophosphine. 
It  crystallises  in  yellow  needles  melting  at  148 — 153° ;  when  boiled 
with  methyl  alcohol,  it  forms  methyl  anthranilate  and  methyl- 
N-phosphino-di-o-aminobenzoate,  P02Me(NII"CdIT4,C02Me)„  which 
separates  in  needles  and  melts  at  174°.  A.  McK. 

A  New  Organic  Base  containing  Phosphorus.  Its  Con¬ 
stitution,  and  some  of  its  Salts.  Paul  Lemoult  ( Compt .  rend., 
1903,  136,  1666 — 1668). — The  compound  obtained  by  Gilpin  (Abstr., 
1897,  i,  463)  by  the  action  of  phosphorus  pentachloride  on  aniline  is 
the  hydrochloride  of  trianilinophenylphosphirnide,  P(NHPh)3INPh.  This 
hydrochloride  can  be  recrystallised  from  hot  alcohol.  When  a  warm 
alcoholic  solution  of  the  hydrochloride  is  treated  with  potassium 
hydroxide,  decomposition  occurs,  and  after  removal  of  the  potassium 
chloride,  trianilinophenylphosphirnide  separates  from  the  solution  in 
slender,  white  needles  which  melt  at  232°  and  are  insoluble  in  water. 
The  sulphate  can  be  obtained  from  a  solution  of  the  base  or  of  the 
hydrochloride  and  melts  at  312 — 313°  ;  if  excess  of  sulphuric  acid  be 
used  in  the  preparation,  the  hydrogen  sulphate  is  obtained  in  small, 
white  crystals.  The  nitrate  crystallises  well  in  long  needles  and  melts 
at  240°.  The  platinichloride  separates  in  yellow  crystals.  J.  McC. 
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Dibromoacetylene ;  Purification,  Cryoscopy,  Analysis. 
Paul  Lemoult  ( Compt .  rend,,  1903,  137,  55 — 56.  Compare  this  vol., 
i,  595). — Pure  dibromoacetylene  is  prepared  by  distilling  a  mixture  of 
tribromoethylene  and  alcoholic  potassium  hydroxide  in  a  current  of 
nitrogen,  and  collecting  the  heavy  drops  which  distil  at  76 — 77°  under 
boiled-out  water. 

The  molecular  weight  found  by  depression  of  the  freezing  point  of 
acetic  acid  was  183'3,  whilst  CBriCBr  requires  184.  A  Carius 
estimation  of  the  bromine  gave  87‘57  per  cent,  of  Br,  whilst  C2Br^ 
requires  86'95.  It  is  therefore  proved  that  dibromoacetylene  can  be 
obtained  pure  when  fractionated  as  soon  as  it  is  formed.  J.  McC. 

Preparation  of  Primary  Alcohols  by  means  of  the  Corre¬ 
sponding  Acids.  Louis  Bouveault  and  Gustave  Blanc  (Compt, 
rend.,  1903,  137,  60 — 62.  Compare  this  vol.,  i,  597). — The  reduction 
previously  described  (loc.  cit.)  can  also  be  applied  to  the  lower  acids. 
With  these,  however,  the  experimental  difficulties  are  greater.  Amyl 
acetate,  when  reduced  in  amyl  alcohol  solution  with  sodium,  gives 
ethyl  alcohol. 

Methyl  butyrate  in  ethyl  alcoholic  solution  with  sodium  gives 
w-butyl  alcohol,  which  is  separated  with  difficulty  from  the  ethyl  alcohol. 
Its  presence  is  identified  by  the  formation  of  its  phenylurethane. 

Methyl  decoate  is  easily  reduced  by  this  method,  and  gives  a  good 
yield  of  n-decyl  alcohol,  which  boils  at  120°  under  12  mm.  pressure. 

Methyl  myristate  is  also  easily  reduced,  but  the  separation  of  the 
reduction  product  from  the  sodium  myristate,  which  is  simultaneously 
formed,  is  difficult.  The  alcohol  formed  is  /i-tetradecyl  alcohol ;  it 
melts  at  38°  and  boils  at  160°  under  10  mm.  pressure. 

Ethyl  benzoate,  or  other  aromatic  ester  with  the  carboxyl  group 
directly  linked  to  the  benzene  nucleus,  is  not  reduced.  On  the  other 
hand,  ethyl  phenylacetate  gives  a  good  yield  of  phenylethyl  alcohol, 
the  phenylurethane  of  which  melts  at  80°. 

Ethyl  hexahydrobenzoate,  on  reduction  with  sodium,  gives  hexa- 
hydrobenzyl  alcohol  as  a  viscid  oil  with  characteristic  odour  which  boils 
at  82°  under  11  mm.  pressure.  Its  phenylurethane  forms  acicular 
crystals,  melts  at  82°,  is  soluble  in  the  common  organic  solvents,  but  is 
insoluble  in  light  petroleum.  J.  McC. 

Removal  of  Water  from  Secondary  Alcohols  of  High 
Molecular  Weight.  Hermann  Thoms  and  C.  Mannich  ( Ber .,  1903, 
36,  2544 — 2550). — Methyl  nonyl  ketone  condenses  with  aminoguan- 
idine  to  form  a  compound  which  separates  in  minute,  fatty  scales,  and 
melts  at  79°;  its  jncrate  melts  at  148 — 149°.  The  aminoguanidine - 
derivative  of  methyl  heptyl  ketone  melts  at  66 — 67°  and  its  picrate 
at  154°. 

Good  yields  of  methylnonylcarbinol  and  methylheptylcarbinol  can 
be  obtained  by  reducing  the  ketones  with  sodium  and  alcohol.  Methyl- 
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nonylcarbinol  is  a  viscous  liquid,  boils  at  120°  under  14  mm.  pressure, 
has  sp.  gr.  0'8263  at  18°,  and  when  boiled  with  60  per  cent, 
sulphuric  acid  yields  the  ether,  0(CHMe*CgH19)2,  and  AP-undecylene, 
CHg'CHlCH'CgHjy,  which  is  oxidised  by  potassium  permanganate  to 
pelargonic  acid ;  about  4  per  cent,  of  Aa-undecylene,  CH^ICIPCgHjg, 
is  also  produced ;  the  hydrocarbons  could  not  be  separated  directly, 
but  were  converted  into  dibromides,  and  these  by  alcoholic  potash  into 
hydrocarbons  of  the  acetylene  series ;  the  undecinene  (nonylacetylene), 
CH:C*C9H19,  was  separated  with  alcoholic  silver  nitrate  (compare  this 
vol.,  i,  678). 

Methylheptylcarbinol,  C7H15-CHMe*OH,  boils  at  193 — 194°  under 
atmospheric  pressure,  and  at  87*5°  under  10  mm.  pressure  ;  it  gives  a 
nonylene  boiling  at  147 — 148°,  which  is  oxidised  to  heptoic  acid. 

T.  M.  L. 

Chlorohydrin  and  Oxide  of  aS-Dihydroxypentane.  Bruno 
Possannbr  von  Ehrenthal  (. Monatsh .,  1903,  24,  351 — 356). — Acetyl- 
propyl  alcohol,  prepared  by  the  interaction  of  sodium  ethoxide,  ethyl 
acetoacetate,  and  ethylene  dibromide  under  conditions  unsuitable  for  the 
formation  of  ethyl  diacetyladipate  (compare  Lipp,  Abstr.,  1889,  843), 
was  reduced  by  sodium  amalgam  to  aS-dihydroxypentane  (compare 
Perkin  and  Freer,  Trans.,  1887,  51,  836).  ah-Dihydroxypentanechloro- 
hydrin,  formed  by  heating  aS-dihydroxypentane  at  100°  with  excess  of 
hydrochloric  acid,  is  a  clear  liquid,  which  boils  at  70 — 80°  under  12 
mm.  pressure.  The  oxide,  prepared  by  heating  it  with  powdered 
potassium  hydroxide,  boils  at  77 — 79°,  and  is  not  reconverted  into  the 
glycol  when  heated  with  water  for  G  hours  at  120 — 130°.  The  oxide, 
when  prepared  in  this  manner,  is  identical  with  that  obtained  by  heating 
the  glycol  either  with  water  or  with  60  per  cent,  sulphuric  acid  (compare 
Froebe  and  Hochstetter,  this  vol.,  i,  320).  A.  McK. 

Esterification  of  the  Hydracids.  Antoine  Villiers  (Compt. 
rend,,  1903,  137,  53 — 55.  Compare  this  vol.,  i,  598,  599). — The 
velocity  of  esterification  of  hydrochloric  acid  is  so  slow  at  the  ordinary 
temperature  that  solutions  prepared  25  years  ago  seem  net  yet  to  have 
attained  the  limit ;  further  more  •'the  results  obtained  by  direct  esteri¬ 
fication  are  very  different  from  those  obtained  by  decomposition  of  the 
hydrochloric  ester.  Ordinary  ether  is  produced  with  hydrochloric  acid 
only  at  high  temperatures. 

For  the  monatomic  alcohols  the  velocity  of  esterification  with  hydro¬ 
chloric  acid  decreases  as  the  molecular  weight  of  the  alcohol  rises :  it 
is  noticeable,  however,  that  the  velocity  for  amyl  alcohol  is  greater 
than  for  isopropyl  alcohol.  Butyl  alcohol  is  esterified  exceptionally 
slowly,  and  the  limit  is  probably  less  at  the  ordinary  temperature  than 
at  100°. 

The  esterification  of  glycol  and  glycerol  with  hydrochloric  acid  is 
much  more  rapid  than  that  of  ethyl  alcohol.  The  limit  attained  is 
probably  less  than  that  reached  at  100°,  but  is  the  same  as  that  at 
44°,  and  this  suggests  a  difference  in  the  mode  of  action  of  the  hydro¬ 
chloric  acid  hydrates  on  glycol  and  glycerol  from  that  on  ethyl 
alcohol.  J.  McC. 
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Fatty  Acids  of  Egg-lecithin.  H.  Cousin  ( Compt .  rend.,  1903, 
137,  08 — 70). — The  acids  were  obtained  from  lecithin  by  saponifying 
with  alcoholic  potassium  hydroxide  and  then  acidifying  with  hydro¬ 
chloric  acid.  They  were  formerly  supposed  to  be  oleic,  stearic,  and 
palmitic,  but  the  iodine  value  of  the  unsaturated  acid  was  found  to  be 
higher  than  that  corresponding  with  oleic  acid.  The  mixture,  therefore, 
contains  an  acid  which  is  less  saturated  than  oleic  acid. 

A  quantity  of  the  mixed  acids  was  transformed  into  the  barium 
salts,  and  the  mixed  salts  were  treated  with  a  mixture  of  benzene  and 
alcohol ;  the  acid  regenerated  from  the  dissolved  part  was  proved 
to  be  linoleic  acid,  because  when  oxidised  in  alkaline  solution  with 
permanganate  it  gave  tetrahydroxystearic  acid,  melting  at  171 — 172°. 

The  undissolved  residue  was  converted  into  lead  salt,  and  this  was 
treated  with  ether.  From  the  ethereal  solution  oleic  acid  was  obtained. 
From  the  lead  salt  insoluble  in  ether  a  mixture  of  stearic  and  palmitic 
acids  was  obtained.  The  quantity  of  stearic  acid  varied  from  30  to 
40  per  cent.,  and  that  of  palmitic  acid  from  60  to  70  per  cent.,  in 
different  specimens. 

No  other  acids  than  these  mentioned  could  be  found  in  the  egg- 
lecithin.  J.  McC. 

A  Possible  Method  of  preparing  Organic  Sulphur  Com¬ 
pounds.  Alwin  Mittasch  (J.  pr.  Chem.,  1903,  [ii],  68,  103 — 104). 
— When  a  current  of  hydrogen  or  coal  gas  is  passed  through  carbon 
disulphide  and  then  through  a  moderately  heated  combustion  tube 
filled  with  nickel  powder,  an  organic  sulphur  compound,  which  is 
either  a  mercaptan  or  a  thio-ether,  is  formed.  It  forms  a  derivative 
with  mercuric  oxide,  which  melts  at  65 — 70°.  G.  Y. 

Organo-mineral  Anhydrides.  Ame  Pictet  (Arch.  Sci  phys. 
nat.,  1903,  [iv],  15,  589- — 611). — By  the  direct  union  of  nitric,  phos¬ 
phoric,  pyrophosphoric,  arsenious,  sulphuric,  chromic,  or  boric  acid  with 
various  organic  acids,  mixed  anhydrides  are  formed.  Of  these,  the 
anhydride  of  nitric  and  acetic  acids  is  described. 

[With  Paul  Genequand.] — A  cryoscopic  determination  of  the  mole¬ 
cular  weight  of  diacetylorthonitric  acid  (Abstr.,  1902,  i,  584)  in  ethyl¬ 
ene  dibromide  and  in  bromoform  shows  that  it  has  the  formula 
C4H907N.  A  vapour  density  determination  by  Meyer’s  method,  using 
xylene  (138°)  in  the  outer  bath,  shows  that  the  compound  is  completely 
dissociated  about  10°  above  its  boiling  point.  By  the  action  of  varying 
quantities  of  acetic  acid  on  nitric  acid,  it  was  proved  that  the  greatest 
development  of  heat  takes  place  when  molecular  quantities  are  mixed, 
and  no  compound  other  than  N(OAc)2(OH)3  is  produced. 

With  E.  I.  Klein.] — Attempts  have  been  made  to  prepare  salts  of 
acetonitric  acid  by  acting  on  nitrates  with  acetic  acid,  and  on  acetates 
with  nitric  acid.  In  the  cases  of  potassium,  sodium,  ammonium, 
calcium,  strontium,  barium,  magnesium,  copper,  and  lead,  no  derivatives 
were  obtained  in  this  way.  Silver  nitrate  is  soluble  in  glacial  acetic 
acid,  and  from  the  solution  long,  colourless,  homogeneous  crystals 
separate.  This  diargentic  acetonitrate ,  N(OAc)2(OAg)2*OH,  exhibits  no 
definite  melting  point,  but  explodes  when  heated  slowly  to  172°. 

3  h  2 
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When  mercurous  nitrate  is  boiled  with  acetic  acid,  solution  takes  place, 
and,  on  cooling,  colourless,  transparent  crystals  of  mercuric  acetonitraie, 
N (0 Ac)2(02Hg) •  OH,  separate.  This  salt  melts  at  205°,  and  undergoes 
no  change  when  heated  at  110°.  The  silver  salt  decomposes  easily  in 
the  air,  but  the  mercuric  salt  is  much  more  stable.  The  mercuric 
salt  is  insoluble  in  alcohol  and  ether,  but  is  soluble  in  acids. 

No  esters  of  acetonitric  acid  are  formed  by  the  interaction  of  esters 
of  nitric  acid  and  acetic  acid,  or  by  the  action  of  acetic  acid  on  nitric 
esters,  or  of  nitric  acid  on  acetic  esters.  J.  McC. 

A  New  Patty  Acid.  yyy-Trimethylbutyric  Acid  [yy-Dim ethyl- 
valeric  Acid].  Charles  Moureu  and  Raymond  Delange  (Bull.  Soc. 
chim.,  1903,  [iii],  29,664 — 666). — yy-Dimetliylvaleric  acid,  prepared  as 
already  described  (this  vol.,  i,  314),  has  sp.  gr.  0'9129  at  20°  and 
0'9238  at  0° ;  the  amide  ( loc .  cit.)  crystallises  in  rectangular  lamellae 

T.  A.  H. 

Amylchloroacrylic  Esters  [/9Chloro-Aa-octenoic  Esters]. 
Charles  Moureu  and  Raymond  Delange  (Bull.  Soc.  chim.,  1903,  [iii], 
29,  677 — 678.  Compare  Abstr.,  1901,  i,  360). — When  a  solution  of 
amylpropiolic  acid  in  ethyl  alcohol  is  saturated  with  hydrogen  chloride, 
there  is  formed  ethyl  fi-chloro-A^-octenoate,  CgHjj'CCKCH’COgEt,  a 
colourless  oil  which  boils  at  123 — 128°  under  18  mm.  pressure.  The 
chlorine  atom  is  assumed  to  be  in  the  /3-position  in  this  substance, 
since,  on  treatment  with  potassium  hydroxide  in  alcohol,  methyl  amyl 
ketone  is  formed,  whereas  the  a-substituted  acid  would,  with  this 
reagent,  give  rise  to  normal  heptaldehyde.  T.  A.  H. 

Nitrates  of  Hydroxy-acids.  H.  Duval  (Bull.  Soc.  chim.,  1903, 
[iii],  29,  678 — 680.  Compare  this  vol.,  i,  603). — From  the  crude 
product  obtained  by  the  action  of  nitric  acid  on  glycollic  acid  there 
has  been  isolated,  in  addition  to  the  nitrate  of  glycollic  acid  (loc.  cit.), 
acetoxycicetic  acid  nitrate,  N09,0,CH2'C0,0,CH2*C02H,  a  yellow  oil 
soluble  in  water  and  alcohol,  but  insoluble  in  benzene.  A  similar 
condensation  appears  to  be  produced  by  the  action  of  nitric  acid  on 
lactic  and  a-hydroxybutyric  acids. 

Malic  acid  nitrate,  similarly  prepared,  crystallises  in  colourless 
needles,  melts  and  decomposes  at  115°,  is  soluble  in  water  and  alcohol, 
but  insoluble  in  benzene  and  light  petroleum.  T.  A.  H. 

Labile  and  Stable  Crotonolactones.  Emil  Erlenmeyer,  jun. 
(Ber.,  1903,  36,  2523 — 2525), — Thiele  has  shown  (Abstr.,  1899,  i,  611) 
that  y-ketonic  acids  yield  first  labile  /3y-  and  then  stable  a/3-unsatur- 
ated  crotonolactones, 

OTT-PTT  OTT’PTT 

R-COCH2-CH2-COOH  ->  K*C<^0 _ ^ 2  >  R*CH<0 _ , 

whilst  in  the  a-oxylactones  the  isomeric  change,  if  it  takes  place,  is 
from  the  a/3-  to  the  /3y-unsaturated  lactone  (compare  this  vol.,  i,  419). 
Proof  of  this  has  been  obtained  (jointly  with  Lattermann)  in  the  case 


ORGANIC  CHEMISTRY. 


677 


of  the  a-oxylactone , 


co<CO-CHPh 


o— CH-ChH.-OMe’ 


prepared  from  anis- 


aldehyde  and  phenylpyruvic  acid,  which  is  reduced  by  zinc  dust  and 
acetic  acid  to  two  isomeric  unsaturated  lactones.  The  labile  lactone 


co<CH:?Ph 


'O 


CH*C6H4*OMe 


,  melts  at  105°,  is  unsaturated  in  the  apposi¬ 
tion,  and  is  converted  by  heating  with  benzaldehyde  and  aniline  only 

™  .CH0-CPh 

into  the  stable  isomeride.  The  stable  lactone,  CO<^ 


"O 


2  it 

— C*C6H4*OMe’ 


melts  at  122°,  is  unsaturated  in  the  /?y-position,  and  condenses  with 
benzaldehyde  to  yield  the  benzylidene- derivative, 

,C(CHPh)*CPh 


CO< 


0- 


C-Cf(H4*OMe 


which  forms  orange-yellow  needles  and  melts  at  195°.  T.  M.  L. 


Action  of  Ammonia  on  a  Mixture  of  Two  a  Oxyacids. 
Emil  Erlenmeyer,  jun.  ( Ber .,  1903,  36,  2525 — 2526). — By  the  action 
of  ammonia  on  a  mixture  of  glyoxylic  and  pyruvic  acids,  aceturic  acid, 
CH3*C0*NH‘CHMe-C02H,  was  obtained  as  a  condensation  product 
from  the  pyruvic  acid  only.  [A  syrupy  acid  was  obtained  which  might 
contain  also  the  mixed  condensation  product.]  Similarly,  a  mixture 
of  pyruvic  and  phenylpyruvic  acids  gave  only  phenylacetylphenyl- 
alanine,  CH2Ph-C0-NH-CHPh-C02H.  T.  M.  L. 

isoNitrosomalonic  Esters  and  their  Transformation  into 
Mesoxalic  Esters.  Louis  Bouveault  and  Andre  Wahl  ( Compt 
rend .,  1903,  137,  196 — 198). — Ethyl  iso nitrosomalonate  is  obtained  by 
passing  a  current  of  methyl  nitrite  into  a  mixture  of  ethyl  malonate 
and  sodium  ethoxide  at  20 — 25°,  distilling  off  the  alcohol,  and  treating 
the  residue  first  with  water,  then  with  hydrochloric  acid  j  the  ester  is 
extracted  with  ether  and  purified  by  distillation  under  diminished 
pressure.  It  is  a  colourless,  viscid  liquid  which  boils  at  172°  under 
12  mm.  pressure,  has  a  sp.  gr.  1-206  at  4°/0° ;  it  is  insoluble  in  water, 
but  soluble  in  the  ordinary  organic  solvents.  If  in  the  preparation  the 
residue,  after  the  alcohol  has  been  evaporated,  is  left  to  itself,  white 
needles  of  the  hydrogen  salt,  N0H!C(C02Et)2  +  N0NaIC(C02Et)2, 
separate  ;  this  salt  is  easily  dissociated  by  water.  If  a  current  of  nitrogen 
peroxide  be  passed  through  the  ester  at  0°,  vigorous  action  takes  place. 
When  the  product  is  distilled  under  diminished  pressure  (12  to  15 
mm.),  ethyl  mesoxalate  and  ethyl  nitromalonate  are  obtained.  The 
nitrogen  peroxide  therefore  exerts  two  actions  :  (1)  transformation  of 
the  oxime  group  into  a  ketonic  group,  and  (2)  direct  oxidation. 

Methyl  i&onitrosomalonate,  preparod  in  the  same  way,  is  a  liquid 
which  boils  at  168°  under  16  mm.  pressure  and  crystallises  when 
cooled.  After  recrystallisation  from  a  mixture  of  ether  and  light 
petroleum  it  forms  slender,  white  needles  which  melt  at  67°.  If  water 
is  added  to  the  alkaline  alcoholic  solution  in  this  preparation,  crystals 
of  the  salt  N0NaIC(C02Me)2,2H20  are  deposited.  The  principal  pro¬ 
duct  of  the  action  of  nitrogen  peroxide  on  methyl  isonitroso malonate 
is  methyl  mesoxalate  and  its  hydrate,  which  crystallisos  from  a  mixture 
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of  ether  and  light  petroleum  in  tabular  crystals  melting  at  81°.  At 
the  same  time  a  small  quantity  of  methyl  nitromalonate  is  formed. 

J.  McC. 


Chitonic  and  Chitaric  Acids.  Emil  Fischer  and  Edward 
Andreae  (Ber.,  1903,  36,  2587 — 2592.  Compare  Fischer  and  Tiemann, 
Abstr.,  1894,  i,  167). — When  dried  at  140°  the  calcium  salt  of  chitonic 
acid  has  the  formula  (C(.Hn07)2Ca.  At  this  temperature  in  an  ex¬ 
hausted  receiver  over  phosphoric  oxide  it  loses  2  molecules  of 
water;  thus  the  salt  has  the  formula,  (C6H9O0)2Ca,2H2O,  and 
chitonic  acid,  Cf(H10OG,  that  is,  it  is  the  anhydride  of  a  hexonic  acid. 
When  heated  with  acetic  anhydride  and  sodium  acetate,  it  forms  an 
acid  compound,  C81I805,  acetoxymethylpyromucic  acid,  which  melts  at 
115—117°  (  corr.),  has  a  bitter  taste  and  crystallises  from  chloroform 
in  needles  or  prisms.  When  hydrolysed  with  barium  hydroxide,  it 
is  converted  into  the  hydroxymethylpyromucic  acid,  melting  at 
165—167°,  described  by  Hill  and  Jennings  ( Amer .  Chem.  J.,  1893, 
15,  181).  Similarly,  chitaric  acid  is  converted  into  acetoxymethyl¬ 
pyromucic  acid,  and  thus  both  it  and  chitonic  acid  are  repre¬ 


sented  by  the  structural  formula,  hO-6h-CH(CH  8)11)^°’  an<1 

differ  from  one  another  with  respect  to  the  spatial  arrangement  of 
the  hydroxyl  groups.  This  makes  it  probable  that  isosaccharic  acid 
and  chitose  are  also  both  hydrofurfuran  derivatives.  E.  F.  A. 


Action  of  Hypophosphorous  Acid  on  Diethyl  Ketone 
and  on  Acetophenone.  Charles  Marie  ( Compt .  rend.,  1903, 
137,  124 — 125.  Compare  this  vol.,  i,  328,  379). — Diethyl  ketone 
^3  to  4  mols.)  is  boiled  with  hypophosphorous  acid  (1  mol.)  in  a  reflux 
apparatus,  the  excess  of  ketone  is  distilled  off,  and  the  residue  is  con¬ 
verted  into  the  lead  salt,  Pb[C0Et2,H2P02]2.  The  lead  salt  is  decom¬ 
posed  in  aqueous  suspension  with  hydrogen  sulphide,  when  the  acid  is 
obtained  as  a  colourless  syrup  which  does  not  solidify  at  —  20°.  On 
oxidation  with  bromine  or  mercuric  chloride,  it  gives  the  oxyphos- 
phinic  acid,  Et2C0,H3P03 ;  this  is  soluble  in  water,  alcohol,  acetone, 
and  ethyl  acetate,  but  insoluble  in  benzene  or  chloroform.  Its  silver 
salt  is  insoluble  in  water. 

If  acetophenone  (3  mols.)  is  heated  on  the  water-bath  with  hypo¬ 
phosphorous  acid,  and  the  mixture  treated  with  lead  carbonate,  the 
insoluble  lead  salt,  Pb[C0MePh,H2P02]2,  is  formed.  When  decomposed 
with  hydrogen  sulphide,  it  gives  the  acid,  C0MePh,H3P02,  as  a  syrup 
which  slowly  solidifies,  and  melts  at  70°.  When  oxidised  with 
mercuric  chloride,  it  gives  the  oxyphosphinic  acid,  C0MePh,H3P03 
(m.  p.  170°),  but  when  oxidised  with  bromine,  the  product  isolated  is 
C0MePh,H3P03,HBr,  which  melts  at  190°.  J.  McC. 

Conversion  of  Methyl  Nonyl  Ketone  into  the  Isomeric  Ethyl 
Octyl  Ketone.  C.  Mannich  (Ber.,  1903,  36,  2551 — 2553). — The  hy¬ 
drocarbon  CuH20  (this  vol.,  i,  674),  which  does  not  react  with  ammoniacal 
silver  nitrate  is  &P-undecinene,  CMe:C*C8Hl7,  as,  on  oxidation  with 
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cold  4  per  cent,  permanganate  solution,  it  yields  acetic  and  pelargonic 
acids.  It  is  a  colourless  oil  with  a  disagreeable  odour,  distils  at 
199 — 201°  under  atmospheric,  or  at  81 ’5°  under  10*5  mm.  pressure,  and 
is  fairly  readily  volatile  even  at  the  ordinary  temperature.  In  chloroform 
solution  it  combines  with  two  atoms  of  bromine  yielding  an  oily 
dibromide,  CMeBrICBr*C8Hl7,  distilling  at  137 — 139°  under  11  mm. 
pressure.  When  A^-undecinene  is  poured  into  ice-cold  94  per  cent, 
sulphuric  acid,  it  absorbs  the  elements  of  water,  and  yields  a  mixture 
of  two  ketones,  namely,  methyl  nonyl  ketone  (18  per  cent.)  and  ethyl 
octyl  ketone  (82  per  cent.).  The  two  ketones  can  be  separated  by  the 
aid  of  sodium  hydrogen  sulphite,  as  the  methyl  nonyl  ketone  forms 
an  additive  compound  and  the  ethyl  octyl  ketone  does  not. 

Ethyl  octyl  ketone  is  a  colourless  liquid  with  a  pleasant  odour,  it  distils 
at  104 — 106°  under  11  mm.  pressure,  solidifies  at  4*5°,  and  reacts  with 
hydroxylamine  and  semicarbazide  hydrochloride.  The  oxime  is  oily, 
and  the  semicarbazone  has  no  sharp  melting  point.  When  oxidised 
with  chromic  mixture,  it  yields  ra-octoic  acid. 

As  A^-undecinene  is  obtained  from  methyl  nonyl  ketone  ( loc .  cit.), 
it  affords  a  simple  method  of  transforming  the  ketone  into  the 
isomeric  ethyl  octyl  ketone.  J.  J.  S. 

Condensation  of  Higher  Aliphatic  Ketones  to  Compounds 
of  the  Type  of  Mesityl  Oxide.  Hermann  Thoms  and  C.  Mannich 
(Eer.,  1903,  36,  2555 — 2558). — -When  methyl  nonyl  ketone  is 
saturated  with  hydrogen  chloride  and  kept  for  some  6  weeks,  con¬ 
densation  occurs.  The  mass  is  washed  with  water  and  potassium 
carbonate  solution,  dried  and  fractionated  under  reduced  pressure. 
A  considerable  amount  of  hydrogen  chloride  is  evolved  during  the 
distillation,  and  an  unsaturated  ketone ,  C9H19*CMe'.CH*C(>C9H19, 
passes  over  at  214 — 216°  under  10  mm.  pressure.  It  is  a  colourless, 
oily  liquid  with  a  faint  odour,  and  has  sp.  gr.  0*8514  at  15°.  It 
readily  combines  with  hydrogen  chloride  to  form  an  oily  compound, 
which  decomposes  into  its  components  on  distillation  even  under 
reduced  pressure. 

The  oxime,  phenylhydrazone,  and  semicarbazone  have  only  been 
obtained  in  the  form  of  oils.  The  picrate  of  its  aminoguanidine 
derivative ,  C29H4907N7,  melts  at  125 — 126°. 

When  boiled  with  60  per  cent,  sulphuric  acid,  the  ketone  is 
hydrolysed  to  methyl  nonyl  ketone.  On  oxidation  with  permanganate 
it  yields  decoic  and  carbonic  acids  with  a  small  amount  of  acetic  acid. 

Methyl  heptyl  ketone  condenses  under  the  influence  of  hydrogen 
chloride  to  an  unsaturated  ketone,  C7H15’CMeICH*COC7H15 ;  it  is 
difficult  to  obtain  this  free  from  chlorine,  as  it  readily  combines  with 
hydrogen  chloride,  and  the  whole  of  this  is  not  removed  on  distillation. 
The  picrate  of  its  aminoguanidine  derivative  melts  at  130 — 131°. 

J.  J.  S. 

Transformation  of  Starch  Paste.  Leon  Maquenne  ( Gompt . 
rend,,  1903,  137,  88 — 90). — When  a  homogeneous  starch  jelly  in  an 
aseptic  medium  is  kept  for  some  days,  the  translucent  mass  becomes 
opaque,  and  finally  deposits  segregated  nuclei.  This  change  is  due 
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to  a  transformation  of  the  starch,  which  passes  into  the  form  of 
amylocellulose  described  by  Brown  and  Heron.  The  transformed 
substance  is  not  coloured  by  iodine,  is  not  attacked  by  malt,  and  is 
only  very  slowly  hydrolysed  by  boiling  dilute  solutions  of  mineral 
acids.  On  the  other  hand,  it  is  easily  soluble  in  solutions  of 
potassium  hydroxide,  and  the  neutralised  solution  gives  a  blue 
coloration  with  iodine.  This  behaviour  seems  to  indicate  that  the 
amylocellulose  has  a  lactonic  character,  which  is  probably  due  to  a 
partial  dehydration  of  the  original  starch  molecule. 

The  transformation  is  progressive ;  its  velocity  slowly  diminishes, 
and  even  after  20  days  is  not  complete.  The  transformation  is 
purely  chemical,  and  entirely  independent  of  enzymes  or  micro¬ 
organisms. 

The  velocity  of  the  change  appears  to  be  greater  if  the  starch  jelly 
has  not  been  heated.  J.  McC. 

/3-Aminoundecane  and  /3-Aminononane.  Hermann  Thoms  and 
C.  Mannich  ( Ber .,  1903,  36,  2554 — 2555). — These  two  compounds 
are  obtained  by  the  reduction  of  the  oximes  of  methyl  nonyl  ketone 
and  methyl  heptyl  ketone  with  sodium  in  a  mixture  of  alcohol  and 
acetic  acid. 

fi-Aminoundecane  is  a  light,  colourless  liquid  distilling  at  113 — 114° 
under  26  mm.  pressure.  It  has  strongly  alkaline  properties,  and 
readily  absorbs  carbon  dioxide.  The  platinichloride,  C22H50N2,H2PtCI6, 
crystallises  in  plates  or  needles,  turns  black  at  240°,  and  is  only  very 
sparingly  soluble  in  cold  water.  The  picrate  melts  at  111°. 

/ 3-Aminononane  distils  at  69 — 69’5°  under  11  mm.  pressure.  Its 
hydrochloride  is  extremely  hygroscopic  and  is  soluble  in  alcohol,  ether, 
or  acetone.  The  platinichloride,  C18H42N'2,H2PtCl6,  turns  black  at 
210 — 220°  when  quickly  heated,  and  the  picrate  melts  at  108-5 — 109’5°. 

J.  J.  S. 

Action  of  Ammonia  on  the  Ethylene  Oxide  of  fi-o-cyclo- 
Hexanediol  [eso Anhydride].  Mon  Biiunel  ( Gompt .  rend.,  1903, 
137,  198 — 199.  Compare  this  vol.,  i,  338,  and  preceding  abstract). — 
When  the  esoanhydride,  CcH10iO,  is  heated  in  a  sealed  tube  with  a 
large  excess  of  ammonia,  orthoaminocyclohexanol,  OH'C6H10*NH2,  is 
obtained  as  a  colourless,  crystalline  mass  with  an  odour  of  piperidine, 
which  is  not  affected  by  light  and  is  soluble  in  water  and  the  ordinary 
solvents.  It  melts  at  66°  and  boils  at  219°;  it  is  extremely  hygro¬ 
scopic  and  readily  absorbs  carbon  dioxide.  Its  hydrochloride  forms 
white  needles  which  melt  at  175°,  and  its  nitrate  melts  at  144°. 

If  less  ammonia  is  used,  dihydroxycyclohexylamine ,  NH(C6H10*OH)2, 
is  formed  as  well.  This  is  obtained  in  two  forms  when  the 
esoanhydride  is  heated  in  a  sealed  tube  with  twice  its  volume  of 
an  alcoholic  solution  of  ammonia.  On  cooling,  fix-dihydroxyQy<i\o- 
hexylamine  crystallises  out  in  colourless  leaflets,  which  melt  at  153°, 
and  are  sparingly  soluble  in  water  or  alcohol.  Its  hydrochloride  melts 
at  266°.  It  forms  a  nitrosamine,  NO,N(C6H10*OH)2,  which  crystal¬ 
lises  in  yellow  prisms  and  melts  at  148°.  The  alcoholic  solution  con¬ 
tains  fS2-dihydroxycyc\ohexylamine ,  which  on  evaporating  the  alcohol, 
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warming  the  residue  with  benzene,  and  cooling,  separates  in  slender, 
colourless  needles  which  melt  at  114°.  The  hydrochloride  melts  at 
192°,  and  the  nitrosamme  at  171°.  J.  McC. 


Preparation  of  Secondary  Amides.  J.  Tarbouriech  ( Compt . 
rend,,  1903,  137,  128 — 130). — The  author  has  prepared  some  second¬ 
ary  amides  (1)  by  the  action  of  acids  on  nitriles,  and  (2)  by  the  action 
of  acid  chlorides  on  primary  amides  in  sealed  tubes. 

n-Dibutyr  amide  is  obtained  by  heating  together  in  a  sealed  tube 
w-butyrylnitrile  and  n-butyric  acid  at  205° ;  the  product  is  subjected 
to  distillation,  and  when  the  thermometer  reaches  200°  the  heating 
is  stopped  ;  the  residue  solidifies  on  cooling  and  the  dibutyramide  is 
recrystallised  from  alcohol.  The  same  compound  is  formed  when 
molecular  quantities  of  w-butyramide  and  w-butyryl  chloride  are 
heated  in  a  sealed  tube  at  120 — 130°  for  6  hours.  It  can  be  dis¬ 
tilled  under  diminished  pressure  and  melts  at  107°. 

Diisobutyramide,  prepared  in  the  same  ways,  forms  large,  colour¬ 
less  crystals,  melts  at  173 — 174°,  and  is  almost  insoluble  in  cold  water 
or  alcohol,  but  easily  soluble  in  ether. 

Diisovaleramide  forms  slender,  white  needles,  and  melts  at  94°. 
Di-n-valeramide  is  a  white,  crystalline  substance  melting  at  100°, 
sparingly  soluble  in  cold  alcohol,  but  easily  in  ether. 

In  the  preparation  of  these  amides,  ammonium  chloride  is  frequently 
formed  in  small  quantity  at  the  same  time  as  a  very  small  amount  of 
a  tertiary  amide.  J.  McC. 

[Physico-chemical  Constants  of]  Organic  Amides.  (Constitu¬ 
tion  of  Nitrosoalkylurethanes,  Acid  Amides,  Anthranil,  Regu¬ 
larities  in  the  Boiling  Points  of  Acid  Amides,  Analogy  between 
Formylamines  and  Nitrosoamines.)  Otto  Schmidt  ( Ber .,  1903, 
36,  2459 — 2482). — The  following  compounds  were  examined  : 

I.  Monoacylamines.  (a)  Primary. 


M.  p.  t.  d'<K  v[,  Mo- 

Methyl  carbamate .  57— 5S°  55’6a  1  1361  1-41253  16'448 

Ethyl  ,,  .  49  52  0  1-0560  1-41439  21 ’078 

iso  Butyl  ,,  .  64—65  76  -2  0*9556  1-40978  30  '320 

iso  Amyl  ,,  .  64  70-6  0'9438  1-41754  34‘945 

(b)  Secondary. 

P>.  p.  p.  t.  d1'1.  7>f„.  HJ0. 

Formyliaobutylaminr  ..  111°  12  mm.  17°  0-9092  1'43957  29‘262 

Formylisoamylaminc .  123-5—124  10  13'2  0-9049  1-44513  33-833 

Formanilide  (m.  p.  47°)...  166  14  24  1-13958  1-58786  35-728 

25-6  1-13811  1-58763  35'775 

17-3  1T4366  1-59012  35-711 

Methyl  anthranilatc  .  126-2—126-8  12  18‘6  1'16822  1-58435  43-280 

Ethyl  anlhranilatc  .  137-5—138  14  20’7  1-11792  1-56487  47’647 

Methyl  formylanthra  nil  ate 

(m.  p.  42— 43°)  .  169-8—170  13  37'6  1-23336  1 ’57776  48-146 

Methyl  methylearbamate  .  64  —  65  14  20'6  1 '06405  i -41584  20'982 

Ethyl  methylearbamate  .  79-8—  80-6  11  -5  18-9  1-00874  1-12004  25-842 

Ethyl  ethylearbamate  . .  74  —  75  14  19'6  0-97645  1-42254  30 '484 
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( b )  Secondary — continued. 


B. 

P- 

V ■ 

t. 

d*E 

n  . 

Ethyl  iso butylearbamatc . . 

95  - 

-  96° 

15  nun. 

16-8 

0-94452 

1-43008 

39-665 

Ethyl  iso amylcarbqmate... 

122  - 

-123 

22 

20-9 

0-93258 

1-43267 

44-282 

Ethyl phenylcarbamate  (m. 

p.  53°)  . 

152 

14 

30-4 

1-10639 

1-53764 

46-626 

iso  Formylanilinomcthyl 

ether . 

83  - 

-  84 

15 

23-5 

1-03474 

1-53821 

40-823 

iso Formanilinocthyl  ether. 

107  - 

-108 

23 

17-4 

1-0090 

1-52978 

45-600 

(c)  Tertiary. 

Dipropy  Iformylaminc . 

96  - 

-  97 

14 

19-8 

0-8892 

1-44094 

38-305 

JJii&obutylformylaminc  . . . 

109  - 

-110 

15 

16-6 

0 -87472 

1-44295 

47-583 

IHisocm  ylformylavi  inc  . . . 

132  - 

-132-6 

13 

20-4 

0-86688 

1-44556 

56-863 

17-5 

0-86876 

1-44617 

56-805 

Formyhncthylaniline . 

1219- 

-125-2 

13 

27'4 

1-08930 

1-55902 

40-017 

23-0 

1  -09280 

1  -55780 

39-815 

Formylethylaniline . 

89-5- 

-  91 

14 

22 

1  -05422 

1-54313 

44561 

Formyldiphcnylamine  (in. 

p.  72-2— 72-6°)  . 

189-5- 

■190-5 

13  ;  was  examined  in  toluene  solution. 

Toluene 

— 

- 

— 

15-2 

0-8702 

1-49894 

— 

Solution 

(25 ’685  per  cent.) 

15-3 

0-9315 

1  -52533 

60-24 

Ethyl  dicthylcarbamate  . . . 

62  - 

-  63 

14 

20  9 

0-92824 

1-42017 

39-545 

Ethyl  diisoamylcarbamalc 

129  - 

-130 

14 

22-8 

0-88038 

1-43292 

67-597 

Ethyl  phenylmdhylearb- 

amnte  . 

127  - 

-128 

13 

17-8 

1-07585 

1  -51734 

50-365 

Ethyl  phcnylethylcarhaia- 

ate . 

130  - 

-130-5 

14 

18-4 

1-04529 

1  -50765 

55-005 

Nitrosodipropylamine . 

95  - 

-  95-6 

18 

16-8 

0-9182 

1-44535 

37-708 

Nitrosodiiaoam yl amine  . . . 

132-4- 

-132-8 

14-5 

15-6 

0-88668 

1-45029 

56-406 

16-0 

0-88720 

1-45013 

56-356 

15-6 

0-88720 

1-45036 

56-380 

Nitrosomethylanilinc . 

120-9- 

-121-5 

13 

25-5 

1-1253 

1-57567 

39-976 

Nitrosocthylanil  inc . 

119-5- 

-120 

15 

22-0 

1-0858 

1  -55947 

44-636 

Nit )  vsod iphenylamin  e  (m . 

p.  67-2- 

-67-6°) 

was  examined 

in  toluene  solution. 

Solution  (25 '493  per  cent.) 

14-4 

0-93449 

1  -52570 

59-75 

(d)  Other  Compounds. 

Anthranil  . 

90-2 

14-5 

13-2 

1-18810 

1-58723 

_ 

Phenylcarbimidc . 

.  — 

— 

25-9 

1-08870 

1-53412 

33-990 

Methyl  nitrosomethylearb- 

amalc  . 

Nitrosomcthylurcthanc  . . . 
Nitrosoethylur ethane . 


II.  Diaeylamines. 


59-3 

—60 

14 

24  -6 

1-20419 

1-44048 

25-848 

65 

—65-5 

13 

18-8 

1-13144 

1-43852 

30-659 

69 

—70 

15 

19-3 

1  -0854 

1  -43533 

35-123 

The  constitution  of  acid  amides  has  been  studied  by  Auwers,  Briihl, 
Claisen,  and  by  Hantzsch  and  Dollfus  (Abstr.,  1902,  i,  223).  The 
latter  maintain  the  correctness  of  the  normal  formulation,  a  result 
with  which  the  author  is  also  in  agreement.  The  reactivity  of  the 
acyl  grouping  in  the  acylamines  was  also  studied.  Although  amidine 
formation  occurs  with  great  ease  in  the  case  of  acylanthranils,  it  was 
not  found  possible  to  obtain  other  acylamines  with  an  equal  reactivity. 
Ordinary  monoacylamines  are  inert  in  this  respect ;  thus,  phenylhydr- 
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azine  does  not  condense  with  acetanilide,  whilst  formanilide,  when 
condensed  with  /3-naphthol,  yields  only  small  quantities  of  a  substance 
melting  above  200°.  Accordingly,  arylalkylcarbamic  chlorides  are 
stable ;  by  the  action  of  phosphorus  oxychloride,  for  instance,  on 
phenylmethylurethane,  the  stable  phenylmethylcarbamic  chloride 
(m.  p.  88—89°)  was  prepared. 

With  regard  to  the  constitution  of  nitrosoalkylurethanes,  the 
author’s  refractometric  results  lead  him  to  the  conclusion  that  nitroso¬ 
alkylurethanes  are  true  nitrosoamines  ;  this  agrees  with  Hantzsch’s 
conception  (Abstr.,  1900,  i,  86),  and  is  opposed  to  Briihl’s  (Abstr., 
1900,  i,  210). 

From  the  values  of  the  molecular  refraction  of  the  various  acyl- 
amines  examined,  the  refractometric  constant  of  the  acyl  grouping  can 
be  calculated.  Since  the  values  in  primary,  secondary,  and  tertiary 
aliphatic  formylamines  and  urethanes  are  practically  the  same,  and 
since  the  tertiary  compounds  can  possess  the  normal  structure  only, 
the  normal  structure  may  also  be  assigned  to  the  primary  and  second¬ 
ary  compounds.  With  secondary,  aromatic  acylamines,  the  refracto¬ 
metric  value  of  the  acyl  group  is  higher  than  with  the  tertiary  com¬ 
pounds.  From  the  values  obtained  with  formanilide,  on  the  one 
hand,  and  the  iminoethers,  isoformanilino-methyl  and  -ethyl  ethers  on 
the  other,  it  is  concluded  that  formanilide  has  the  normal  structure. 
In  agreement  with  this,  formanilide,  when  heated  in  a  sealed  tube  for 
4  hours  at  100°  with  phenylisocyanate,  gives  an  almost  quantitative 
yield  of  formyldiplimylcarbamide ,  melting  and  decomposing  at 
103 — 104°,  and  giving  diphenylcarbamide  by  the  action  of  boiling 
hydrochloric  acid.  When  hydrogen  chloride  is  led  into  a  solution  of 
formanilide  in  dry  xylene,  the  hydrochloride,  NHPh*CHO,HCl,  is 
formed  ;  it  is  unstable  and  parts  readily  with  hydrogen  chloride. 

According  to  Anschiitz  and  Schmidt,  anthranil  has  the  constitution 

CO  CH 

C6H4<^h  (this  vol.,  i,  56),  whilst  Bamberger  prefers  C6H4<^_J>0 

(this  vol.,  i,  432).  From  the  comparison  of  the  refractometric  values 
of  anthranil,  formanilide,  and  phenylcarbimide,  the  former  constitution 
is  justified. 

Various  regularities  in  the  boiling  points  of  amides  are  indicated. 
The  hydrogen  atom  attached  to  nitrogen  in  a  secondary  or  primary 
acylamine  has  the  same  character  as  the  hydrogen  of  a  hydroxyl  group. 

In  physical  properties,  tertiary  formylamines  are  very  closely  allied 
to  their  corresponding  nitrosoamines,  the  boiling  points,  refractometric 
constants,  and  molecular  volumes  of  various  compounds  are  quoted. 
In  some  cases,  as,  for  instance,  with  formyldiphenylamine  and  nitroso- 
diphenylamine,  the  crystallographic  structure  is  nearly  identical. 

The  molecular  refraction  of  nitrosoaniline  is  calculated,  and  found  to 
agree  with  that  of  formanilide.  Like  true  nitrosoamines,  formanilide 
is  comparatively  inert,  whilst  the  ethers  derived  from  the  iso-form  are 
much  more  chemically  active.  Phenylhydrazine  was  found  by  the 
author  to  condense  with  isoformanilinomethyl  ether  to  form  the  corre¬ 
sponding  diazohydrazide.  A.  McK. 
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Constitution  of  Allyl  Cyanide.  Robert  Lespieau  ( Gompt .  rend., 
1903,  137,  262 — 263). — By  the  action  of  a  chloroform  solution  of 
bromine  on  a  chloroform  solution  of  dried  allyl  cyanide  at  -  14°  to 
—  10°  for  9  hours,  hydrogen  bromide  is  evolved  and  the  residue  can 
he  separated  into  a  fraction  boiling  at  60 — 100°  and  one  boiling  at 
125 — 135°  under  13  mm.  pressure.  The  latter  consists  essentially 
of  /3y-dibromobutyronitrile,  CH^Br'CHBr^CHg'CN  (compare  this  vol., 
i,  547).  The  fraction  of  lower  boiling  point  was  refractionated  and  the 
molecular  weight  of  the  various  fractions  determined ;  it  apparently 
consists  of  a  monobromo-substitution  product  of  allyl  cyanide 
(C4H6Br02).  The  author  concludes  that  the  constitution  of  allyl 
cyanide  is  best  represented  by  the  formula  CHglCH’CH^'CN. 

J.  McC. 

Double  Cyanides  of  Zinc  ■with  Potassium  and  with  Sodium. 
William  J.  Sharwood  (J.  Amer.  Chem.  Soc.,  1903,  25,  570 — 596). — 
In  the  precipitation  of  gold  and  silver  by  the  addition  of  zinc  to  the 
solutions  obtained  in  the  cyanide  process  of  extraction,  a  certain 
amount  of  zinc  is  dissolved.  The  present  investigation  was  under¬ 
taken  in  order  to  ascertain  the  nature  of  the  zinc  compound  thus 
produced. 

When  an  alkaline  solution  containing  the  cyanides  of  zinc  and 
potassium  is  concentrated,  potassium  zinc  cyanide,  K2Zn(CN)4,  is 
obtained,  which  crystallises  in  regular  octahedra,  and  is  soluble  to  the 
extent  of  11  grams  in  100  c.c.  of  water  at  20°,  and  is  nearly  insoluble 
in  alcohol.  The  same  salt  is  formed  by  the  action  of  potassium 
cyanide  on  zinc  oxide  or  of  potassium  hydroxide  on  excess  of  zinc 
cyanide. 

If  a  solution  of  sodium  and  zinc  cyanides  is  concentrated,  a  hydrated 
form  of  sodium  zinc  cyanide,  NaZn(CN)3,  is  produced,  which  crystal¬ 
lises  with  difficulty,  and  is  partially  decomposed  by  the  addition  of 
water  with  precipitation  of  a  basic  zinc  cyanide.  This  salt  does  not 
seem  to  exist  in  the  solution,  for  the  mother  liquor  contains  Zn  :  ON 
approximately  in  the  ratio  1  : 4.  When  dilute  solutions  of  sodium 
cyanide  react  with  zinc  cyanide  or  zinc  oxide,  or  when  sodium 
hydroxide  reacts  with  an  excess  of  zinc  cyanide,  the  ratio  of  zinc  to 
cyanogen  in  the  resulting  solution  is  approximately  that  required  by 
the  compound  Na2Zn(CN)4. 

When  A/10  solutions  of  the  hydroxides  of  sodium  or  potassium  are 
shaken  with  zinc  oxide,  very  little  of  the  latter  is  dissolved,  and  the 
zinc  oxide  formed  is  largely  decomposed  on  boiling. 

Zinc  cyanide  is  dissolved  by  dilute  solution  of  potassium  cyanide 
with  the  formation  of  a  solution  of  double  cyanide,  K2Zn(CN)4,  which 
is  little  affected  by  boiling  or  by  the  presence  of  carbonic  acid.  A 
similar  solution  is  obtained  by  the  action  of  sodium  cyanide  on  zinc 
cyanide. 

Zinc  oxide  is  dissolved  by  A/10  potassium  cyanide  solution  in  the 
proportion  of  3  mols.  of  the  former  to  10  mols.  of  the  latter;  on 
boiling  the  solution  thus  formed,  decomposition  occurs  with  precipita¬ 
tion  of  zinc  oxide.  Dilute  solutions  of  sodium  cyanide  behave  in  a 
similar  manner. 
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Zinc  cyanide  (1  mol.)  is  dissolved  by  a  dilute  solution  of  potassium 
hydroxide  (2  mols.)  with  formation  of  a  solution  which  is  decomposed 
on  heating,  zinc  oxide  being  precipitated  and  potassium  hydroxide 
remaining  in  the  solution.  A  solution  can  be  also  prepared  contain¬ 
ing  zinc  cyanide  and  potassium  hydroxide  in  molecular  proportion, 
but  zinc  oxide  soon  begins  to  separate.  Sodium  hydroxide  reacts  in 
similar  manner  with  zinc  cyanide. 

The  solvent  action  of  a  solution  of  potassium  zinc  cyanide  on  gold 
is  less  than  that  of  a  simple  solution  of  potassium  cyanide  containing 
half  the  amount  of  cyanogen  per  unit  volume.  If  potassium  hydroxide 
is  added  to  such  a  solution,  the  solvent  power  is  greatly  increased.  It 
is  evident,  therefore,  that  potassium  zinc  cyanide  in  dilute  solutions 
is  partially  decomposed  by  potassium  hydroxide  with  formation  of 
potassium  cyanide.  E.  G. 

Prussian  and  Turnbull’s  Blues.  A  New  Class  of  Complex 
Cyanides.  Paul  Chretien  ( Convpt .  rend.,  1903,  137,  191 — 194). — 
When  hydroferricyanic  acid  spontaneously  decomposes  at  about  20°, 
hydrodiferrocyanic  acid,  HFe2(CN)(3,3Il20,  is  formed.  The  decomposi¬ 
tion  is  greatly  assisted  by  the  presence  of  bromine.  The  liquid  soon 
gelatinises,  but  the  acid  can  be  again  obtained  in  a  soluble  form  by 
dialysis.  When  treated  with  alkaline  salts  hydrogen  salts  of  the  type 
RH[Fe2(CN)0]2,6H2O  are  formed  ;  the  silver  salt  has  7H20.  With 
salts  of  barium,  manganese,  cobalt,  or  iron,  coagulation  of  the  acid 
takes  place  and  no  salt  is  produced. 

The  following  thermochemical  values  have  been  determined : 
HFe2(CN)6,3H20  (solid)  +  4KOH  (dissolved)  =  KfFe(CN)6  (dis¬ 
solved)  +  Fe(OH)3  (solid)  +25'4  Cal.;  from  this  it  is  deduced  that 
the  heat  of  formation  of  the  solid  acid  is  122T5  Cal.  This  value  is 
in  good  agreement  with  that  obtained  from  the  heat  changes  involved 
in  the  decomposition  of  the  soluble  Prussian  blues.  J.  McC. 

Diazomethane.  Rudolf  Wegscheider  and  Heinrich  Gehringer 
( Monatsh .,  1903,  24,  364 — 366). — In  the  preparation  of  various  acid 
esters  by  the  aid  of  diazomethane,  it  was  observed  that  the  yield  of  ester 
formed  was  greater  than  that  calculated  from  the  amount  of  diazo¬ 
methane  used.  The  diazomethane  was  employed  in  ethereal  solution, 
the  strength  of  which  was  estimated  by  titration  with  standard  iodine 
solution  according  to  von  Pechmann  (Abstr.,  1894,  i,  438),  who  supposed 
that  the  action  took  place  according  to  the  equation  CH2N2  + 12  = 
CH2I2  +  N2.  The  authors  have  studied  the  esterification  of  benzoic 
acid  by  diazomethane.  Accepting  von  Pechmann’s  view,  and  taking 
a  quantity  of  benzoic  acid  corresponding  with  C7H602  +  CH2N2  = 
C8H802  +  N2,  they  find  that  the  benzoic  acid  is  completely  esterified, 
but  that  some  diazomethane  remains  unattacked.  In  the  one  experi¬ 
ment  quoted,  the  diazomethane  used  esterified  twice  as  much  benzoic 
acid  as  it  should  do  according  to  the  above  equations.  A.  McK. 

Action  of  Nitrogen  Peroxide  on  Organo-Magnesium  Com¬ 
pounds.  HEiNRicn  Wieland  ( Ber 1903,  36,  2315 — 2319). — Grignard 
has  shown  (Abstr.,  1902,  i,  142)  that,  by  the  action  of  magnesium- 
alkyl  iodides,  carbon  dioxide  may  be  converted  into  carboxylic  acids 
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and  sulphur  dioxide  into  sulphinio  acids.  With  the  object  of  preparing 
the  corresponding  nitrogen  acids,  the  author  has  studied  the  action  of 
magnesium-alkyl  iodides  on  nitrogen  peroxide.  Instead,  however,  of 
obtaining  acids  of  the  type  R’N.’O'OH,  he  obtained  /?/?-dialkylated 
hydroxylamines  of  the  type  NRR’OH,  the  same  products  which  result 
from  nitroparaffins  and  organic  zinc  or  magnesium  compounds. 

A  violent  action  ensues  when  nitrogen  peroxide  is  passed  into  an 
ethereal  solution  of  the  magnesium  compound  at  the  ordinary  tempera¬ 
ture.  A  strongly  cooled  solution  of  magnesium  in  ethyl  iodide  was  added 
very  gradually  to  an  ethereal  solution  containing  5  per  cent,  of  nitro¬ 
gen  peroxide,  the  latter  solution  being  immersed  in  a  freezing  mixture. 
After  careful  decomposition  of  the  resulting  double  compound  with 
water  and  subsequent  extraction  with  ether,  the  base  diethylhyclroxyl- 
amine  was  obtained,  which  was  converted  into  its  oxalate  :  this  crystal¬ 
lises  from  methyl  alcohol  in  needles  melting  at  138°  (compare  Dunstan 
and  Goulding,  Trans.,  1899,  75,  800).  The  hydrochloride  is  deliquescent 
and  melts  at  63°.  The  free  base,  obtained  from  the  oxalate  or  the  hydro¬ 
chloride,  boils  at  76°  under  86  mm.  pressure,  and  has  the  properties 
assigned  to  it  by  Dunstan  and  others.  Further,  it  readily  reduces 
alkaline  copper  and  silver  solutions  as  well  as  gold  and  platinic 
chlorides. 

The  action  of  nitrogen  peroxide  on  magnesium  phonyl  bromide  is  also 
violent,  and  is  being  further  studied  by  the  author  in  the  hope  of 
isolating  diphenylhydroxylamine.  A.  McK. 

Action  of  Sulphur  on  Organo-Magnesium  Compounds. 
Henri  Wuyts  and  G.  Cosyns  {Bull.  Soc.  chim.,  1903,  [iii],  29,  689 — 
693.  Compare  Bodroux,  this  vol.,  i,  121,  249,  521). — When  magnesium 
ethyl  iodide  in  ethereal  solution  is  treated  with  sulphur  and  the  result¬ 
ing  product  decomposed  with  water,  hydrogen  sulphide  is  evolved,  and 
there  is  formed  ethyl  mercaptan  and  small  quantities  of  ethyl  disul¬ 
phide  and  of  an  unidentified  oily  sulphur  compound.  Magnesium 
phenyl  bromide  reacts  with  sulphur  under  these  conditions  to  form 
thiophenol,  diphenyl  sulphide,  and  diphenyl  disulphide.  By  reducing 
the  crude  product  with  powdered  zinc  and  dilute  hydrochloric  acid,  a 
yield  of  66  per  cent,  of  thiophenol  can  be  obtained,  and  the  reaction  is 
recommended  as  a  method  of  preparing  this  substance. 

It  is  suggested  that  the  first  products  of  reaction  in  these  cases  are 
compounds  of  the  type  RSMgX  and  RS2MgX,  which  are  decomposed 
by  water,  giving  rise  to  substances  of  the  type  RSH  and  RS2H  respec¬ 
tively,  which  interact  with  each  other  to  form  the  sulphides  RS2R  and 
RS3R. 

Selenium  and  tellurium  react  similarly  with  organ o-magnesium 
compounds.  T.  A.  H. 

<u/fiZoHexane  and  its  Chloro-derivatives.  Paul  Sabatier  and 
Alphonse  Mailiie  {Gompt.  rend.,  1903,  137,  240 — 242). — When 
benzene  is  hydrogenated  by  the  catalytic  process,  cyclohexane,  C6H12, 
is  produced  identical  with  that  which  occurs  in  Caucasian  petroleum. 
It  melts  at  6-5°,  boils  at  81°  under  755  mm.  pressure,  has  a  sp.  gr. 
0-7843  at  13-5°  and  0-7551  at  44'6°,  and  na  1*42777,  np  1-43531, 
ny  1 ’43972.  The  existence  of  the  benzene  nucleus  in  it  has  been 
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established  by  the  fact  that  with  bromine  it  gives  tetrabromobenzene. 
When  passed  over  reduced  nickel  at  270 — 280°,  it  gives  benzene  and 
methane  (3C6H12  —  2C0Hfi  +  6CH4). 

When  chlorine  is  passed  through  it  at  0°  substitution  takes  place, 
and  the  'action  is  energetic.  The  presence  of  iodine  chloride  or 
antimony  chloride  has  no  effect  on  the  action,  but  if  aluminium 
chloride  be  present  condensed  products  are  obtained.  After  chlorina¬ 
tion,  the  product  was  washed  with  dilute  potassium  hydroxide  solution, 
then  dried  and  fractionated  under  50  mm.  pressure,  when  di-,  tri-,  and 
tetrachloro-derivatives  were  separated. 

Chlorocyclohexane  is  a  colourless  liquid  with  a  pleasant  odour, 
which  boils  at  141 ’6 — 142-6°  under  749  mm.  pressure,  and  has  a  sp. 
gr.  T0161  at  0°/0°,  and  0‘9976  at  22°/0°.  When  boiled  with  alcoholic 
potassium  hydroxide  it  gives  cyc?ohexene. 

Dichlorocyc\ohexa,ne8  were  obtained  in  two  fractions  under  50  mm, 
pressure.  Of  the  first,  the  one  boiling  at  105*4 — 106*4°  has  a  sp.  gr. 
1-2056  at 0o/0°,  and  at  106‘4— 107-4°  has  a  sp.  gr.  1-2060  at  0°/0°.  Under 
761  mm.  pressure,  it  boils  at  189°  with  decomposition  and  evolution 
of  hydrogen  chloride.  When  cooled  in  solid  carbon  dioxide  it  solidifies, 
and  melts  at  93°.  When  heated  for  a  long  time  with  alcoholic  potass¬ 
ium  hydroxide  it  gives  naphthylene  chloride,  C6H901,  which  gives  a 
red  coloration  with  sulphuric  acid.  At  the  same  time  a  small 
quantity  of  a  hexaterpene,  C6HS,  is  formed. 

The  second  liquid  boils  at  ll2-4 — 113-4°  under  50  mm.  pressure, 
and  at  196°  under  760  mm.  pressure,  and  has  a  sp.  gr.  1-2222  at  0°/0°  ; 
this  is  probably  the  1  :  2  derivative. 

Two  liquid  trichlorocjclokexanes  have  been  isolated.  They  possess  a 
disagreeable  odour.  The  first  boils  at  139"5 — 141-5°  under  50  mm. 
and  at  221°  with  much  decomposition  at  745  mm.  pressure,  and  has  a 
sp.  gr.  1*3535  at  0°/0°.  The  second  boils  at  143‘5 — 145-5°  under  50 
mm.  and  at  226°  with  decomposition  under  745  mm.  pressure,  and  has  a 
sp.  gr.  T3611  at  0°/0°.  A  solid  trichlorocjclohexane,  which  was  also 
obtained,  forms  colourless  crystals  which  are  very  soluble  in  chloro¬ 
form,  melts  at  66°,  boils  at  150-4 — 151-4°  under  50  mm.  pressure,  and 
has  a  sp.  gr.  1-5103  at  0°/0°.  When  heated  at  100°  in  a  sealed  tube 
with  alcoholic  potassium  hydroxide,  it  loses  3  mols.  of  hydrogen 
chloride  and  gives  benzene ;  it  is  probably  the  1:3:  5-derivative. 

The  continued  action  of  chlorine  in  the  sunlight  on  cyclohexane 
leads  to  tetrachlorocyclohexane.  This  crystallises  from  chloroform  in 
long  prisms,  melts  at  173°,  and  can  be  volatilised,  has  a  sp.  gr.  T6404 
at  0°/0°,  and  when  heated  with  alcoholic  potassium  hydroxide  loses 
3  mols.  of  hydrogen  chloride  and  gives  chlorobenzene.  The  liquid 
from  which  this  compound  is  deposited  gives  a  residue,  and  by  fraction¬ 
ally  distilling  this  under  50  mm.  pressure  a  liquid  tetrachlorocyclo¬ 
hexane  is  obtained  boiling  at  170-5 — 172-5°.  J.  McC. 

Action  of  Sodium  on  Carbon  Tetrachloride  and  Chloro¬ 
benzene  ;  Formation  of  Triphenylmethane  and  Hexaphenyl- 
ethane.  Jules  Schmidlin  ( Gompt .  rend.,  1903,  137,  59 — 60). — The 
action  of  sodium  on  a  mixture  of  carbon  tetrachloride  and  chloro¬ 
benzene  in  benzene  solution,  is  slow  at  the  ordinary  temperature,  but 
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after  about  a  day  the  reaction  becomes  violent.  Triphenylmethane 
and  hexaplienylethane  were  identified  in  the  product,  and  were 
separated  by  acetic  acid,  in  which  the  latter  is  insoluble.  Hydro¬ 
gen  chloride  is  evolved  during  the  reaction.  In  the  first  place  tri- 
phenylchloromethane  is  formed:  3PhCl  +  CC14  +  6Na  — Pb3:C*Cl + 
6NaCl,  and  then  undergoes  the  actions  :  Pb3:OCl  +  H2  =  Ph3*CH  4-  HC1 
and  2Ph3:C*Cl  +  2Na  =  2NaCl  +  Ph3:C*C:Ph3.  Diphenyl  was  isolated 
from  the  more  volatile  portions. 

Tetraphenylmetliane  was  not  formed.  J.  McC. 

Allylbenzene.  August  Klages  (Ber.,  1903,  36,  2572 — 2574). — 
A  reply  to  Kunckell  (this  vol.,  i,  331).  Allylbenzene  has  been  pre¬ 
pared  by  the  two  methods  previously  described  (this  vol.,  i,  329, 
and  Abstr.,  1902,  i,  666),  and  has  been  proved  to  possess  the 
physical  data  previously  given,  namely,  sp.  gr.  0*9141  at  20°/4°, 

1*5497  at  12°,  and  boiling  [point  176 — 178°  at  754  mm.  These 
data  agree  with  those  given  by  Perkin  (Trans.,  1891,  59,  1010), 
but  not  with  Kunckell’s  numbers.  This  is  due  either  to  the  presence 
of  small  amounts  of  w-propyl  benzene  in  Kunckell’s  preparation  or  to 
the  presence  of  an  isomeric  hydrocarbon,  such  as  phenyltri methylene, 
in  the  author’s  samples.  J.  J.  S. 

Phenylpropargylidene  Chloride,  CPh:OCHCI2.  Ernest  Charon 
and  Edgar  Dugoujon  ( Compt .  rend.,  1903,  137,  125 — 128.  Compare 
this  vol.,  i,  472)  — Phenylpropargylaldehyde  was  prepared  by  a  modified 
form  of  Moureu  and  Delange’s  method  (Abstr.,  1901,  i,  581).  Ethyl 
formate  dissolved  in  anhydrous  ether  was  cooled  to  0°,  and  the  sodium 
derivative  of  phenylacetylene  was  added  to  it ;  acetic  acid  was  then 
added  in  slight  excess,  then,  after  diluting  with  water,  the  aldehyde 
was  extracted  with  ether.  The  chloro-derivative  was  obtained  from 
the  aldehyde  by  the  action  of  phosphorus  pentacbloride.  Phenyl- 
jrropargylidene  chloride  is  a  colourless  liquid  which  boils  at  131 — 132° 
under  22  mm.  pressure,  does  not  solidify  at  — 14°,  and  has  a  sp.  gr. 
1*2435  at  0°.  In  the  air  it  slowly  becomes  yellow,  but  is  much  more 
stable  than  cinnamylidene  chloride  ;  it  is  only  slowly  decomposed  by 
water.  With  chlorine,  it  gives  a  solid  having  the  formula, 
CHPhCl-CHCl«CHCl2, 

which  boils  at  165 — 167°  under  28  mm.  pressure,  and  is  very  stable  in 
the  air  and  under  water.  By  the  action  of  bromine  in  acetic  acid  or 
chloroform,  the  propargylidene  compound  gives  slender  needles  of  the 
bromide,  CHPhBr*CHBr*CHCl2,  which  are  extremely  stable. 

The  authors  discuss  the  stability  relationships  of  these  compounds 
containing  double  and  treble  linkings.  J.  McC. 

Certain  Nitro-derivatives  of  Vicinal  Tribromobenzene. 
C.  Loring  Jackson  and  Augustus  H.  Eiske  ( Amer .  Chem.  J.,  1903, 
30,53 — 80). — 3  :  4  : 5-Tribromo-l-nitrobenzene  melts  at  112°.  When 
treated  with  dilute  sodium  methoxide,  it  is  converted  into  2  :  6-dibromo- 
4-nitroanisole,  melting  at  122°,  which  was  first  prepared  by  Kbrner 
(Abstr.,  1876,  i,  228)  by  the  action  of  methyl  iodide  on  the  silver 
derivative  of  2  :  6-dibromo-4-nitrophenol. 
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3  :  b-Dibromo-k-methoxyazoxybenzene,  ON2(C6H2Br2,OMe)2,  obtained 
by  the  action  of  a  strong  solution  of  sodium  methoxide  on  3  :  4  :  5-tri- 
bromonitrobenzene,  crystallises  from  benzene  in  groups  of  yellowish- 
white  needles,  melts  at  214°,  and  is  soluble  in  chloroform  or  benzene  ; 
this  compound  may  also  be  prepared  by  the  action  of  sodium  methoxide 
on  2  :  6-dibromo-4-nitroanisole.  When  2  :  6-dibromo-4-nitroanisole  is 
reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into  2  :  6-di- 
bromo-4-anisidine,  which  melts  at  64 — 65°. 

By  the  action  of  a  dilute  solution  of  sodium  ethoxide  on  3  :  4  :  5-tri- 
bromonitrobenzene,  2  : 6-dibromo-4-nitrophenetole  is  obtained,  which 
crystallises  in  white,  slender  needles,  melts  at  58 — 59°,  and  not  at  108° 
as  stated  by  Staedel  (Abstr.,  1883,  663),  and  is  very  soluble  in  ether, 
benzene,  chloroform,  or  acetone.  When  3:4:  5-tribromonitrobenzene 
is  treated  with  a  strong  solution  of  sodium  ethoxide,  3  :  5-dibromo-4:- 
ethoxyazoxy benzene,  ON^C^IIgBr^OEt)^  is  produced,  which  crystallises 
from  benzene  in  long,  slender,  yellowish- white  needles,  melts  at  163°, 
and  is  soluble  in  chloroform  ;  this  substance  may  also  be  prepared  by 
the  action  of  sodium  ethoxide  on  2  :  6-dibromo-4-nitrophenetole.  By 
the  reduction  of  2  :  6-dibromo-4-nitrophenetole  with  tin  and  hydro¬ 
chloric  acid,  2  :  6-dibromo-4-phenetidine  is  formed,  which  crystallises 
in  white  plates  and  melts  at  107°  instead  of  67°  as  given  by  Staedel 
(loc.  cit.)  ;  its  hydrochloride  was  prepared  and  analysed. 

When  3:4:  5-tribromonitrobenzene  is  boiled  with  a  dilute  solution 
of  potassium  carbonate,  very  little  action  takes  place,  but  by  the 
action  of  sodium  hydroxide,  2  :  6-dibromo-4-nitrophenol  is  produced. 

3:4: 5-Tribromo-l  :  2-dinitrobenzene,  obtained  by  nitration  of  3  :  4  : 5- 
tribromo-l-nitrobenzene,  forms  large,  yellowish-white  prisms,  melts  at 
1 60°,  and  is  readily  soluble  in  benzene,  chloroform,  acetone,  or  glacial 
acetic  acid.  2:3:  i-Tribromo-Q-nitroanisole,  prepared  by  the  action  of 
dilute  sodium  methoxide  on  3:4:  5-tribromo-l :  2-dinitrobenzene,  crys¬ 
tallises  from  alcohol  in  white,  slender  needles,  melts  at  109 — 110°,  and 
is  freely  soluble  in  ether,  benzene,  chloroform,  or  acetone.  Dibromo- 
nitrodimethoxybenzene,  N02,C6HBr2(0Me)2,  formed  by  the  action  of 
boiling  sodium  methoxide  solution  on  3:4:  5-tribromo-l  :  2-dinitro¬ 
benzene  or  on  2:3: 4-tribromo-6-nitroanisole,  crystallises  in  white, 
slender  needles,  melts  at  81°,  and  is  readily  soluble  in  alcohol,  ether, 
benzene,  chloroform,  or  acetone. 

2:3:  4- Tribi'omo-Q-nitrophenetole ,  N02 •  Cf II  Br3 •  O Et,  obtained  by  the 
action  of  cold  sodium  ethoxide  on  3  :  4  : 5-tribromo-l  :  2-dinitrobenzene, 
crystallises  in  small,  white  rosettes,  melts  at  74°,  is  freely  soluble  in 
ether,  benzene,  chloroform,  or  acetone,  and  on  exposure  to  the  air 
gradually  becomes  yellow  and  afterwards  brown. 

When  3  :  4  : 5-tribromo-l  :  2-dinitrobenzene  is  boiled  with  aqueous 
sodium  hydroxide,  2:3:  k-tribromo-S-nitrophenol  is  produced,  which 
crystallises  in  thick,  yellow  prisms,  melts  at  120 — 121°,  and  is  readily 
soluble  in  chloroform,  acetone,  or  hot  benzene ;  the  sodium  and  silver 
derivatives  were  prepared  and  analysed.  By  the  action  of  methyl 
iodide  on  the  silver  salt,  the  corresponding  anisole  melting  at  109°  is 
produced. 

Ethyl  sodiomalonate  reacts  with  3:4:  5-tribromo-l  :  2 -dinitrobenzene 
with  formation  of  a  red  salt  which  is  converted  by  acids  into  a  substance, 
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probably  C6HBr2(N02)2*CH(C02Et)2,  which  melts  at  103 — 104°.  A 
similar  red  salt  is  produced  by  the  action  of  ethyl  sodioacetoacetate. 

2:3:  i-Tribromo-Q-nitroaniline,  N02*Cf)HBr3’NH2,  obtained  by  the 
action  of  alcoholic  ammonia  on  3  :  4  :  5-tribromo-l  :  2-dinitrobenzene  at 
the  ordinary  temperature,  crystallises  from  benzene  in  bright  yellow, 
radiating  needles,  melts  at  161°,  and  dissolves  readily  in  benzene, 
chloroform,  or  acetone.  2  :  k-Dibromo-§-nitro-m-phenylenediamine, 
NO2‘C0HBr2(NH2)2,  formed  by  heating  3  :  4  :  5-tribromo-l  :  2-dinitro¬ 
benzene  with  alcoholic  ammonia  in  a  sealed  tube  for  3  days  at  100°, 
crystallises  in  bright  yellow  needles,  melts  at  189 — 190°,  and  is 
soluble  in  acetone,  alcohol,  ether,  chloroform,  or  glacial  acetic  acid. 

2:3:  &-Tribromo-§-nitrodipkenylamine ,  N02*C6HBr3*NHPh,  obtained 
by  the  action  of  aniline  on  3:4:  5-tribromo-l  :  2-dinitrobenzene,  crys¬ 
tallises  from  alcohol  in  red  prisms,  melts  at  138 — 139°,  and  is  soluble 
in  ether,  benzene,  chloroform,  or  acetone. 

3:4:  b-Tribromo-o-phenylenediamine,  C6HBr3(NH2)2,  formed  by  the 
reduction  of  3  :  4  :  5-tribromo-l  :  2-dinitrobenzene  with  tin  and  hydro¬ 
chloric  acid,  melts  at  about  91°,  becomes  brown  on  exposure  to  the  air, 
and  is  freely  soluble  in  ether  or  acetone  ;  its  hydrochloride  was  prepared 
and  analysed.  By  the  condensation  of  this  diamine  with  phenanthra- 
quinone,  diphenylene- 3  :  4  :  5 -tribromoquinoxalme  is  produced  as  a  yellow 
solid  which  does  not  melt  below  250°.  By  condensation  of  the  diamine 
with  benzil,  diphenyl-3  :  4  :  5-tribromoquinoxaline  is  obtained,  which 
forms  a  light,  brick-red  powder  and  dissolves  readily  in  benzene  or 
chloroform.  E.  G. 

m-Nitronitrosobenzene.  Frederick  J.  Alway  (Ber.,  1903,  36, 
2530 — 2531). — m.-Nitronitrosobenzene,  NOC6H4*N02,  prepared  by  re¬ 
ducing  m-dinitrobenzene  to  the  hydroxylamino-compound  and  oxidising, 
crystallises  from  alcohol  in  a  white  or  bluish-green  powder  and  melts  at 
85°  (corr.) ;  it  condenses  with  aniline  to  m-nitroazobenzene. 

T.  M.  L. 

So-called  Styrene  Nitrosites.  Preparation  of  Hyponitrous 
Acid.  Heinrich  Wieland  (Ber.,  1903,  36,  2558 — 2567). — Styrene 
pseudonitrosite,  Sommer’s  a-styrene  nitrosite  (Abstr.,  1895,  i,  456  ; 
1896,  i,  294)  is  best  obtained  by  passing  nitrous  gases  from  white 
arsenic  and  nitric  acid  of  sp.  gr.  1'38  into  a  well-cooled  ethereal 
solution  of  styrene  until  the  solution  has  a  light  green  colour.  The 
mixture  is  kept  for  two  hours  and  the  crystals  then  removed.  It 
melts  and  decomposes  at  129°  and  not  at  158°,  and  is  decomposed 
when  boiled  with  any  of  the  ordinary  solvents.  Boiling  with  water 
or  alcohol  largely  transforms  it  into  Sommer’s  /8-styrene  nitrosite,  which 
is  now  shown  to  be  a-nitroacetophenono  oxime,  0H*NICPh*CH2*N02. 
When  boiled  with  concentrated  hydrochloric  acid,  the  oxime  yields  a 
considerable  amount  of  benzonitrile  and  benzoic  acid.  Styrene  pseudo¬ 
nitrosite  has  the  double  molecular  formula,  and  is  undoubtedly  a 
nitrobisnitroso-compound,  H202,(CHPh,CH2*N02)2,  and  its  con¬ 
version  into  a-nitroacetophenone  oxime  is  exactly  analogous  to  the 
conversion  of  bisnitrosylbenzyl  into  benzaldoxime  (Behrend  and 
Konig,  Abstr.,  1890,  1132). 
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Aniline  converts  the  pseudonitrosite  into  a  base, 
N02-CH2*CHPh-NHPh, 

and  nitrous  oxide.  Piperidine  and  pkenylhydrazine  behave  in  a 
similar  manner. 

Sodium  hydroxide  reacts  with  the  pseudonitrosite  yielding  benz- 
aldehyde,  nitromethane,  hyponitrous  acid,  and  a  small  amount  of 
nitrous  oxide.  Sodium  ethoxide  reacts  in  a  similar  manner ;  the 
hyponitrous  acid  has  been  obtained  in  the  form  of  its  silver  salt, 
which  is  not  explosive  (compare  Divers,  Proc.,  1899,  14,  223).  The 
formation  of  the  hyponitrous  acid  is  due  to  the  elimination  of  the 
bisnitroso-group  by  the  metal  and  the  production  of  the  sodium  salt 
of  phenylnitroethanol  ether,  OEt'CHPh'OHINO^Na,  which  further 
decomposes  into  benzaldehyde  and  sodionitromethane.  J.  J.  S. 

9-Nitrophenanthrene  and  its  Reduction  Products  (Studies 
in  the  Phenanthrene  Series.  VI).  Julius  Schmidt  and  Max 
Strobed  ( Ber .,  1903,  36,  2508 — 2518). — 9- Nitrophenanthrene  has 
already  been  prepared  by  Schmidt  (Abstr.,  1901,  i,  76)  from 
sodium  methoxide  and  nitrobisdihydrophenanthrene  oxide.  A  more 
convenient  method  is  to  nitrate  phenanthrene  dissolved  in  glacial 
acetic  acid  in  presence  of  acetic  anhydride  (compare  Pictet  and 
Genequand,  Abstr.,  1902,  i,  584).  The  product,  when  ci*ystallised 
from  alcohol,  melted  at  116 — 117°,  and  was  further  identified  by  its 
conversion  into  9-amino-  and  9-hydroxy-phenanthrenes  and  by  its 
oxidation  with  chromic  acid.  The  picrate  softens  at  96°  and  melts  at 
98—99°. 

d-Azoxy phenanthrene,  ON2(C14H9)2,  crystallising  with  1C2H0O,  is 
prepared  by  the  electrolytic  reduction  of  9-nitrophenanthrene  in  hot 
alcoholic  alkaline  solution.  It  forms  minute,  bordeaux-red  needles 
which  melt  and  decompose  at  254 — 255° ;  when  dissolved  in  cold  con¬ 
centrated  sulphuric  acid,  it  exhibits  an  intensely  blue  colour.  When 
9-nitrophenanthrene  is  reduced  by  zinc  dust  and  potassium  hydroxide 
solution  in  presence  of  alcohol,  9 -azophenanthrene  is  produced  in  small 
quantity.  It  crystallises  in  coloured  needles,  begins  to  decompose  at 
270°,  and  does  not  completely  melt  at  320°.  It  also  gives,  with  con¬ 
centrated  sulphuric  acid,  a  blue  coloration  with  a  tinge  of  red. 

9-Azoxyphenanthrene  and  9-azophenanthrene  ai*e  the  first  repre¬ 
sentatives  of  their  kind  in  the  phenanthrene  series. 

When  9-nitrophenanthrene  is  reduced  with  zinc  dust  and  alcoholic 
ammonia,  9-aminophenanthrene  is  generally  formed.  In  some  experi¬ 
ments,  however,  a  product  melting  and  decomposing  at  220 — 221°  was 
isolated,  and  was  probably  9-hydrazophenanthrene. 

9 -A minophenanthrene  has  been  previously  described  (Schmidt  and 
Strobel,  Abstr.,  1901,  i,  464.  Compare  Japp  and  Findlay,  Trans.,  1897, 
71,  1123).  Its  sulphate  crystallises  in  needles  of  a  silvery  lustre  and 
melts  at  about  230°  ;  the  nitrate  forms  white  needles  melting  and 
decomposing  at  163° ;  the  oxalate  forms  yellowish-white  needles 
melting  and  decomposing  at  215°.  Its  monobenzmesulphonyl  derivative, 
C14HgNH*S02Ph,  crystallises  from  alcohol  in  glistening,  white  needles 
which  melt  at  194 — 195°.  The  dibenzenesulphoayl  derivative,  formed 
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as  a  bye-product  from  the  preceding  preparation,  crystallises  from 
alcohol  in  white  needles  which  melt  at  263 — 264°. 

s-Di-9-phenanthrylthiocarbamide,  S!CI(NHC14H9)2,  prepared  from 
9-aminophenanthrene,  alcohol,  and  carbon  disulphide,  separates  in 
quadratic  prisms  and  pyramids  melting  at  229°. 

9-Dimethylaminophenanthrene  methiodide ,  prepared  from  a  methyl 
alcoholic  solution  of  9-aminophenanthrene  and  methyl  iodide  in 
presence  of  sodium  methoxide,  forms  transparent,  brown  prisms  which 
melt  and  decompose  at  217°. 

When  9-aminophenanthrene  is  diazotised,  bye-products,  consisting 
mainly  of  9-azoxy-  and  9-azo-phenanthrenes,  are  formed.  The  diazonium 
compound  yields  the  known  9-hydroxyphenanthrene  melting  at  149°, 
which  was  further  identified  by  conversion  into  its  acetyl  derivative 
melting  at  77°‘  By  the  action  of  diazophenanthrene  sulphate  on  an 
alkaline  solution  of  /3-naphthol,  9 -phenanthreneazo-(3-naphthol  is  pro¬ 
duced  ;  it  forms  dark  reddish-brown  crystals  which  soften  at  200°  and 
melt  completely  at  about  240°.  A.  McK. 

New  Formation  of  Diphenylamine  Derivatives.  Fritz  Ui/l- 
mann  (Her.,  1903,  36,  2382 — 2384). — When  o-chlorobenzoic  acid  is 
heated  with  aniline  and  copper  powder,  condensation  takes  place,  and 
phenylanthranilic  acid,  NHPh*C0H4*OO2H,  is  formed.  The  presence 
of  copper  is  necessary  to  the  reaction,  which  may  also  be  extended  to 
other  aromatic  amines. 

m-Nitrophenylanthranilic  add,  N02*C6H4,NH*C6H4,C02H,  from 
wi-nitroaniline  and  o-chlorobenzoic  acid,  forms  yellow  needles  melting 
at  215°,  insoluble  in  water,  but  dissolving  readily  in  alcohol. 

C.  H.  D. 

Diphenyldimethylammonium  Salts.  S.  Gadomska  and  Her¬ 
man  Decker  ( Ber .,  1903,  36,  2487 — 2489). — It  was  formerly  generally 
supposed  that  the  existence  of  quaternary  diphenylammonium  salts 
was  improbable,  since  no  additive  product  could  be  prepared  from 
alkyl  haloids  and  methyldiphenylamine.  When,  however,  molecular 
quantities  of  methyl  sulphate  and  methyldiphenylamine  are  heated  for 
two  hours  at  140 — 150°,  the  main  product  is  diphenyldimethylammonium 
methyl  sulphate ,  which  forms  deliquescent,  colourless  crystals  with  all  the 
characteristics  of  true  quaternary  salts.  On  treatment  first  with  water 
and  then  with  a  saturated  aqueous  solution  of  potassium  iodide 
it  is  converted  into  diphenyldimethylammonium  iodide,  colourless 
needles  which  melt  at  163°  and,  at  a  higher  temperature,  decompose 
to  form  methyl  iodide  and  methyldiphenylamine.  A.  McK. 

Molecular  Rearrangement  of  Iminoacid  Anhydrides.  Henry 
L.  Wheeler  and  Treat  B.  Johnson  ( Amer ,  Ghem.  J.,  1903, 30, 24 — 39). 
— The  experiments  described  in  this  paper  were  undertaken  with  the 
object  of  investigating  the  formation  and  properties  of  some  iminoacid 
anhydrides  of  the  type  of  the  hypothetical  iminoformie  anhydride, 
NHICH'O’CHIO.  It  was  expected  that  such  compounds  would 
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undergo  a  molecular  rearrangement  into  diacylamides  of  the  type 
CHO*NH*CHO,  and  similarly  that  derivatives  of  di-iminoformic 
anhydride  would  be  transformed  into  acylamidines, 

nh:ch-o-ch:nh  — >  cho*nh>ch:nh. 

By  the  interaction  of  phenyl-a-ehlorobenzylideneamine  with  silver 
jp-bromobenzoate,  ^-bromobenzoylbenzanilide ,  NPhBz,C0*06H4Br,  is  pro¬ 
duced,  which  crystallises  in  colourless  prisms,  melts  at  150°,  and  is  readily 
soluble  in  hot  alcohol  or  benzene.  The  same  compound  is  obtained 
when  a-chloro-jo-bromobenzylideneaniline  is  treated  with  silver  benz¬ 
oate.  It  follows,  therefore,  that  the  iminoacid  anhydrides  first 
formed  in  these  reactions  undergo  a  molecular  rearrangement  in 
the  cold. 

p  -Bromobenzanilidimide  chloride  [ a-chloro-^-bromobenzylideneanil - 
ine\,  C6H4Br*CCKNPh,  prepared  by  the  action  of  phosphorus  penta- 
chloride  on  jo-bromobenzanilide,  crystallises  in  needles,  melts  at  about 
78°,  boils  at  205 — 207°  under  12  mm.  pressure,  and  is  readily  soluble 
in  benzene  or  light  petroleum. 

When  a-chlorobenzylideneaniline  is  treated  with  silver  acetate, 
acetylbenzanilide  is  produced.  By  the  action  of  silver  benzoate  on  ethyl 
phenyliminochloroformate  or  of  ethyl  chlorocarbonate  on  phenylimino- 
ethyl  benzoate,  benzoylphenylurethane,  NPhBz-C02Et,  is  formed,  which 
crystallises  in  prisms  and  melts  at  67°. 

When  a  mixture  of  a-chlorobenzylideneaniline  and  silver  anisate  is 
suspended  in  dry  ether  and  left  for  16  hours,  anisic  anhydride  is  pro¬ 
duced,  together  with  benzoylanisanilide,  which  crystallises  in  six-sided 
tablets,  melts  at  162 — 163°,  and  is  very  soluble  in  alcohol  or  benzene  ; 
the  latter  substance  can  also  be  prepared  by  the  action  of  anisyl  chloride 
on  phenyliminoethyl  benzoate.  If  a  mixture  of  a-chlorobenzylidene¬ 
aniline  and  silver  anisate  is  boiled  with  ether  for  2|  hours,  benzoyldi- 
phenylbenzenylamidine  (Lander,  Trans.,  1902,  81,  594)  is  produced. 

a-Chloroanisylideneaniline,  MeOCgH^CCKNPh,  distils  and  decom¬ 
poses  at  220 — 230°  under  17  mm.  pressure,  crystallises  from  petroleum 
in  colourless  prisms,  melts  at  70°,  and  by  the  action  of  water  is 
converted  into  anisanilide 


By  the  action  of  silver  m-nitrobenzoate  on  a-chlorobenzylidene¬ 
aniline,  m -nitrobenzoylbenzanillde,  PhBzN*C0,06II4*N02,  is  obtained, 
which  crystallises  in  colourless  prisms  and  melts  at  139°. 


By  the  action  of  acetyl  chloride  on  the  silver  salt  of  phonylurazole, 
Acree  (Abstr.,  1902,  i,  242)  obtained  3-acetyl- 1-phenylurazole.  On 
repeating  this  experiment,  it  was  found  that  a  labile  diacetylphenyl- 
NPh - N 

urazole,  I  ^>OOAc,  is  produced,  which  is  very  soluble 

vy  ( L/xxC )  •  JN 

in  benzene  ;  it  melts  at  115°  and  is  thereby  converted  into  the  stable 


form, 


NPh-NAc 
CO— NAc 


^>CO,  which  melts  at  162°,  and  is  identical  with 


the  diacetyl  derivative  obtained  by  Thiele  and  Schleussner  (Abstr., 
1897,  i,  380).  When  silver  phenylurazole  is  treated  with  ethyl 
iodide,  ethoxyphenylurazole  (Acree,  loc.  tit.)  is  not  produced,  but 
phenylurazole  is  obtained  together  with  \-phenyl-%  :  5 -diethylur azole, 
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NPh - FL 

C(OEt):N>c'OEt’  wbich 
melts  at  46 — 47°. 


crystallises  in  colourless 


needles  and 

E.  G. 


Derivatives  of  Dipeptides  and  their  Behaviour  towards 
Pancreas  Ferments.  Emil  Fischer  and  Peter  Bergell  ( Ber .,  1903, 
30,  2 5  92—2  608),  — fi-N'aphthalenesulphagh/cyl-d-alanine, 
C10Hr’SO2-NH-CH2-CO-NH'CHMe-CO2H, 
prepared  in  the  manner  already  described  (this  vol.,  i,  467)  from 
naphthalenesulphoglycine,  thionyl  chloride  and  <i-alanine  ethyl  ester, 
crystallises  from  water  in  tiny  needles  or  glistening  plates,  melts  at 
154 — 155°  (corr.)  and  in  alkaline  solution  has  [ajD  +  7‘110.  It  is 
soluble  in  50  parts  of  boiling  water  and  in  about  2012  parts  at  20°; 
it  forms  easily  soluble  calcium  and  barium  salts  and  amorphous,  spar¬ 
ingly  soluble  silver  and  lead  compounds. 

fi-Naphthalenesulpha-d-alanylglycme, 

C19Hr-S02-NH-CHMe*C0-NH-CH2*C02H, 
crystallises  in  glistening  plates,  melts  at  180’5 — 181  '5°  (corr,)  and  in 
alkaline  solution  has  [a]D  — 63‘71° ;  it  is  soluble  in  50  parts  of  boiling 
or  about  711  parts  of  water  at  20°.  The  silver  and  lead  salts  are 
sparingly  soluble,  as  also  are  the  calcium  and  barium  compounds,  which 
crystallise  in  needles  grouped  in  stellate  aggregates.  The  ethyl  ester 
crystallises  in  long  needles  from  dilute  alcohol  and  melts  at  103°.  The 
difference  in  solubility  of  the  calcium  and  barium  salts  of  these  two 
acids  facilitates  their  separation.  They  are  of  interest,  as  by  the 
successive  hydrolysis  of  silk-fibroin  with  hydrochloric  acid,  trypsin, 
and  barium  hydroxide,  a  product  is  formed,  which  appears  to  be  a 
compound  of  glycine  and  alanine.  It  is,  however,  not  identical  with 
either  of  the  acids  described  above,  although  possibly  a  mixture  of  the 
two. 

fi-Naphthalenesulphoglycyltyrosine , 

C10H7-SO2-NH-CH2-CO-NH*CH(CO3H)-CH2-O6H4-OH, 
crystallises  from  dilute  alcohol  in  needles,  sinters  at  157 — 158°,  melts 
at  163 — 163’5°,  has  [ajD  +  17'9°  at  20°  in  alkaline  solution  and  is 
very  sparingly  soluble  in  water.  With  Millon's  reagent  it  gives  a 
faintly  red  precipitate,  the  solution  itself  remaining  colourless. 

fd-Naphthalenesulphoglycyl-dl-leucine, 

C10H7-SO2-NH-CH2-CO-NH-CH(CO2H)*CH2’CHMe2, 
crystallises  from  20  per  cent,  alcohol  in  long  needles,  melts  sharply  at 
123 — 123'7°  and  is  very  sparingly  soluble  in  water. 

The  analogous  ^-leucine  compound  was  not  obtained  quite  pure.  It 
melts  at  144 — 145°  and  has  [a]D  about  +  13°. 

Ccirbethoxyglycyl-dl-leucine, 

C02EfNH-0H2*C0’NH*CH(002H)-CH2-0HMe2, 
crystallises  in  plates  from  acetone  or  in  needles  from  alcohol  and  water, 
melts  at  134 — 135°  and  is  soluble  in  9  parts  of  boiling  and  about 
100  parts  of  cold  water. 

C arbethoxyglycyltyrosine  was  only  obtained  as  a  syrup. 

The  sodium  salt  of  di-/3-naphthalenesulphotyrosine, 

C10H7-SO2-O-C(iH4-CH2-CH(OO2H)*NH-SO2-O10H7, 
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obtained  on  shaking  an  alkaline  solution  of  tyrosine  with  /3-naphtha- 
lenesulphonic  chloride,  crystallises  in  long  needles  from  methyl  alcohol, 
sinters  at  250°,  and  melts  at  252 — 254°.  The  acid  crystallises  from 
alcohol  in  rosettes  of  fine  needles  and  on  heating  forms  an  oil  at  100°, 
which  becomes  liquid  at  120°  and  froths  at  145 — 150°  without  decom- 
composing.  The  ammonium  and  barium  salts  are  sparingly  soluble 
and  crystallise  in  needles. 

Di-ft-naphthcdenesulphotyrosyl-d.  1  -leucine,  formed  by  the  interaction 
of  the  sodium  salt  just  described  with  thionyl  chloride  and  leucine  ethyl 
ester,  forms  stellate  aggregates  of  small  needles,  sinters  at  90°  and 
melts  at  100 — 105°. 

In  the  tryptic  digestion  of  albumins,  tyrosine  and  leucine  are 
always  the  first  products  formed,  in  fact,  in  the  case  of  the  digestion 
of  the  peptone  from  silk-fibroin,  their  pi’esence  can  be  detected  in  15 
minutes.  Similar  observations  have  been  made  with  the  synthetic 
derivatives  of  dipeptides.  These  were  brought  into  solution  with  a 
little  ammonia  if  necessary,  and  digested  at  37°  with  pancreatin  in 
presence  of  toluene.  Under  these  conditions,  the  glycine  derivatives, 
namely,  glycylglycine,  naphthalenesulpho-<i-alanylglycine,  and  naph- 
thalenesulphoglycyl-d-alanine,  as  also  hippuric  acid,  were  not  affected, 
whereas  naphthalenesulphoglycyl-7-tyrosine  was  hydrolysed  to 
naphthalenesulphoglycine  and  Z-tyrosine  almost  completely  in  the 
space  of  13  hours.  Especially  interesting  results  were  obtained  with 
carbethoxyglycyl-cW-leucine,  which  was  hydrolysed  into  ^-leucine  and 
carbethoxyglycine,  the  carbethoxyglycyl-cHeucine  remaining 
unattacked.  E.  F.  A. 

Oxide  from  /3-cyc/oHexane-l  :  2-diol  and  its  Derivatives.  Leon 
Brunel  ( Compt .  rend.,  1903,  137,  62 — 64.  Compare  this  vol.,  i,  338). 
— An  oxide  is  formed  under  various  circumstances  from  hexahydro- 
benzene  monoiodohydrin,  CqHjqI’OH.  For  its  preparation,  the  hydrin 
is  dissolved  in  dry  ether  and  the  solution  is  shaken  with  powdered 
potassium  hydroxide.  On  fractionation  of  the  product,  a  small  quantity 
of  cyclohexane  is  obtained  at  83 — 85°,  and  the  portion  boiling  at 
131 — 132°  is  the  pure  oxide,  C0H10iO.  This  internal  oxide  of 
/8-cycZohexane-l :  2-diol  is  a  colourless,  mobile  liquid  with  a  strong  odour 
and  a  burning  taste ;  it  has  a  sp.  gr.  0-975  at  15°,  does  not  solidify  at 
— 10°,  and  is  insoluble  in  water,  but  readily  soluble  in  alcohol,  ether, 
acetone,  or  acetic  acid.  The  vapour  density  corresponds  with  the 
simple  formula  C6H10IO. 

Reduction  of  the  oxide  with  sodium  amalgam  gave  no  satisfactory 
result,  but  when  hydrogen  charged  with  its  vapour  was  conducted 
over  reduced  nickel  at  170 — 180°,  reduction  to  cycfohexanol, 
C6Hu-OH,  takes  place  almost  quantitatively. 

The  oxide  can  be  easily  hydrated  ;  the  action  commences  at  80°  and 
is  rapid  at  110 — 115°,  /?-cycfohexane-l  :  2-diol  being  formed. 

When  the  oxide  is  agitated  with  a  solution  of  sodium  hydrogen  sul¬ 
phite,  sodium (3-cyclohexan-l -ol-%sulphonate,  OH •C6H10*SO3Na,  is  formed. 
The  action  takes  place  more  readily  at  a  higher  temperature,  and  the 
salt  is  best  prepared  in  a  sealed  tube  at  110 — 115°.  When  crystal. 
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lised  from  water  it  separates  with  H20,  which  it  loses  at  100° ;  it  is 
sparingly  soluble  in  water  and  almost  insoluble  in  alcohol.  J.  McC. 

Attempts  at  an  Asymmetric  Synthesis.  Emil  Fischer  and 
Max  Slimmer  ( Ber .,  1903,  36,  2575 — 2587). — Most  of  the  results 
described  have  been  published  previously  (compare  Abstr.,  1902,  i, 
621).  Gluco-o-hydroxyphenylethylearbinol  ( loc .  cit.),  when  hydrolysed 
with  1 — 3  per  cent,  sulphuric  acid  and  extracted  with  ether,  yields  a 
syrup  having  [a]D  -  10°  to  -  15°  at  20°,  from  which,  on  distillation 
under  0*3  mm.  pressure,  a  colourless  oil  having  [a]D  -  9‘830  at  20°  was 
obtained.  This  was  at  first  believed  to  be  active  o-hydroxyphenylethyl- 
carbinol.  However,  hydrolysis  of  the  glucoside  with  emulsin  yielded 
an  inactive  carbinol,  and  on  careful  fractionation  of  the  active  carbinol 
under  0'3  mm.  pressure  an  optically  active,  less  volatile  fraction 
was  obtained,  together  with  the  inactive  carbinol.  Apparently  a  con¬ 
densation  product,  soluble  in  ether,  is  formed  even  by  the  dilute  acid 
acting  on  the  glucoside,  which  distils  along  with  the  carbinol  and 
thus  imparts  to  it  the  apparent  optical  activity.  E.  F.  A. 

Nitrosobenzoates.  Frederick  J.  Alway  and  Arthur  B. 
Walker  (Ber.,  1903,  36,  2312 — 2314). — By  the  action  of  light  on 
o-nitrosobenzaldehyde,  Ciamician  and  Silber  (Abstr.,  1901,  i,  547  ; 
1902,  i,  378,  433  ;  this  vol.,  i,  39)  have  obtained  o-nitrosobenzoic  acid, 
and  from  solutions  of  this  aldehyde  in  methyl  and  ethyl  alcohols 
respectively  they  have  obtained  the  corresponding  benzoates.  The 
authors  have  prepared  the  latter  esters  and  others  by  the  action  of 
zinc  dust  and  acetic  acid  on  nitrobenzoates.  The  hydroxyamino- 
compounds  initially  formed  were  directly  oxidised  to  the  mixture  of 
azoxy benzoates  and  nitrosobenzoates,  which  are  readily  separable  by  steam 
distillation.  Methyl  o -nitrosobenzoate  crystallises  from  glacial  acetic  acid 
in  colourless  needles  and  melts  at  153°.  Ethyl  o-nitrosobenzoate  melts 
at  120 — 121°.  Methyl  m-nitrosobenzoate  forms  white  crystals  and 
melts  at  93°  (corr.).  Methyl  m-azoxybenzoate  crystallises  from  glacial 
acetic  acid  in  orange-coloured  needles  and  melts  at  136 — 136,5°(corr.). 

Methyl  p-nitrosobenzoate  crystallises  from  alcohol  in  yellow  needles 
and  melts  at  128 — 129 *5°  (corr.).  Methyl  p-azoxybenzoate  crystal¬ 
lises  from  alcohol  in  flesh-coloured  needles  melting  at  206'5 — 207‘5° 
(corr.)  (compare  Meyer  and  Dahlem,  this  vol.,  i,  448).  A.  McK. 

Formation  of  Ester-acids.  Robert  Kaiin  (Ber.,  1903,  36, 
2531 — 2534). — Controversial,  in  reply  to  Wegscheider  (this  vol.,  i, 
559.  Compare  the  following  abstract).  T.  M.  L. 

Action  of  Alcohols  on  Mixed  Anhydrides.  Robert  Kahn 
(j Ber.,  1903,  36,  2535 — 2538). — 3 -Acetylaminophthalic  anhydride, 

C10Hj.O4N,  separates  from  benzene  in  yellow  crystals  and  melts  at 
181°. 

Benzoic  p-nitrobenzoic  anhydride,  C6H5*C0,0*C0,C6H4*N02>  separates 
from  carbon  disulphide  in  white  crystals,  melts  at  130°,  and  is  hydro¬ 
lysed  by  ethyl  alcohol  to  benzoic  acid  and  ethyl  p-nitrobenzoate, 
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the  ester  being  derived  from  the  stronger  acid,  which  is  also  the  acid 
in  which  substitution  has  taken  place.  Benzoic  fsocuminic  anhydride, 
CgHg’CO’O'CO’CgH^CHMe,,,  in  which  the  acids  are  of  almost  equal 
strength,  gives  a  mixed  product  when  acted  on  by  alcohol.  The  iso¬ 
meric  benzoic  mesitylcarboxylic  anhydride ,  CcH5,C0*0,C0'C(.H2Me3, 
separates  from  carbon  disulphide  in  white  crystals,  melts  at  105°,  and 
gives  benzoic  acid  and  ethyl  mesitylcarboxylate ;  in  this  case,  the 
substituted  acid  is  esterified,  although  it  is  probably  the  weaker  acid. 

T.  M.  L. 


Action  of  Cyanogen  Bromide  on  Benzyl  Cyanide.  Julius 
von  Braun  ( Ber .,  1903,  36,  2651 — 2653). — Cyanogen  bromide  reacts 
with  an  alcoholic  solution  of  benzyl  cyanide  in  presence  of  sodium 
ethoxide  forming  a  faintly  red  precipitate  almost  entirely  soluble  in 
water.  The  insoluble  portion  is  diphenylmaleonitrile  ;  on  hydrolysis, 
it  forms  diphenylmaleic  anhydride  melting  at  156°.  The  portion 
soluble  in  water  is  chiefly  sodium  cyanide.  The  original  alcoholic 
solution  yields,  on  evaporation,  the  brominated  benzyl  cyanide, 
C6H5*CHBr*CN,  described  by  Reimer  (Abstr.,  1881,  47). 

Thus  cyanogen  bromide  here  acts  as  a  brominating  agent. 

E.  F.  A. 


A  New  Isomerism  of  Ethylene  Derivatives.  Emil  Erlenmeyer, 
jun.  {Ber.,  1903,  36,  2340 — -2344). — If  cinnamic  acid  be  written 

C(H,  H  ,  ,  ,  . . C,H,  H 

-  TT  — and  one  of  the  three  isomeric  cinnamic  acids  -  -Tyr - — , 

-H-  vUglx  OOgH  xx 

then  in  passing  from  the  latter  form  into  the  former  (stable)  form, 
rotation  of  one  half  of  the  molecule  must  take  place,  and  according  to 
the  direction  of  rotation,  two  intermediate  configurations  are  possible, 

|H 


co2h 

c6h5 

H 

Hj 

and 


CfiH5 


H  in  which  the  molecule  will  be  in 


!co2h 


equilibrium,  but  which  can  pass  readily  into  the  more  stable  configura¬ 
tions.  These  two  forms  may  also  combine  to  a  single  molecule  in  the 
same  way  as  two  oppositely  active  isomerides.  This  hypothesis 
suggests  the  existence  of  a  larger  number  of  isomeric  ethylene 
derivatives  than  is  accounted  for  by  van’t  Hoff’s  theory. 

When  cinnamaldehyde  is  condensed  with  racemic  iso- a-hydroxy-a/3- 
diphcnylethylamine  (this  vol.,  i,  412),  a  single  product, 


Ph'CH'OH 

Ph-CH-NICH-CHiCHPh’ 

melting  at  186°,  is  obtained.  If,  on  the  other  hand,  the  ?-base  be 
employed,  the  product  may  be  separated  by  successive  crystallisation 
from  benzene  and  light  petroleum  into  two  dextrorotatory  compounds 
giving  the  same  figures  on  analysis,  and  melting  at  189 — 190°  and 
131°  respectively.  The  d- base  similarly  yields  two  lsevorotatory  con¬ 
densation  products  melting  at  189 — 190°  and  131°  respectively.  The 
condensation  products  of  the  active  bases  with  benzaldehyde,  on  the 
other  hand,  both  melt  at  137°  and  rotate  the  plane  of  polarisation  in 
the  same  direction  as  the  corresponding  base.  C.  H.  D. 
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isoCinnamic  Acid.  Arthur  Michael  (JJer.,  1903,  36, 

2497 — 2498.  Compare  this  vol.,  i,  418). — A  reply  to  Liebermann 
(this  vol.,  i,  485).  A.  McK. 

Some  Derivatives  of  ^  Sulphocinnamic  Acid.  F.  J.  Moore 
(J.Amer.  Chem.  Soc.,  1903,  25,  622 — 629). — The  aniline  salt  of  /?-sulpho- 
cinnamic  acid  melts  at  246°  ;  tlie  acid  sodium  salt  crystallises  with 
2HeO, 

By  the  action  of  bromine  on  jo-sulphocinnamic  acid,  \>-sulphodibromo- 
dihydrocinnamic  acid  is  produced,  which  crystallises  with  2H20  and  is 
soluble  in  water  at  20°  to  the  extent  of  53 — 57  per  cent.  ;  its  barium, 
copper,  sodium,  and  ammonium  salts  were  prepared.  The  aniline , 
diethylaniline,  and  dimethylaniline  salts  melt  at  192°,  160°,  and  150° 
respectively.  The  amide  crystallises  from  hot  water  in  scales  and 
melts  at  208°  (uncorr.).  When  silver  nitrate  is  added  to  an  aqueous 
solution  of  the  acid  sodium  salt  of  ^-sulphodibromodihydrocinnamic 
acid,  a  white  precipitate  is  produced  which  rapidly  changes  into  silver 
bromide  ;  if  the  filtrate  is  evaporated  in  a  vacuum,  a  crystalline  sub¬ 
stance  is  obtained,  which  is  probably  the  acid  sodium  salt  of  ^-sulpho- 
bromocinnamic  acid. 

jp-Sulphocinnamic  acid  dissolves  in  warm  concentrated  hydrobromic 
acid,  and,  on  cooling,  separates  in  thin  needles  containing  3H20 ;  the 
ordinary  form  of  the  acid,  described  by  Rudnew  (Abstr.,  1875,  76), 
crystallises  with  5H20.  E.  G. 

Formation  and  Transformation  of  Cinnamylformic  Acid 
[Styrylglyoxylic  Acid].  Emil  Erlenmeyer,  jun.  (Ber.,  1903,  36, 
2527—2530.  Compare  Claisen,  Abstr.,  1881,  169  ;  1882,  520).— 
Styrylglyoxylic  acid,  CHPhICH*CO*C02H,  can  be  prepared  in  a  crystal¬ 
line  form  by  condensing  pyruvic  acid  and  benzaldehyde  with  sodium 
hydroxide,  thoroughly  draining  the  sodium  salt  formed,  dissolving, and 
acidifying ;  the  acid  crystallises  with  1H20  and  melts  at  54°,  or,  when 
anhydrous,  at  57°  ;  the  dibromide  decomposes  at  138°,  and  the  phenyl- 
hydrazone  at  158°.  On  reduction,  it  gives  Fittig’s  a-hydroxyphenyl- 
isocrotonic  acid,  and  not  benzylpyruvic  acid  ;  the  reduced  acid,  when 
boiled  with  dilute  hydrochloric  acid,  gives  benzoylpropionic  acid. 

T.  M.  L. 

Condensation  of  Acetylenic  Esters  with  Alcohols.  Charles 
Moureu  ( Gompt .  rend.,  1903,  137,  259 — 261.  Compare  this  vol.,  i, 
399). — When  methyl  phenylpropiolate  is  treated  with  sodium  meth- 
oxide  in  methyl  alcohol  solution,  reaction  takes  place,  and,  according 
to  the  conditions,  either  1  or  2  mols.  of  methyl  alcohol  condense  with 
the  acetylenic  ester.  When  methyl  phenylpropiolate  is  carefully  added 
to  a,  solution  of  sodium  methoxide  in  methyl  alcohol  and  the  mixture 
heated  for  15  hours  in  a  reflux  apparatus,  then  introduced  into  a  sealed 
tube  and  heated  at  125°  for  4  hours,  a  colourless,  limpid  liquid  is 
obtained.  This  was  poured  into  an  excess  of  ice-water  and  at  once 
extracted  with  ether  and  rectified  under  diminished  pressure.  In  this 
way ,  methyl  aa-dimethoxydihydrocinnamate,  CPh  (OMe)2*  CH2*  C02Me,  was 
obtained.  It  is  a  highly  refractive  oil  with  an  agreeable  odour,  boils 
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at  146 — 147°  under  16  mm,  pressure,  has  a  sp.  gr.  1*112  at  21°/0°  aud 
?iD  l-5004  at  21°.  A  cryoscopic  determination  showed  that  it  has  the 
simple  formula  C12H1604.  The  molecular  refraction  is  in  agreement 
with  the  constitution  given.  Ferric  chloride  tinges  an  alooholic  solu¬ 
tion  of  it  yellow,  which  slowly  passes  into  red ;  this  change  can  be 
attributed  to  the  hydrolysis  of  the  acetal  function.  When  saponified 
in  the  cold  with  sodium  hydroxide,  it  gives  crystals  of  sodium  aa-dimeth - 
oxydihydrocinnamate  with  5H20,  from  which  the  free  acid  is  obtained  in 
prismatic  crystals  by  treatment  with  the  requisite  quantity  of  dilute 
sulphuric  acid  at  0°.  At  the  ordinary  temperature,  the  acid  loses 
carbon  dioxide,  and  at  the  same  time  an  oil  having  an  aromatic  odour  is 
formed,  The  latter  distils  at  about  94°  under  23  mm.  pressure,  and  was 
found  to  be  a  mixtureof  the  dimethylacetal  of  acetophenone,,  CMePh(OMe)2, 
and  a-methoxy styrene,  OMe*CPhICH2.  When  the  oil  is  treated  with 
acetyl  chloride  in  presence  of  pyridine,  methoxystyrene  is  obtained  as 
an  aromatic  liquid,  which  boils  at  197°  (corr.),  has  a  sp.  gr,  T0158  at 
0P,  «n  T3958  at  21°,  and  on  hydrolysis  gives  acetophenone. 

If  methyl  phenylpropiolate  acts  on  sodium  methoxide  at  a  high 
temperature,  there  is  always  formed  a  monomethoxy-derivative, 
OM  e'CPhi  CH  •  C02Me,  which,  on  saponification,  gives  a-methoxy  cinnamic 
acid,  OMe'CPhiCH*C02H,  which  can  be  separated  from  the  dimethoxy- 
acid  by  aid  of  its  sparing  solubility  in  ether  and  alcohol.  The  aoid  is 
obtained  in  microscopic  crystals  which  decompose  at  160°.  J.  MoC. 

3N itrophthaly  1  Chloride  and  its  Action  with  Ammonia 
and  with  Aromatic  Amines.  Victor  John  Chambers  (J.  Amer. 
CJiem.  Soc.,  1903,  25,  601 — 612.  Compare  Bogert  and  Boroschek, 
Abstr.,  1902,  i,  98). — 3 -Nitrophthalyl  chloride,  V 02 •  C6HS(C0C1)2 , 
obtained  by  the  action  of  phosphorus  pentachloride  on  3-nitrophthalic 
acid,  crystallises  in  colourless,  transparent  prisms,  melts  at  76 — 77°, 
and  is  readily  soluble  in  ether  or  chloroform,  When  a  stream  of  dry 
ammonia  is  passed  over  it,  3-nitrophthalimide  is  produced.  By  the 
action  of  dilute  aqueous  ammonia  on  a  solution  of  the  chloride  in 
chloroform,  3-nitrophthalamic  acid  is  formed.  If  dry  ammonia  gas 
is  led  into  a  dry  ethereal  solution  of  the  chloride,  2  ;  3-nitrocyano- 
benzoic  acid,  N02*C6H3(CN),C02H,  is  obtained,  which  crystallises  in 
clusters  of  white,  slender  needles,  melts  at  99 — 100°,  and  is  converted 
by  the  action  of  heat  into  3-nitrophthalimide.  3-Nilrophthalanilide 
melts  at  211 — 212°,  the  corresponding  p-toluidide  melts  at  223 — 225°, 
and  the  m-  and  p-nitroanilides  melt  and  decompose  at  225 — 230°  and 
at  197 — 200°  respectively.  E.  G. 

Action  of  the  Sodium  Salts  of  Dibasic  Acids  on  Aniline 
Hydrochloride,  and  of  Aniline  on  Phthalyl  Chloride  and  Suc- 
cinyl  Chloride.  Frederick  L.  Dunlap  and  Frederick  W.  Cummer 
(J.  Amer.  Chem.  Soc.,  1903,  25,  612 — 621). — When  dry  sodium  phthal- 
ate  is  heated  with  aniline  hydrochloride  for  6  hours  in  a  sealed  tube  at 
200°,  phthalanil  is  produced,  but  no  phthalanilide  can  be  isolated.  If 
a  mixture  of  sodium  succinate  and  aniline  hydrochloride  is  treated  in 
the  same  way,  succinanilide  and  succinanil  are  formed ;  the  higher  the 
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temperature  at  which  the  reaction  takes  place,  the  larger  is  the  pro¬ 
portion  of  succinanil  obtained. 

By  the  action  of  phthalyl  chloride  on  an  ethereal  solution  of  aniline 
at  the  ordinary  temperature,  aniline  hydrochloride,  phthalanilide,  and 
phthalanil  are  produced  (compare  Rogoff,  Abstr.,  1897,  i,  470,  and 
Kuhara  and  Eukui,  Abstr.,  1902,  i,  34).  When  succinyl  chloride  reacts 
with  an  ethereal  solution  of  aniline  at  the  ordinary  temperature,  suc- 
cinanilide  and  aniline  hydrochloride  are  produced,  but  no  succinanil 
can  be  isolated.  E.  G. 

3-Aminophthalimide.  Hugo  Kauffmann  and  Alfred  Beiss- 
wenger  (Her.,  1903,  36,  2494 — 2497). — When  3-nitrophthalic  acid  is 
reduced  by  ferrous  hydrate,  the  amino-acid  is  formed  (Onnertz,  Abstr., 
1902,  i,  99).  When,  however,  the  ammonium  salt,  obtained  in  the 
course  of  the  preparation,  is  decomposed  by  a  slight  excess  of  glacial 
acetic  acid,  white  crystals  of  ammonium  hydrogen  3-aminophthalate 
separate  which  melt  and  decompose  at  117 — 118°.  On  exposure  for 
several  hours,  the  mother  liquor  begins  to  darken  and  to  fluoresce,  and 
a  yellow  product  (possibly  3-aminophthalic  anhydride),  which  does  not 
melt  at  280°,  is  obtained.  When  this  substance,  which  may  also  be 
prepared  by  heating  ammonium  hydrogen  3-aminophthalate  with 
glacial  acetic  acid,  is  boiled  with  ammonia,  it  forms  3-aminophthalimule, 
which  crystallises  from  water  in  minute,  yellow  needles,  melting  at 
256 — 257°,  and  forms  strongly  fluorescent  solutions.  It  may  also  be  pre¬ 
pared  by  the  reduction  of  3-nitrophthalimide  with  tin  and  hydrochloric 
acid,  by  treatment  of  3-nitrophthalic  acid  with  ammonium  sulphide,  by 
passing  ammonia  over  fused  3-nitrophthalic  acid,  or  by  heating  3-nitro¬ 
phthalic  acid  with  ammonium  thiocyanate  at  170 — 180°. 

3-Aminophthalimide  probably  exists  in  two  tautomeric  forms,  the 
one  yellow  and  exhibiting  green  fluorescence,  the  other  colourless  and 
exhibiting  violent  fluorescence.  A.  McK. 

Phenylitaconic  Acid.  Josef  Hecht  (Monatsh.,  1903,24,  367 — 374). 
— Stobbe  and  Klbppel  (Abstr.,  1894,  i,  594)  obtained  a  small  yield  of 
phenylitaconic  acid  by  condensing  ethyl  succinate  with  benzaldehyde 
in  the  presence  of  sodium  ethoxide.  A  convenient  modification  of 
the  method  is  described  by  the  author.  The  preparation  is  conducted 
in  alcoholic  solution,  and  by  using  molecular  proportions  of  ethyl 
succinate  and  benzaldehyde  it  is  found  that  the  formation  of  an  acid, 
melting  at  203°,  which  was  observed  by  Stobbe  and  Klbppel,  is  to  a 
large  degree  prevented. 

The  dimethyl  ester ,  prepared  by  the  hydrogen  chloride  method,  is  a 
viscid  oil  which  boils  at  186°  under  19  mm.  pressure.  It  unites  with 
hydrogen  cyanide,  and,  on  hydrolysis  of  the  product,  a-phenyltricarb- 
allylic  acid  is  obtained ;  this  crystallises  from  water  in  short,  trans¬ 
parent  prisms  melting  at  110°.  A.  McK. 

[Formation  of  Carbon  Rings.]  Arthur  Kotz  (J.pr.  Chem.,  1903, 
[ii],  68,  148 — 152.  Compare  Kotz  and  Speiss,  Abstr.,  1902,  i,  12). — 
A  resume  of  the  work  of  various  authors  on  the  formation  of  carbon 
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rings  by  the  action  of  halogens  and  dihaloids  on  disodium  derivatives 
of  the  esters  of  ethane  and  other  tetracarboxylie  acids. 

The  action  of  methylene  di-iodide  on  ethyl  disodioethanetetracarb- 
oxylate  leads  to  the  formation  of  ethyl  cycZotrimethylenetetracarboxy- 
late.  The  action  of  meta-  and  para-xylyldibromides  does  not  lead  to 
the  formation  of  ring  compounds. 

A  6:7  double-ring  compound ,  ^o^4<CQj£2.Q|^Q2g^2^>^-®2»  *s 

formed  by  the  action  of  o-xylyl  dibromide  on  ethyl  disodiopropane- 
tetracarboxylate.  G.  Y. 

Action  of  Hydrated  Bismuth  Oxide  on  Isomerides  of  Gallic 
Acid.  Bismutho-pyrogallolcarboxylic  Acid.  Paul  Thibault 
(Bull.  Soc.  chim .,  1903,  [ii],  29,  680 — 682.  Compare  Abstr.,  1902, 
i,  101,  240,  and  this  vol.,  i,  633). — Bismutho-pyrogallolcarboxylic  acid, 
prepared  by  the  long-continued  action  of  gelatinous  bismuth  oxide  on 
pyrogallolcarboxylic  acid  in  closed  vessels  at  the  ordinary  temperature, 
crystallises  in  golden-yellow,  prismatic  needles,  decomposes  at 
195 — 200°,  and  has  sp.  gr.  3'51  at  18°.  An  aqueous  solution  of  ferric 
chloride  at  first  colours  the  acid  blue,  and  finally  dissolves  it,  forming 
a  colourless  liquid.  The  ammonium  and  sodium  salts  are  crystalline  ; 
the  anilide  could  not  be  prepared.  When  pyrogallolcarboxylic  acid  is 
digested  with  hydrated  bismuth  oxide  at  100°,  there  is  formed  a  brown 
powder  of  the  composition  C6H306Bi3,2H20,  which  is  partially  soluble 
in  sodium  hydroxide  solution.  Phloroglucinolcarboxylic  acid  does  not 
react  at  the  ordinary  temperature  with  hydrated  bismuth  oxide,  but  at 
100°  a  brick-red  powder  of  the  composition  C6H30(iBi3  is  produced. 

T.  A.  H. 

Constitution  of  a-Oxylactones.  Emil  Erlenmeyer,  jun.  (Ber., 
1903,  36,  2344 — 2348). — The  a-oxylactones  may  be  formulated  either 
as  ketonic  or  enolic  compounds  : 

I.  R-CH - CIIR'  II.  R-C - CHR' 

CO-CO-O  HO-C-CO-O 

The  first  formula  contains  two  asymmetric  carbon  atoms,  and  two 
racemic  modifications  are  therefore  possible.  The  second  contains 
only  one  asymmetric  carbon  atom  and  a  double  linking,  and,  a  closed 
ring  being  present,  only  one  pair  of  optically  active  modifications  is 
possible.  The  discovery  of  geometrical  isomerides  of  a-oxylactones 
would  therefore  be  evidence  for  the  keto-formula  (compare  Abstr., 
1902,  i,  543). 

The  condensation  of  piperonal  with  phenylpyruvic  acid  yields  two 

a-oxylactones  of  the  formula  which 

may  be  separated  by  their  different  solubility  in  alcohol.  The  more 
soluble  lactone  melts  at  208°,  its  acetyl  derivative  at  135°,  and  its 
benzoyl  derivative  at  177°,  the  less  soluble  form  melts  at  205°,  and  its 
acetyl  and  benzoyl  derivatives  at  130°  and  172°  respectively.  The 
acetyl  and  benzoyl  derivatives  of  the  two  lactones  are  thus  not 
identical,  and  must  therefore  also  be  derived  from  the  ketonic  form, 
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R-CO-CR' - CH*R" 

CO‘CO-0 


Reduction  of  the  a-oxylaetones,  melting  at 


208°  and  205°,  yields  a -hydroxylactones  melting  at  155°  and  153° 
respectively. 

The  a-oxylactones  obtained  from  cuminaldehyde  and  phenylpyruvic 
acid  (this  voh,  i,  419)  behave  similarly.  The  acetyl  and  benzoyl  deriva¬ 
tives  of  the  lactone  melting  at  186°  melt  at  120°  and  140°  respec¬ 
tively,  while  the  lactone  melting  at  198°  forms  an  acetyl  derivative 
melting  at  156°  and  a  benzoyl  derivative  melting  at  126°.  C.  H.  D. 


Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
53.  Behaviour  of  Acid-esters  of  Hemipinic  Acid  towards 
Hydrazine  Hydrate  and  Thionylchloride.  Rudolf  Wecscheider 
and  Peter  von  Rusnov  (Monatsh.,  1903,  24,  375 — 390). — Hemipinic- 
dihydrazide,  C6H2(OMe)2*(CO*NH,NH2)2,  formed  by- boiling  a-methyl 
hydrogen  hemipinate  with  hydrazine  hydrate,  melts  in  a  closed 
Capillary  tube  at  215°,  and  is  partially  decomposed  by  heating  with 
water  or  with  ether.  When  repeatedly  crystallised  from  alcohol,  it 


forms  hemipinichydrazide ,  C6H2(OMe)2<^ 


CO-NH 

CO-NH 


which 


melts  at 


218 — 221°  on  being  slowly  heated  in  a  closed  capillary  tube.  When 
strongly  heated,  methylamine  is  evolved,  the  dihydrazide  behaving  simi-  • 
larly.  At  the  laboratory  temperature,  a-methyl  hydrogen  hemipinate 
interacts  with  hydrazine  hydrate  to  form  the  hydrazine  salt,  a  trace  of 
dihydrazide  being  also  produced. 

The  behaviour  of  5-methyl  hydrogen  hemipinate  towards  hydrazine 
hydrate  is  similar.  In  both  cases,  therefore,  hydrazine  hydrate  inter¬ 
acts  not  only  with  the  C02Me  group  but  also  with  the  carboxyl  group. 
Hemipinic  anhydride  is  formed  by  the  action  of  thionyl  chloride  on 
5-methyl  hydrogen  hemipinate.  The  ester  chloride,  owing  to  its 
instability,  could  not  be  isolated  ;  it  undergoes  considerable  transform¬ 
ation  into  the  isomeric  a-chloride.  By  the  action  of  ammonia  on  a 
mixture  of  thionyl  chloride  and  5-methyl  hydrogen  hemipinate,  no 
amide  formation  was  observed,  but  a-  and  5-methyl  hydrogen  hemi- 
pinates  were  respectively  isolated  and  were  identified  by  their  melting 
points  and  by  determinations  of  their  electrical  conductivities.  A 
similar  transformation  of  5-acid-ester  into  the  «-isomeride  by  means 
of  a  solution  of  hydrogen  chloride  in  methyl  alcohol  has  been  previ¬ 
ously  noted  by  Wegscheider  (Abstr.,  1895,  i,  420),  the  reaction  pro¬ 
ceeding  slowly  with  the  intermediate  formation  of  normal  ester.  In 
the  case  now  studied,  the  change  was  rapid  and  no  appreciable  amount 
of  normal  ester  was  formed.  In  addition  to  the  acid-esters  formed 
from  ammonia,  thionyl  chloride,  and  5-methyl  hydrogen  hemipinate,  a 
substance  of  the  constitution  C10H14O6N2  was  isolated.  A.  McK. 

Lichens  and  their  Characteristic  Constituents.  VIII. 
Oswald  Hesse  (J.  pr .  Chem.,  1903,  [ii],  68,  1 — 71.  Compare  Abstr., 
1902,  i,  680). — The  author  claims  to  have  been  the  first  to  obtain 
barbatic  acid  from  Usnea  longissima  (Abstr.,  1897,  i,  255.  Compare 
Zopf,  Abstr.,  1898,  i,  89  ;  1902,  i,  788).  Barbatic  acid  is  best  charac¬ 
terised  by  its  potassium  salt. 
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Usnea  ceratina,  from  the  Black  Forest,  contains  (Z-usnic  acid,  barbatic 
acid,  and  barbatin ;  that  from  Java  cinchona  bark  contains  r/-usnic 
acid,  usnaric  acid,  parellic  acid,  and  ceratin  (compare  Zopf,  Abstr., 
1902,  i,  789). 

Usnea  barbata  (a.)  jlorida,  from  Bolivian  cinchona  bark,  contains 
d-usnic  acid,  usnaric  acid,  plicatic  acid,  usnetic  acid,  and  an  acid  which 
resembles  usnaric  acid,  but  is  tasteless. 

The  author  replies  to  Widman  (Abstr.,  1903,  i,  96). 

Usnea  barbata  ((3)  hirta,  from  Bolivian  cinchona  bark,  contains  cZ-usnic 
acid  and  barbatic  acid,  the  latter  in  larger  proportion. 

Stenhouse  and  Groves’s  formula,  C10H20O7,  for  barbatic  acid  is 
confirmed.  The  sodium  salt,  C10H19O7Na,2H2O,  crystallises  when 
pure  in  glistening,  straight-sided  leaflets  (Zopf,  Abstr.,  1902,  i,  789). 
The  action  of  acetic  anhydride  on  barbatic  acid  leads  to  the  formation 
of  a  substance,  probably  the  lactone  of  acetylbarbatic  acid,  which  melts 
at  250°,  and,  on  recrystallisation  from  glacial  acetic  acid,  yields  acetyl¬ 
barbatic  acid.  This  crystallises  in  small,  white  needles,  melts  at  172°, 
is  soluble  in  ether,  alcohol,  acetone,  or  aqueous  alkalis  or  alkaline 
carbonates,  gives  a  brownish-yellow  coloration  with  ferric  chloride  in 
alcoholic  solution,  and  forms  an  amorphous  potassium  salt.  Hydrolysis 
of  acetylbarbatic  acid  or  of  barbatic  acid  with  aqueous  alkalis  leads  to 
the  formation  of  betorcinol  and  rhizoninic  acid.  Bhizonic  acid  is 
identical  with  barbatic  acid  (Abstr.,  1899,  i,  385). 

Usnea  barbata  (y)  dasypoga  contains  alectoric  acid,  contrary  to  Zopf’s 
statement  (Abstr.,  1902,  i,  789).  Alectoric  acid  is  distinguished  from 
barbatic  acid  by  its  smaller  solubility  in  ether  and  by  its  conversion 
into  alectorinic  acid  on  treatment  with  aqueous  barium  hydroxide 
(Abstr.,  1901,  i,  149).  Alectorinic  acid,  C27H24013,2H20,  has  a  neutral 
reaction,  neutralises  aqueous  potassium  hydroxide  in  boiling  alcoholic 
solution,  the  acid  crystallising  out  unchanged  on  cooling,  and  gives  a 
brownish-red  coloration  with  ferric  chloride  in  alcoholic  solution. 

Evernia  fur/uracea  (Zopf,  Abstr.,  1901,  i,  88)  contains  atranorin, 
evernuric  acid,  and  traces  of  furevernic  acid.  The  formula  of  ever- 
nuric  acid  is  now  given  as  C24H2609  ;  the  potassium  salt, 
C24H2509K,2H20, 

crystallises  in  short,  colourless  prisms.  The  action  of  barium  hydr¬ 
oxide  on  the  acid  leads  to  the  formation  of  evernurol,  0.23H2607,  which 
crystallises  in  short,  white  prisms,  melts  at  196°,  and  is  soluble  in 
ether,  alcohol,  or  hot  chloroform,  but  less  so  in  benzene.  The  alcoholic 
solution  is  neutral,  and  gives  a  greenish-brown  coloration  with  ferric 
chloride  and  a  blood-red  coloration  with  bleaching  powder.  Furevernic 
acid  crystallises  in  small,  white  prisms,  melts  and  decomposes  at  197°, 
is  easily  soluble  in  ether,  alcohol,  or  aqueous  alkalis,  and  dissolves  in 
concentrated  sulphuric  acid  to  a  colourless  solution  which  gradually 
becomes  brown. 

Ramalina  farinacea  contains  d-usnit  acid  and  ramalic  acid,  C30H26O15. 
The  new  acid  forms  small,  white  needles,  melts  and  decomposes  at 
240 — 245°,  has  a  bitter  taste,  and  is  moderately  soluble  in  hot  glacial 
acetic  acid  or  alcohol.  The  alcoholic  solution  has  an  acid  reaction  and 
gives  a  purple-red  coloration  with  ferric  chloride.  It  dissolves  in  con¬ 
centrated  sulphuric  acid  to  a  yellow  solution  which  becomes  blood-red, 
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and,  on  addition  of  water,  yields  an  orange-coloured,  flocculent  deeom 
position  product. 

Getraria  islandica,  from  the  Gerlinger  Hohe,  contains  protocetraric 
acid  and  proto-a-lichesteric  acid.  The  moss  previously  obtained  from 
Stuttgart  and  Frankfurt  (Abstr.,  1898,  i,  534)  contained  protocetraric 
acid  and  protolichesteric  acid.  Protolichesteric  acid  melts  at  108 — 109° 
and  is  converted  by  acetic  anhydride  into  lichesteric  acid  (m.  p.  124°) 
(Sinnhold,  Abstr.,  1899,  i,  13).  Proto-a-lichesteric  acid,  C18H30O5, 
melts  at  106 — 107°,  is  converted  by  acetic  anhydride  into  a-lichesteric 
acid,  which  melts  at  122°,  and  is  identical  with  Zopf’s  protolichesteric 
acid  (Abstr.,  1902,  i,  788).  The  protolichesteric  acids  form  very 
soluble  ammonium  salts,  and  their  potassium  salts  are  easily  oxidised 
by  potassium  permanganate ;  the  lichesteric  acids  form  crystalline 
ammonium  salts  and  are  not  easily  oxidised  by  potassium  permanganate. 
Methyl  proto-a-lichesterate  crystallises  in  glistening  leaflets  and  melts  at  33°. 
The  action  of  aqueous  barium  hydroxide  solution  on  the  acid  leads  to  the 
formation  of  lichestronic  acid,  which  melts  at  80°  (Abstr.,  1901,  i,  87). 
/^-Lichesteric  acid  is  identical  with  a-lichesteric  acid,  as  is  also  prob¬ 
ably  y-lichesteric  acid.  Bohme’s  results  (Abstr.,  1903,  i,  316)  are  due 
to  his  method  of  extraction,  which  ensures  changes  taking  place  in  the 
product.  From  Bohme’s  Iceland  moss,  the  author  obtains  proto-a- 
lichesteric  acid. 

Parmelia  conspersa,  from  Wildbad,  contains  J-usnic  acid  and  con- 
spersaic  acid,  but  no  usnetic  acid  (Abstr.,  1898,  i,  90,  680).  Gonspersaic 
acid  forms  granular  aggregates  of  microscopic  needles,  melts  and 
decomposes  at  252°,  has  a  bitter  taste,  is  slightly  soluble  in  hot  alcohol 
or  acetone,  and  gives  a  purple  coloration  with  ferric  chloride  in 
alcoholic  solution.  The  ammoniacal  solution  gives  a  white,  flocculent 
precipitate  with  barium  chloride ;  the  solution  in  warm  aqueous  potass¬ 
ium  hydrogen  carbonate,  on  cooling,  deposits  small,  white  needles 
which  assume  an  orange-colour ;  on  addition  of  water,  the  solution  in 
concentrated  sulphuric  acid  yields  a  red,  flocculent  precipitate  mixed 
with  colourless  needles. 

Parmelia  saxatilis  retiruga,  from  Beunbachtale  (Wildbad),  contains 
atranorin,  protocetraric  acid,  and  saxatic  acid,  C25H40O8,  which  crystal¬ 
lises  in  colourless  leaflets,  melts  at  115°,  is  soluble  in  alcohol,  acetone, 
or  ether,  and  dissolves  in  aqueous  alkali  carbonates  to  colourless  solu¬ 
tions  which  become  yellow  on  warming  ;  the  solution  in  concentrated 
sulphuric  acid  becomes  brown  on  warming  j  the  ammoniacal  solution 
gives  an  amorphous  precipitate  with  barium  chloride. 

Parmelia  saxatilis  omphalodes  contains  atranorin,  saxatic  acid,  and 
an  acid  resembling  protocetraric  acid. 

Parmelia  cetrata,  from  Java  cinchona  bark,  contains  cetrataic  add, 
C29H24014,  which  crystallises  in  small,  white,  six-sided  needles,  melts 
and  decomposes  at  178 — 180°,  is  soluble  in  alcohol,  less  so  in  ether,  has 
a  bitter  taste,  and  gives  a  purple  coloration  with  ferric  chloride  in 
alcoholic  solution.  The  solution  in  concentrated  sulphuric  acid  is 
yellow,  slowly  darkening,  and  becoming  blood-red  and  brown  on  warming. 

Lecanoric  acid  is  not  contained  in  Parmelia  perlata,  its  presence  in  a 
previous  specimen  (Abstr.,  1901,  i,  151)  being  due  to  admixture  of 
small  amounts  of  P.  tinctorum,  which  contains  lecanoric  acid  and 
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atranorin.  The  moss  previously  supposed  to  be  P.  olivetorum  is  found 
to  be  P.  tinctorum. 

Parmelia  olivetorum  contains  atranorin,  olivetorin,  and  olivetoric 
acid  (Zopf,  Abstr.,  1901,  i,  88).  Olivetoric  acid  is  considered  to  have 
the  formula  C2lH2ti07  (Zopf,  C27H3408).  Olivetorin  crystallises  in 
delicate,  white  needles,  melts  at  143°,  and  is  soluble  in  alcohol  cr  warm 
benzene  ;  the  alcoholic  solution  gives,  with  ferric  chloride,  a  purple- 
violet,  with  bleaching-powder  a  blood-red  coloration. 

Parmelia  olivacea  is  now  found  to  contain  olivacein  and  olivaceic 
acid.  Olivacein,  Cl7H2206,H20,  crystallises  in  red  needles,  melts  at 
156°,  and  is  easily  soluble  in  alcohol,  acetone,  ether,  benzene,  or  glacial 
acetic  acid,  moderately  so  in  boiling  water  ;  the  alcoholic  solution 
gives  with  ferric  chloride  a  purple-violet,  with  bleaching-powder  a 
blood-red  coloration.  Olivaceic  acid,  C16H1905*0Me,  crystallises  in 
small  leaflets,  melts  at  138°,  and  is  easily  soluble  in  ether,  acetone,  or 
alcohol ;  the  alcoholic  solution  gives  purple- violet  and  blood-red  colora¬ 
tions  with  ferric  chloride  and  bleaching  powder  respectively.  The 
potassium  salt  crystallises  in  small,  white  nodules  ;  the  barium  salt  is 
easily  soluble  in  water. 

Gasparrinia  medians  is  now  found  to  contain  calycin  and  pulvic 
lactone  (Abstr.,  1898,  i,  681). 

The  orange-red  needles,  obtained  by  extracting  Gyalolechia  epixantha 
(Ach),  contain  calycin  and  pulvic  lactone  and  melt  at  228°.  The 
following  compounds  of  calycin  and  pulvic  lactone  have  been 
prepared  synthetically:  C18H10O4,C18H12O5,  melting  at  216 — 217°; 
’2C18H10°4>C1SH12°5>  melting  at  211—213°;  C18H10O4,2Cl8H12O5, 

melting  at  226 — 228°. 

Contrary  to  Zopf’s  statement  (Abstr.,  1902,  i,  790),  Urceolaria 
scruposa  contains  lecanoric  acid.  The  distillation  in  steam  of  pannaric 
acid  (Abstr.,  1901,  i,  596)  leads  to  the  formation  of  pannarol,  C8Ha02, 
which  crystallises  in  small,  white  needles,  melts  at  176°,  is  volatile 
without  decomposition,  is  easily  soluble  in  ether,  alcohol,  or  acetone, 
gives  a  blue  coloration  with  ferric  chloride  in  alcoholic  solution,  and, 
when  heated  with  concentrated  sulphuric  acid,  yields  the  steel-blue 
substance,  C8H603,3H20,  which  is  also  obtained  from  pannaric  acid. 

Pertusaria  rupestris  =  P.  communis  ((3)  areolata  contains  areolatin, 
areolin,  and  gyrophoric  acid,  C16H1407.  Areolatin,  CnH706*0Me,  crys¬ 
tallises  in  green  masses  of  needles,  melts  at  270°,  and  is  only  slightly 
soluble  in  boiling  alcohol,  more  so  in  hot  glacial  acetic  acid ;  the 
alcoholic  solution,  on  addition  of  ferric  chloride,  is  dark  green  by 
transmitted,  reddish-violet  by  reflected  light.  When  heated  with 
concentrated  hydriodic  acid,  areolatin  yields  areolatol ,  C9H804,H20, 
which  crystallises  in  delicate,  white  needles,  sublimes  without 
melting  at  220°,  and  is  easily  soluble  in  alcohol ;  the  alcoholic  solution 
gives  a  brownish-purple  coloration  with  ferric  chloride  ;  the  solution 
in  aqueous  sodium  hydroxide  gives  a  flocculent  precipitate  on  the 
addition  of  hydrochloric  acid. 

Areolin  crystallises  in  white,  globular  aggregates,  melts  at  243°, 
and  gives  a  purple-red  coloration  with  ferric  chloride  in  alcoholic 
solution. 

Petrusaria  glomerata,  from  Wild  bad,  contains  porin  and  porinic  acid. 
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Porin,  C42H6709‘0Mg,  crystallises  in  small,  yellow  leaflets,  melts  at 
166°,  is  easily  soluble  in  hot  alcohol,  insoluble  in  aqueous  alkalis,  and 
gives  no  coloration  with  ferric  chloride  or  bleaching-powder.  The 
mother  liquor  from  the  methoxyl  determination  with  porin  contains 
porinin,  (C3HG0)1t,  which  crystallises  in  colourless  needles  and  melts  at 
70 — 71°.  Porinic  acid,  2CUH1204,H20,  crystallises  in  microscopic 
needles,  loses  H20  at  100°,  and  melts  and  decomposes  at  218°;  the 
alcoholic  solution  gives  with  ferric  chloride  a  brownish-violet,  with 
bleaching-powder  a  blood-red  coloration.  When  boiled  with  aqueous 
barium  hydroxide,  the  acid  yields  a  substance,  C10H12O2,  which  crys¬ 
tallises  in  flat,  colourless  needles,  melts  at  58°,  after  drying  in  a  desic¬ 
cator  at  92°,  and  gives  a  blood-red  coloration  with  bleaching-powder, 
but  no  colour  with  ferric  chloride. 

Calycium  chlorinum,  from  Bastei,  contains  vulpic  acid  and  calycin, 
but  no  leprarin  (Abstr.,  1901,  i,  86). 

Lepraria  latebrarum  contains  cZ-usnic  acid,  atranorin,  hydroxyroc- 
cellic  acid,  lepraric  acid,  and  talebraric  acid  (compare  Zopf,  Abstr., 
1901,  i,  87). 

Talebraric  acid  crystallises  in  light  yellow,  four-sided  prisms,  melts 
and  decomposes  at  208°,  is  slightly  soluble  in  alcohol,  ether,  or  glacial 
acetic  acid,  and  easily  so  in  aqueous  alkalis  or  alkaline  carbonates  or 
ammonia ;  the  alcoholic  solution  gives  a  dark  brownish-red  coloration 
with  ferric  chloride.  The  action  of  concentrated  sulphuric  acid  and 
water  leads  to  the  formation  of  talebrarinic  acid,  which  forms  a  yellow 
powder  or  glistening  needles,  melts  at  182°,  and  gives  a  dark  green 
coloration  with  ferric  chloride. 

Zopf's  lepraridin,  leprarinin,  and  lepralid  are  the  ethyl,  methyl,  and 
w-propyl  esters  of  lepraric  acid*  The  action  of  hydriodic  acid  on 
lepraric  acid  leads  to  the  formation  of  norlepraric  acid ,  which  crystal¬ 
lises  in  small,  white  needles,  melts  at  215°,  and  gives  a  purple- red 
coloration  with  ferric  chloride.  G.  Y. 


Nitrosobenzaldehyde.  Frederick  J.  Alway  (Per.,  1903,  36, 
2303—2311.  Compare  this  vol.,  i,  425). — p -Ilydroxylaminobenzalde- 
hyde,  OH"NH*C6H4*CHO,  has  been  prepared  in  small  yield  by  Kalle 
and  Co.  (D.R.-P.  89978)  by  the  action  of  zinc  dust  and  an  aqueous 
solution  of  an  ammonium  salt  on  y>-nitrobenzaldehyde.  A  better 
method  is  now  described,  in  which  zinc  dust  is  added  to  jo-nitrobenz- 
aldehyde  dissolved  in  alcohol  and  glacial  acetic  acid. 

When  jo-hydroxy laminobenzaldehyde  is  oxidised  by  sulphuric  acid 
and  potassium  dichromate,  a  mixture  of  ^-nitrosobenzaldehyde  and 
/j-azoxybenzaldehyde  is  produced. 

p- NitrobenzaldoximeP$.-\>-formylphenyl  ether, 

N02-06H4-CH<Ijr#0^CHO  > 

is  prepared  by  adding  zinc  dust  to  a  solution  of  p-nitrobenzaldehyde 
in  glacial  acetic  acid  or  by  adding  a  solution  of  ^-nitrobenzaldehyde  in 
sulphuric  acid  to  an  alcoholic  solution  of  ^-hydroxylaminobenzaldehyde. 

] \>-Azoxybenzaldoxime-N-p-formylphenyl  ether, 


ON„ 


c6h4 


CH^V 

xN-C6H4*CHO 
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has  been  prepared  by  the  electrolytic  reduction  of  p-nitrobenzaldoxime- 
N-p-formylphenyl  ether  in  sulphuric  acid  solution,  by  the  action  of  air 
on  ^9-hydroxylaminobenzaldehyde,  by  the  action  of  zinc  dust  on  a  solu¬ 
tion  of  jo-nitrobenzaldehyde  in  glacial  acetic  acid,  and  by  condensation 
of  y>-hydroxylaminobenzaldehyde  (2  mols.)  with  ^-azoxybenzaldehyde 
(1  mol.)  by  means  of  sulphuric  acid.  On  oxidation,  it  yields  jo-nitroso- 
benzaldehyde  and  j?j-azoxybenzaldehyde,  whilst  on  being  boiled  with 
dilute  acids  it  forms  |>azoxybenzaldehyde  only. 

/(-Nitrosobenzaldehyde  was  prepared  from  ^-nitrobenzaldehyde  in  a 
manner  analogous  to  the  preparation  of  jo-hydroxylaminobenzaldehyde. 
It  may  also  be  prepared  by  adding  zinc  dust  to  p-nitrobenzyl  chloride, 
dissolved  in  alcohol  and  glacial  acetic  acid. 

m-Nitrobenzaldoxime-hS-m-formylphenyl  ether  was  prepared  by  the 
reduction  of  /ra-nitrobenzaldehyde.  It  melts  at  189 — 190°  and  is 
identical  with  the  product  obtained  by  the  electrolytic  reduction  of 
wi-nitrobenzaldehyde.  The  crude  reduction  product,  obtained  from 
m-nitrobenzaldehyde  and  zinc  dust,  gave,  on  oxidation,  wz-nitrosobenz- 
aldehyde. 

p-Tolueneazo-\)-benzylidene~\}-toluidine, 

C6H4Me-N2*C0H4-CH:N-CC)H4Me, 

prepared  from /unitrosobenzaldehyde,  p-toluidine,  and  acetic  acid,  forms 
orange-red  leaflets  melting  at  170 — 171°  (corr.).  By  the  action  of 
nitric  acid,  it  yields  p-tolueneazo-p-benzaldeliyde,G&\i.^A.e'^i'0^ii'GilO, 
which  crystallises  from  glacial  acetic  acid  in  red  needles  melting  at 
177-5°  (corr.).  A.  McK. 

The  Addition  of  Hydrogen  Chloride  to  Dibenzylideneacetone. 
Johannes  Thiele  and  Fritz  Straus  ( Ber .,  1903,  36,  2375 — 2378. 
Compare  Vorliinder  and  Mumme,  this  vol.,  i,  495). — The  compound  of 
dibenzylideneacetone  with  hydrogen  chloride,  C47H150C1,  crystallises 
from  ether  or  carbon  disulphide  in  colourless  leaflets  which  decompose 
on  heating.  It  combines  with  bromine  in  chloroform  solution  to  form 
a  dibromide,  C1^H15OClBr2,  crystallising  from  a  mixture  of  chloroform 
and  light  petroleum  in  groups  of  colourless  needles  which  melt  at  128°. 
Vorlander’s  red  dihydrochloride  forms  the  known  colourless  tetra- 
bromide  when  treated  with  excess  of  bromine  in  carbon  tetrachloride 
solution,  the  hydrogen  chloride  being  eliminated. 

The  constitution  of  the  colourless  hydrochloride  must  be 
CHPhCI-CH2-CO-CIi:CHPh, 

the  hydrogen  chloride  in  the  dihydrochloride,  on  the  other  hand,  must 
be  differently  combined,  since  both  molecules  are  eliminated  in  contact 
with  air  or  water,  without  intermediate  formation  of  the  monohydro¬ 
chloride.  C.  H.  D. 

Chloro-  and  Bromo-diphenacyls.  Carl  Paal  and  Heinrich 
Schulze  {Ber.,  1903,  36,  2386 — 2404.  Compare  Abstr.,  1902,  i,  228). 
* — The  formulae  I — V  are  possible  for  the  bromodiphenacyls  : 

I.  COPh*CHBr*CH2*COPh ;  II.  OH-CPhiCBr-CH/COPh  j 

III.  COPh-CHBr-CHICPh-OH ;  IY.  OH-CPhlCBr-CHICPh-OH  ; 

CHBr-CH2 

V'  PhC<Q>CPh 


3  d  2 
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Of  these,  I  is  assigned  to  y-bromodiphenacyl,  leaving  II — V  for  the 
a-  and  ^-derivatives,  a-  and  /3-Chloro-  and  bromo-diphenacyls,  unlike 
the  y-compounds,  combine  with  acetyl  chloride  and  bromide  to  form 
stable  compounds  (compare  Paal  and  Stern,  Abstr.,  1902,  i,  476).  The 
compound  from  /3-chlorodiphenaeyl  and  acetyl  bromide  is  identical  with 
that  from  /3-bromodiphenacyl  and  acetyl  chloride,  and  the  two  halogen 
atoms  must  be  attached  to  the  same  carbon  atom.  This  excludes  formulae 
III  and  V.  Assuming  formula  II  for  the  ^-derivatives,  the  enolic  hydr¬ 
oxyl  is  first  acetylated,  and  the  hydrogen  haloid  formed  is  then  taken 
up  at  the  double  linking.  The  formula  II  must  be  rejected  for  the 
a-derivatives,  since  the  products  from  a-  and  /3-chlorodiphenacyls  and 
acetyl  chloride  are  not  identical.  The  properties  of  a-  and  /3-halogen- 
diphenacyls  are  best  represented  by  the  formula  IV,  of  which  four  con¬ 
figurations  are  possible.  This  explains  the  existence  of  four  iododi- 
phenacyls  (compare  following  abstract). 

a-Chloro-  and  a-bromo-diphenaeyls  are  isomorphous,  and  crystallise 
from  ethyl  acetate  in  large,  rhombic  tablets.  /2-Chloro-  and  ^-bromo- 
diphenacyls  are  also  isomorphous,  and  form  large,  probably  monoclinic, 
tablets.  The  following  additive  products  are  described  : 


Acetyl  chloride 
Acetyl  bromide 


Hydrogen  chloride... 
Hydrogen  bromide... 

Acetyl  bromide  . 

Hydrogen  chloride... 
Hydrogen  bromide... 


a-Chlovoiliphenacyl. 

Needles,  m.  p.  106° 
Tablets,  m.  p.  104° 
Needles,  m.  p.  114° 
(dimorphous) 


a-Bromo<liphenacy]. 
Needles,  m.  p.  124° 


j8-Chlorodiphenacyl. 
Tablets,  m.  p.  98° 
Identical  with  the  pro¬ 
duct  from  /?-bromodi- 
phenacyl  and  acetyl 
chloride  ( loc .  cit. ), 
m.  p.  90°. 

Needles,  m.  p.  164° 
Needles,  m.  p.  155° 

/3-Bromodiphenacyl. 
Prisms,  m.  p.  103° 
Needles,  m.  p.  160° 
Needles,  m.  p.  145° 


Ethyl  chlorocarbonate  reacts  in  boiling  glacial  acetic  acid  solution, 
forming  the  hydrogen  chloride  addition  compounds. 

The  mother  liquor  from  the  crystallisation  of  a-  and  j3-chlorodiphen- 
acy Is  contains  a  small  quantity  of  a  compound,  C16H1302C1,  crystallising 
from  alcohol  in  white  needles  melting  at  189°,  isomeric  with  the  chloro- 
diphenacyls,  but  yielding  no  diphenacyl  on  reduction.  C.  H.  D. 

Iododiphenacyls.  Carl  Paal  and  Heinrich  Schulze  (Ber.,  1903, 
36,  2405 — 2415). — The  iododiphenacyls  are  prepared  by  the  action  of 
potassium  iodide  on  the  corresponding  chloro-  or  bromo-diphenacyls. 
a -lododiphmacyl,  OH*CPh‘CI*CHICPh*OH,  crystallises  from  chloro¬ 
form  in  rosettes  of  tablets  and  from  ethyl  acetate  in  rhombic  tablets, 
isomorphous  with  the  a-chloro-  and  a-bromo-eompounds,  and  melts  at 
70 — 90°  according  to  the  rate  of  heating.  No  additive  product  could 
be  obtained  with  acetyl  chloride,  as  decomposition  occurred.  fi-Iodo- 
diphenacyl ,  prepared  from  /3-bromodiphenacyl  and  potassium  iodide, 
or  mixed  with  tribenzoyltrimethylene,  from  w-iodoacetophenone  and 
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sodium  ethoxide  (compare  Paal  and  Stern,  Abstr.,  1899,  i,  367), 
crystallises  from  alcohol  in  long  needles,  from  methyl  alcohol  in  short 
prisms,  and  from  chloroform  or  ethyl  acetate  in  large  crystals,  iso- 
morphous  with  the  /?-chloro-  and  /3-bromo-compounds,  and  decomposes 
at  104 — 116°.  y-Iododiphenacyl  is  formed,  together  with  some  trans- 
dibenzoylethylene,  by  the  action  of  potassium  iodide  on  y-chloro- 
diphenacyl,  and  crystallises  from  alcohol  in  white  needles  melting  at 
121°.  Its  solution  in  warm  concentrated  sulphuric  acid,  unlike  that 
of  the  other  isomerides,  is  not  fluorescent.  8-Iododiphenacyl,  prepared 
by  the  action  of  alcoholic  ammonia  or  organic  bases  on  the  /3-com¬ 
pound,  crystallises  from  ethyl  acetate  in  large,  colourless,  triclinic 
prisms,  melting  at  150 — 153°  and  decomposing  shortly  after. 

An  acetic  acid  solution  of  hydrogen  chloride  converts  a-iododi- 
phenacyl  into  an  oily  product.  /3-  and  S-Iododiphenacyls,  on  the  other 
hand,  yield  identical  additive  products,  OH*CHPh*CCH*CHICPlrOH, 
crystallising  from  anhydrous  solvents  in  white,  glistening  needles, 
which  melt  and  decompose  at  about  133 — 134°.  C.  H.  D. 

Cyanodiphenacyl.  Gael  Paal  and  Heinrich  Scuiulze  ( Ber. , 
1903,  36,  2415 — 2416). — ft -Cyanodiphenacyl, 

OH-CPh:C(CN)-CH:CPh-OH, 

prepared  by  heating  either  a-  or  /3-bromodiphenacyl  with  potassium 
cyanide  in  alcoholic  solution,  crystallises  from  dilute  alcohol  in  long, 
colourless  needles  and  melts  at  118°,  and  from  ethyl  acetate  in  large 
tables  resembling  those  of  /?  chloro-  and  /8-bromo-diphenacyls. 

C.  H.  D. 


Action  of  Silver  Acetate  on  Halogen-diphenacyls.  Carl 
Paal  and  Heinrich  Schulze  {Ber.,  1903,  36,  2416 — 2424). — When 
/3-iodo-  or  /S-bromo-diphenacyl  is  heated  with  silver  acetate  in  glacial 
acetic  acid,  acetoxydiphenacyl,  COPh •  OH ( O Ac) •  CH 1 CPh •  OH,  is  formed, 
crystallising  from  alcohol  in  white  needles  which  melt  at  98°  and  dis¬ 
solve  in  concentrated  sulphuric  acid  to  a  yellow  solution  with  a  brilliant 
green  fluorescence.  The  same  product  is  obtained  from  S-iodo- 
diphenacyl.  a-Bromodiphenacyl,  on  the  other  hand,  loses  water  to 
form  a  compound  with  the  molecular  formula  C32H[,404,  probably 

OH-CPh:CH-C<°p^Q>C-CH:CPh-OH  crystallising  from  dilute 

acetone  in  small,  concentrically  grouped  needles,  which  melt  when 
rapidly  heated,  undergoing  isomeric  change,  and  then  again  solidify, 
finally  melting  at  279°.  A  small  quantity  of  this  isomeride  is  also 
produced  in  the  preparation  of  the  compound  from  a-bromodiphenacyl, 
and  crystallises  from  nitrobenzene  or  chloroform  in  small,  white 
prisms  melting  at  279°. 

Acetoxydiphenacyl  is  hydrolysed  by  heating  with  alcoholic  potassium 
hydroxide,  forming  the  ketodiol,  COPh'CH^HJ'CHICPh’OH,  a 
yellow  oil,  exhibiting  the  same  green  fluorescence  in  sulphuric  acid 
as  the  acetyl  compound.  Heating  with  acetic  anhydride  and  sodium 
acetate  converts  it  again  into  acetoxydiphenacyl.  C.  H.  D. 
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Quinonoid  Diketones.  William  (Echsner  de  Coninck  (Compt. 
rend.,  1903, 137,  263 — 264). — The  action  of  concentrated  sulphuric  acid 
on  several  diketo-compounds  has  been  studied.  Anthraquinone  is  fairly 
stable,  but  carbon  dioxide  and  sulphur  dioxide  are  evolved ;  alizarin  is 
somewhat  less  resistant  than  anthraquinone  ;  purpurin  is  less  resistant 
than  alizarin.  Phenanthraquinone  and  a-naphthaquinone  are  both 
very  resistant,  but  evolve  carbon  dioxide  and  sulphur  dioxide.  It 
is  concluded  that,  at  a  definite  temperature  under  the  action  of 
sulphuric  acid,  quinonoid  diketones  and  quin  one-phenols  suffer  fission 
between  the  carbonyl  and  phenyl  groups  ;  then  the  phenyl  groups  act 
by  their  CH  constituents  on  the  acid  and  reduce  it. 

From  the  relative  powers  of  resistance,  it  is  concluded  that  all  sub¬ 
stitution  in  an  aromatic  molecule  decreases  the  stability.  J.  McC. 


Synthesis  of  s-TribenzoylcycZotrimethylenes.  Carl  Paal  and 
Heinrich  Schulze  (Ber.,  1903,  36,  2425 — 2436). — When  sodium  acts 
on  an  ethereal  solution  of  w-iodoacetophenone,  a  mixture  of  cis-  and 
iraws-tribenzoylcycZotrimethylenes  is  formed,  the  former  preponderating. 
cis-1  :  2  :  3-Tribenzoylcj(i\otrimethylene  crystallises  from  alcohol,  chloro¬ 
form,  or  ethyl  acetate  in  silky  needles  melting  at  215°,  sparingly 
soluble  in  ether,  trans-1  :  2  :  3-Tribenzoylcyc\otrimethylene  is  more 
readily  soluble  in  ether,  insoluble  in  chloroform,  and  crystallises  from 
ethyl  acetate  in  small,  white  needles  melting  at  292°.  Both  forms  are 
unattacked  by  bromine  or  potassium  permanganate.  A  conversion  of 
the  cis-  into  the  trans-iorm  by  boiling  with  quinoline  could  not  be 
effected.  Boiling  with  hydrazine  hydrate  converts  both  forms  into 
4  :  5-benzoylmethyleneA  :  5 -dihydro-3  :  Q-diphenylpyri dazine, 

•CPhIN 

•CPhlN’ 


0HBz<ch 


crystallising  from  alcohol  or  ethyl  acetate  in  golden-yellow  needles 
which  melt  at  235°  and  are  not  attacked  by  oxidising  agents. 
Hydriodic  acid  converts  cis-  and  tfraws-tribenzoylcycfotrimethylenes  into 


n  K  7.  7  7  0  ,  7,  „  ^  .CPhICH 

2  :  o-dip/ienyl-o-phenacylfurjuran ,  0<Q  -  1 


,  which  crystallises 


CPh:C-CH3Bz 

from  alcohol  in  long,  white,  glistening  needles  melting  at  118°,  and 
reacting  with  hydrazine  hydrate  to  form  a  ketazine, 

C4OHPh2-CH2-CPh:N*N:CPh-CH2-C4OHPh2, 
which  crystallises  from  glacial  acetic  acid  in  small,  yellow  needles 
melting  at  219 — 220°.  When  diphenylphenacylfurfuran  is  more 
strongly  heated  with  hydriodic  acid  or  warmed  with  phosphorus 
oxychloride,  it  loses  water  to  form  2  : 5-diphenyl-a-nap>hthafurfuran , 
(CfiH5)2C12H60,  which  crystallises  from  alcohol  in  slender,  white 
needles  melting  at  120 — 121°,  and  dissolving  in  glacial  acetic  acid, 
ethyl  acetate,  chloroform  or  benzene  to  solutions  having  an  intensely 
blue  fluorescence.  C.  H.  D. 


Syntheses  in  the  Camphor  Group  with  Magnesium  Powder. 
Signs  M.  Malmgren  {Ber.,  1903,  36,  2608 — 2642.  Compare  this  vol., 
i,  103). — When  a-monobromocamphor  dissolved  in  xylene  is  heated 
with  magnesium  powder,  it  yields  camphor  and  a  compound,  C20H28O2, 
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melting  at  192 — 193°,  identical  with  Oddo’s  dicamphendione.  In 
toluene  solution,  small  quantities  of  dicamphor  melting  at  163 — 164° 
are  also  obtained.  In  ethereal  solution,  two  reactions  take  place,  the 
one  giving  rise  to  the  formation  of  magnesium  bromoeamphor,  which 
remains  in  solution,  whilst  the  other  forms  magnesium  camphor  and 
magnesium  bromide,  which  separate  from  the  ether. 

The  solution  and  precipitate  obtained  in  this  manner  are  exceedingly 
reactive.  Thus,  if  carbon  dioxide  is  passed  into  the  solution,  it  forms 
camphocarboxylic  acid  from  the  magnesium  bromoeamphor  along 
with  dicamphor  and  camphor  from  the  magnesium  camphor. 

Alkyl  haloids  all  bring  about  the  formation  of  dicamphor  pinacone, 


QJ£  njT 

C(OH) w*“ck  *s  easily  soluble  in  most  organic 

solvents  and  crystallises  in  flat,  prismatic  needles  melting  at  151°. 
With  acetaldehyde,  the  magnesium  camphor  reacts  very  violently,  a 


secondary  alcohol , 


C8HU<^  boiling  at  223 — 226°,  being 


formed  in  small  quantities  together  with  acetylcamphor  boiling  at  127° 
under  11  mm.  pressure. 

With  benzaldehyde,  a  nearly  theoretical  yield  of  benzoylcamphor  is 
formed. 


Camphorylmethylpropylcarbinol,  CgH14<^ 


CH-CMelVOH 

CO 


,  prepared  by 


condensation  with  methyl  propyl  ketone,  loses  water  very  easily, 

_  .CICMePr  ... 

torming  an  unsaturated  compound,  C8Hu<^q  ,  boiling  at 

253 — 260°  under  756  mm.  or  at  158 — 163°  under  10  mm.  pressure. 

With  ethyl  acetate,  dicamphorylmethylcarbinol,  CMe(C10H15O)2*OH, 
melting  at  148 — 149°  is  formed  along  with  acetylcamphor;  this  is  a 
fairly  strong  acid,  it  develops  a  very  marked  coloration  with  iron 
chloride,  and  gives  crystalline  barium  and  copper  salts.  The  monoxime 
crystallises  in  long,  thin,  colourless  needles  melting  at  164°. 
Dicamphorylethylcarbinol  melts  at  158 — 160°. 

Propionylcamphor  boils  at  138 '5°  under  1 1  mm.  pressure  and  develops 
an  intense  red  coloration  with  iron  chloride. 

Butyrylcamphor  boils  at  146°  under  12  mm.  pressure. 
Phenyldicamphorylcarbinol,  obtained  by  condensation  with  benzoyl- 
chloride,  crystallises  from  alcohol  in  plates  or  from  light  petroleum  in 
tetrahedra  and  melts  at  155 — 156°.  E.  F.  A. 


Action  of  Bromine  on  Pinene  in  Presence  of  Water.  Paul 
Genvresse  and  P.  Faivre  ( Compt .  rend.,  1903,  137,  130 — 131). — The 
products  of  the  action  of  bromine  on  pinene  in  presence  of  water 
were  distilled  in  a  current  of  steam.  At  first,  some  unchanged  pinene 
passes  over,  then  a  heavy  oil,  from  which  cymene  was  isolated  and  a 
white,  crystalline  solid.  The  solid  was  proved  to  be  pinene  dibromide, 
O10Hi6Br2,  which  melts  at  167 — 168°.  J.  McC. 

Fenchyl  Derivatives.  Iwan  L.  Kondakoff  and  Julius  Schindel- 
meiser  ( J .  pr.  Chem.,  1903,  [ii],  68,  105 — 119.  Compare  Abstr.,  1900, 
i,  604  ;  1902,  i,  478). — Secondary  fenchyl  chloride  is  now  found  to  melt 
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at  75°;  it  boils  at  81 — 82°  under  11  mm.  and  at  83 — 84°  under  16 
mm.  pressure,  has  [a]D  +  17°88'  and  +  15°39'  for  p  1 1*79  and  p  25*91 
per  cent,  respectively,  and,  when  acted  on  by  concentrated  alcoholic 
potassium  hydroxide  at  180°,  yields  fenchene,  fenchyl  alcohol,  and 
traces  of  fenchyl  ethyl  ether  (?) ;  the  fenchene  boils  at  159 — 161° 
and  has  [a]D  -  9°65' ;  the  fenchyl  alcohol  boils  at  197 — 201°  and 
has  [a]D  -  10°15'.  The  dichloride,  obtained  by  the  action  of  concen¬ 
trated  hydrochloric  acid  on  fenchyl  chloride,  when  free  from  the 
monochloride,  crystallises  in  needles  and  leaflets,  melts  at  49 — 51°, 
and  is  optically  inactive.  The  dibromide  crystallises  in  two  forms 
which  melt  at  49°  and  52*5°  respectively. 

When  acted  on  by  alcoholic  potassium  hydroxide  at  125°,  the 
dichloride  yields  a  hydrocarbon  which  boils  at  181 — 184°,  is  optically 
inactive,  has  a  sp.  gr.  0*8524  at  21°/ 4°,  and  nD  T47713,  has  an  odour 
resembling  sylvestrene,  gives  the  carvestrene  reaction  with  acetic 
anhydride  and  sulphuric  acid  (Baeyer,  Abstr.,  1895,  i,  153),  and  is 
not  stable  when  exposed  to  air.  With  concentrated  hydrobromic 
acid,  it  yields  a  dibromide,  C10HlsBr2,  which  melts  at  61 — 64°,  at 
59 — 60°  after  recrystallisation  from  light  petroleum,  is  decomposed 
by  alcohol,  reacts  with  bromine,  and  is  optically  inactive  in  chloroform 
solution. 

An  attempt  to  prepare  carvestrene  by  Baeyer’s  method  from  carone 
resulted  in  the  formation  of  a  mixture  of  hydrocarbons,  which,  with 
hydrobromic  acid,  yielded  a  mixture  of  bromides  boiling  at  85 — 138° 
under  11  mm.  pressure.  The  action  of  alcoholic  potassium  hydroxide 
at  150°  on  the  bromides  led  to  the  formation  of  a  hydrocarbon  which 
boils  at  169 — 176°,  is  optically  inactive,  and  yields  a  bromide  boiling 
at  90 — 101°  under  12  mm.  pressure.  The  hydrocarbon  corresponding 
with  the  less  volatile  part  of  the  bromide  mixture  is  decomposed  by  the 
alcoholic  potassium  hydroxide.  Carvestrene,  which  has  been  con¬ 
sidered  stable,  is  decomposed  by  alkalis  or  acids,  and  has  not  yet  been 
obtained  in  a  state  of  purity. 

Borneol  and  isoborneol  yield  a  crystalline  dibromide  which  boils  at 
139 — 142°  under  12  mm.  pressure  and  is  optically  inactive.  The 
action  of  alcoholic  potassium  hydroxide  on  this  di bromide  leads  to 
the  formation  of  a  hydrocarbon  which  boils  at  173 — 175°,  has  a 
sp.  gr.  0*843  at  20°  and  nD  1*47586  ;  the  hydrocarbon  obtained  from 
another  specimen  boils  at  174 — 179°,  has  a  sp.  gr.  0*844  at  20°  and  nD 
1*47588  ;  both  hydrocarbons  are  optically  inactive.  G.  Y. 

Resin  from  a  Passion  Flower.  Henri  Jumelle  ( Compt .  rend,, 
1903,  137,  206 — 208). — The  bark  of  Ophiocaulon  Firingalavense  is 
covered  with  a  green,  wax-like  substance,  which  proves,  however, 
to  be  really  a  resin  and  not  a  wax.  In  chloroform,  it  dissolves  to  the 
extent  of  92  per  cent.,  in  carbon  disulphide,  ether,  and  benzene,  83  per 
cent.,  in  cold  alcohol  and  toluene,  81  per  cent.,  and  in  acetone  78  per 
cent.  In  all  cases,  the  solution  leaves  on  evaporation  an  amorphous 
deposit  resembling  that  obtained  from  the  resin  of  Gardenia  by  the 
same  treatment.  In  hob  water,  it  begins  to  soften  at  65°,  and  between 
85°  and  90°  it  is  quite  pasty.  The  fresh  resin  has  a  sp.  gr.  0*980,  but 
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after  fusion  it  has  sp.  gr.  1'014  to  1'020.  The  portion  soluble  in 
chloroform  absorbs  34'7  per  cent,  of  iodine.  J.  McC. 

Glucoside  Formation  from  Bioses.  Richard  Foerg  ( Monatsh. , 
1903,  24,  357 — 363). — By  the  action  of  alcoholic  hydrogen  chloride  on 
bioses,  hydrolysis  occurred  and  glucosides  of  the  monoseswere  formed, 
whilst  no  acetals  could  be  detected.  By  interaction  of  maltose, 
methyl  alcohol,  and  dry  hydrogen  chloride  under  varying  conditions, 
a-methylglucoside  was  produced.  The  same  glucoside  was  also  iso¬ 
lated  from  lactose  and  from  sucrose  respectively.  A.  McK. 

A  New  Colouring  Matter  from  Ox-bile.  Wilhelm  Franz 
Loebisch  and  Max  Fischler  (Monatsh.,  1903,  24,  335 —350).— The 
product,  obtained  from  ox-bile  by  extraction  with  alcohol,  -was  dis¬ 
solved  in  water,  acidified  with  sulphuric  acid,  and  extracted  with  ether. 
The  ethereal  solution  was  dried  with  calcium  chloride  and  the  ether 
expelled.  The  residue  was  then  extracted,  first  with  light  petroleum 
and  then  with  alcohol  ;  the  colouring  matter,  bilipurpurin,  remained 
undissolved  and  formed  dark  violet,  metallic  scales  on  jbeing  crystal¬ 
lised  from  chloroform.  Its  solutions  exhibit  dichroism.  The  colouring 
matter  does  not  melt  or  decompose  at  330° ;  ir  is  stable  in  air,  and, 
when  heated,  decomposes,  evolving  an  odour  like  that  [of  pyridine.  Its 
analysis  accorded  with  the  composition,  032H3405N4,  and  the  substance 
is  considered  to  be  the  anhydride  of  bilirubin,  C32H3fi°6N4-  Crystallo¬ 
graphic  and  spectroscopic  determinations  are  quoted.  Bilipurpurin 
dissolves  in  concentrated  sulphuric  acid  to  form  a  brilliant  green  solu¬ 
tion,  which  gradually  changes  to  bluish-green.  Other  colour  reactions 
with  acids  and  with  alkalis  are  described.  It  was  not  found 
possible  to  convert  bilirubin  into  bilipurpurin.  Bilipurpurin  is  formed 
in  the  alcoholic  extract  from  ox-bile  even  without  addition  of  acid  ;  its 
formation  in  the  alcoholic  extract  requires,  at  the  ordinary  temperature, 
from  4  to  8  days,  in  the  course  of  which,  spectroscopic  examination 
shows  certain  absorption  bands,  which  indicate  the  formation  of  inter¬ 
mediate  colouring  matters.  A.  McK. 

Brazilin  and  Hsematoxylin.  Josef  Herzig  and  Jacques  Pollak 
( Ber .,  1903,  36,  2319 — 2322.  Compare  this  vol.,  i,  270). — By  the 
action  of  potassium  hydroxide  on  dinitrotetrametbylhEematoxylone, 
6-nitrohomoveratrole  and  4:5:4':  5-tetramethoxyl-2  : 2'-dinitro- 
di benzyl  were  isolated.  From  that  portion  of  the  product  which 
was  soluble  in  alkali,  the  authors  have  isolated  Perkin  and  Yates’ 
2-carboxy-5  :  6-dimethoxyphenoxyacetic  acid,  CuH1207  (Trans.,  1902, 
81,  235).  The  dinitro-  and  mononitro-compounds  studied  are  soluble 
in  dilute  alkalis,  the  colour  of  the  solutions  being  a  reddish-violet, 
which  disappears  on  dilution. 

From  hydroxylamine  hydrochloride  and  /3-trimethylbrazilone,  a  sub¬ 
stance  having  the  composition  of  an  oxime  has  already  been  described 
(loc.  cit.).  Similarly,  when  hydroxylamine  hydrochloride  acts  on  nitro- 
trimethylbrazilone,  an  oxime  is  obtained  which  crystallises  from 
alcohol  in  yellow  needles  melting  at  159 — 162°.  On  treatment  with 
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alcoholic  hydrogen  chloride,  it  yields  the  original  nitro-compound, 
which  crystallises  from  glacial  acetic  acid  in  yellow  needles  and  melts 


at  222—225°. 


A.  McK. 


New  Syntheses  effected  by  means  of  Molecules  containing 
a  Methylene  Group  Associated  with  One  or  Two  Nega¬ 
tive  Radicles.  Action  of  Rpichlorohydrin  on  the  Sodium 
Derivatives  of  Acetonedicarboxylic  Esters.  III.  Albin  Haller 
and  F.  March  ( Compt .  rend.,  1903,  137,  11 — 15.  Compare  this  vol., 
i,  318). — By  the  action  of  epichlorohydrin  on  the  methyl  or  ethyl 
ester  of  acetonedicarboxylic  acid,  a  chloroketolactonic  ester  of  the 

formula  C02R-CH2-C0-CH<^g>CH-CII2Cl  is  formed.  An 

alcoholic  solution  of  the  ethyl  compound  is  saturated  with  hydrogen 
chloride,  and  after  keeping  for  48  hours  the  hydrogen  chloride  is 
removed  under  reduced  pressure  and  the  residue  treated  with  water 
and  extracted  with  ether.  The  ethereal  solution  yields  an  oil  which  has 
the  formula  C12H1705C1,  and  boils  at  198 — 199°  under  17  mm.  pressure. 
It  gives  no  precipitate  with  cupric  acetate,  and  does  not  form  a  semi- 
carbazide  :  the  ketonic  function  has,  therefore,  disappeared,  and  the 
complex  *C0‘CH2*C02Bhas  been  changed.  When  boiled  with  an  aqueous 
solution  of  potassium  carbonate,  it  gives  crystals  the  composition  of  which 
is  represented  by  the  formula  C0H13O3C1.  This  melts  at  57 — 58°,  boils 
at  141 — 143°  under  17  mm.  pressure,  is  very  soluble  in  ether  or  in 
alcohol,  and  has  an  odour  resembling  that  of  bydrofurfuran  deriva¬ 
tives.  It  is  identical  with  the  ester  obtained  from  8-chloro-a-acetyl-y- 
valerolactone,  and  is  therefore  ethyl  2-chloromethyl-5-methyl-2  \3-dihydro- 
furfuran-i-carhoxylate.  The  first  action  is  to  produce  an  ester  by  open¬ 
ing  the  lactone-ring ;  C02Et-CH2*C0-0H(C02Et)-CH2-CH(0H)*CH2Cl 
is  formed,  and  in  the  tautomeric  enolic  form  loses  a  molecule  of  water 

and  «iTOS  C02Et  •  6x(CH^*  COgEt )>° '  Thesecond  impound  is  formed 
from  this  by  the  addition  of  a  molecule  of  water  and  elimination  of  a 
molecule  of  carbon  dioxide  and  one  of  alcohol : 


012Hl,05Cl  +  H20  =  C02  +  Et0H  +  0<™'CH2C1).^Et 

The  acid  obtained  from  this  dihydrofurfuran  ester  melts  at  108 — 109° 
If  the  original  keto-lactone  is  boiled  with  a  dilute  aqueous  solution 
of  potassium  carbonate,  carbon  dioxide  is  evolved,  and  a  substance 
having  the  formula  COMe*CH2,CH2*CH(OH)’CH2*OH  is  formed;  this 
is  identical  with  the  compound  described  by  Traube  and  Lehmann 
(Abstr.,  1901,  i,  501). 

By  the  action  of  benzenediazonium  chloride  at  0°  on  the  sodium 
derivative  of  the  keto-lactone,  crystals  of  the  compound 

CuHn02N2Cl 

are  formed  which  melt  at  183 — 184°.  The  same  compound  is  obtained 
by  the  action  of  benzenediazonium  chloride  on  8-chloro-a-benzoyl-y- 
valerolactone,  and  its  constitution  is,  therefore, 


NHPh-NIC*  CH9  -CH-CHnCl. 

i  A  i  A 

oo — o 
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If  p-toluenediazonium  chloride  is  used,  the  compound 
CeH4Me*NH*]Sr:C-  CH2-CH*CH2C1 
co — o 

is  produced,  which  crystallises  in  colourless  needles  from  hot  alcohol 
and  melts  at  210°.  J.  McC. 


Quinonoid  Benzopyranol  Derivatives  from  3 : 5-Dimethoxy- 
benzoylacetophenone.  I.  Caul  Bulow  and  Gustav  Riess  ( Ber .,  1903, 
36,  2292 — 2303). — The  authors  have  previously  shown  (this  vol.,  i, 
101)  that  3  :  5-dimethoxybenzoylaeetophenone  readily  condenses  with 
hydroxylamine  and  substituted  hydrazines  to  form  isooxazoles  and 
pyrazoles,  and,  in  so  doing,  behaves  partly  as  a  ketonic  and  partly  as 
an  enolic  compound,  from  which  it  was  concluded  that  in  the  mole¬ 
cule  of  benzoylacetone  the  enolic  group  is  adjacent  to  the  phenyl  and 
the  kotonic  group  to  the  methyl  (compare  Bulow  and  Grotowsky, 
Abstr.,  1902,  i,  484  ;  Bulow  and  Wagner,  this  vol.,  i,  647).  When 
rosorcinol  is  condensed  with  3 : 5-dimethoxybenzoylacetophenone  by 
heating  in  presence  of  glacial  acetic  acid,  the  enolic  group  in  the 
molecule  of  the  latter  is  next  to  the  phenyl,  since  the  product  is 
7-oxy-2-phenyl-i-(3'  :  5')-dimethoxyphenyl-l  :  4- benzopyranol .  The  alter¬ 
native  formulation  of  3  :  5-dimethoxybenzoylacetophenone,  where  the 
ketonic  group  is  next  to  the  phenyl,  is  held  to  be  untenable,  since 
benzoresorcinol  could  not  be  isolated  from  the  product  of  the  condens¬ 
ation.  The  hydrochloride,  C23H1804,HC1,1£H20,  crystallises  from 
alcohol  containing  hydrogen  chloride  in  golden  leaflets.  The  free 
base,  OI09OH4Ph*06H3(OMe)2,  forms  minute,  red  needles,  which  soften 
at  75°  and  melt  at  110°.  It  is  not  dissolved  in  dilute  sodium  hydroxide 
solution  in  the  cold  and  probably  has  the  quinonoid  structure.  The 
picrate  decomposes  at  220°  and  melts  completely  at  240 — 245°.  The 
platinichloride  forms  orange-yellow  needles.  ^\7-Anhydro-7-oxy-2- 
phenylA-(3' :  5’ )-dimethoxy phenyl- 1  :  4- benzopyranol  sulphate  crystallises 
with  1^H20  and,  when  dehydrated,  melts  at  220 — 230°.  When 
7-oxy-2-phenyl-4-(3' :  5')-dimethoxyphenyl-l  :  4-benzopyranol  hydro¬ 
chloride  is  reduced  by  zinc  dust,  it  forms  7 -hydroxy -2-phenyl- 4 •(  3' :  5')- 


Q _ 0  JJ  .QH 

dimethoxyphenyl- 1  :  4 -dihydropyran,  CITPh<CH  H  (OMe)  5 

which  softens  at  65°  and  melts  completely  at  110°.  Its  acetyl  deriva¬ 
tive  softens  at  85°  and  melts  at  120 — 125°.  From  the  benzopyranol, 
an  oxime  was  prepared  which  softens  at  50°  and  melts  at  60 — 65°. 
By  the  action  of  potassium  hydroxide  on  the  benzopyranol  hydro¬ 
chloride,  acetophenone,  3  : 5-dimethoxyacetophenone,  resorcinol,  and 
3  :  5-dimethoxy benzoic  acid  are  formed. 

When  sodium  hydrogen  sulphite  is  added  to  an  alcoholic  solution 
of  a  salt  of  the  benzopyranol,  the  latter  is  decolorised,  and  when 
dilute  acid  is  then  added,  the  benzopyranol  is  precipitated.  This 
indicates  that  the  benzopyranol  has  the  quinonoid  structure. 


A.  McK. 


Spacial  Retardation.  Zdenko  H.  Skraup  ( Monatsh .,  1903,  24, 
311 — 334). — The  paper  is  largely  theoretical  and  deals  with  the  in¬ 
fluence  of  spacial  retardation  in  the  different  varieties  of  cinchonine, 
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in  the  molecules  of  which  the  groups,  hydroxyl  and  vinyl,  mutually 
retard  one  another. 

Whilst  cinchonine  and  a^ocinchonine  give  reactions  characteristic  of 
hydroxylic  substances,  a-  and  /3-isocinchonines,  on  the  other  hand,  do 
not.  Just  as  cinchonine  can  be  readily  transformed  into  the  isomeric 
cinchonicine,  the  three  isocinchonines  can  also  be  transformed  into 
compounds  similar  to  cinchonicine.  Cinchonicine  and  the  transforma¬ 
tion  product  of  ai/ocinchonine  contain  the  ke to-grouping  and  react  with 
phenyl  hydrazine,  in  contradistinction  to  the  transformation  products 
of  a-  and  /3-isocinchonines,  which  do  not  behave  like  ketonic  substances. 
Hydrogen  iodide  gives  one  and  the  same  additive  product  with  all  four 
bases,  but  the  rate  of  formation  of  this  product  is  much  more  rapid 
with  cinchonine  than  with  the  others.  Cinchonine  readily  unites  with 
bromine,  which  attaches  itself  to  carbon ;  a/focinchonine  and  a-  and 
/3-fsocinchonines,  on  the  other  hand,  form  perbromides,  where  the 
bromine  is  attached  to  nitrogen.  Cinchonine  and  et^ocinchonine  are 
oxidised  by  potassium  permanganate  with  approximately  the  same  ease, 
whilst  a-  and  /3-isocinchonines  are  attacked  with  some  difficulty. 

Eight  stereoisomerides  of  cinchonine  are  theoretically  possible  (com¬ 
pare  Skraup,  this  vol.,  ii,  67).  The  evidence  for  the  constitution  of  the 
isobases  is  described. 

Experiments  on  the  acetylation  of  cinchonine  and  a/Zocinchonine 
showed  that  the  bases  are  acetylated  at  approximately  equal  rates. 

a-isoCinchonine,  by  aid  of  its  hydrogen  sulphate,  was  converted  into 
the  isomeric  a-iso-^-cinchonicine,  the  oxalate  of  which  crystallises  with 
3.*H20.  The  free  base  is  precipitated  from  its  hydrochloride  by  the 
addition  of  ammonia  as  an  oil,  which  crystallises  after  a  long  time. 
The  /3-iso -^-cinchonicine  was  not  obtained  crystalline.  The  hydro¬ 
chloride  of  the  a-base  was  dissolved  in  absolute  ethyl  alcohol  and 
mixed  with  an  equivalent  amount  of  alcoholic  sodium  ethoxide.  The 
solution,  so  prepared,  had  [a]D  +  4-9°,  where  p  —  0’625  and  d  20°/4°  = 
0-7996,  whilst  a  similar  solution  of  the  /3-base  was  practically  inactive. 

A.  McK. 

Alkaloids  of  Dicentra  Formosa.  Geokg  Heyl  {Arch.  Pharm., 
1903,  241,  313 — 320). — The  roots  were  digested  with  80  per  cent, 
alcohol  containing  some  acetic  acid  and  the  extract  freed  from  alcohol, 
mixed  with  excess  of  ammonia,  and  extracted  with  ether.  After 
evaporating  off  the  ether,  protopine  separated  (the  yield  being  3  per 
cent.),  and  when  purified  by  crystallising  its  hydrochloride,  it  melted 
at  201 — 202°.  The  remaining  alkaloids  were  separated  by  fractional 
crystallisation  of  the  mixed  hydrobromides  from  dilute  alcohol.  Two 
were  obtained  in  small  quantity  ;  that  from  the  less  soluble  hydro¬ 
bromide  melted  at  168'5 — 169°,  the  other  at  142’5°;  they  have  some 
resemblance  to  homochelidonine  and  chelidonine  respectively,  but  ap¬ 
pear  to  be  different  from  these.  Along  with  the  first,  a  small  quantity 
of  a  greenish-yellow  substance  crystallises  ;  this  softens  and  decom¬ 
poses  from  186°  onwards,  and  gives  a  blue  fluorescence  in  alco¬ 
holic  solution  ;  it  is  perhaps  identical  with  the  colouring  matter  isolated 
by  Schlotterbeck  and  Watkins  from  Stylophorum  diphyllum  (Abstr., 
1902,  ii,  101  ;  i,  231).  O.  F.  B. 
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Action  of  High.  Temperatures  on  Alkaloids  when  these  are 
Fused  with  Carbamide.  I.  Narcotine  and  Hydrastine.  Heinrich 
Beckurts  and  Gustav  Frerichs  (Arch.  Pharm .,  1903,  241,  259 — 270). 
— Narcotine  was  heated  over  a  bare  flame  with  2 — 3  times  its  weight 
of  carbamide ;  as  much  as  50  grams  of  the  alkaloid  may  be  taken  in 
one  operation.  The  temperature  rose  to  about  220°  j  much  ammonia 
was  evolved,  and  there  was  a  smell  of  organic  bases.  The  appearance 
of  boiling  was  maintained  for  several  minutes,  the  liquid  allowed  to 
cool  somewhat,  poured  into  cold  water,  and  the  solution  extracted  with 
ether.  The  product  was  meconin ;  no  cotarnine  could  be  detected. 
If  a  decidedly  shorter  or  longer  heating  is  given,  the  product  is  not 
wholly  soluble  in  water  ;  the  insoluble  part  consists  largely  of  un¬ 
changed  narcotine  with  gnoscopine  ;  these  were  separated  by  means  of 
the  insolubility  of  the  latter  in  alcohol. 

With  hydrastine,  the  result  was  similar,  meconin  being  formed. 

Other  alkaloids  behave  differently ;  for  instance,  narceine  yields 
narceineimide,  and  papaverine  is  unchanged.  The  investigation  is 
being  continued. 

It  is  noteworthy  that  meconin,  when  examined  for  nitrogen  by  the 
Dumas  method,  yield  much  inflammable  gas ;  in  one  experiment, 
0-3  gram  gave  15  c.c.  Its  chloro-  and  bromo-derivatives  behave 
similarly.  0.  F.  B. 


Sparteine.  General  Characters :  Action  of  some  Reducing 
Agents.  Charles  Moureu  and  Amand  Yaleur  ( Compl .  rend.,  1903, 
137,  194 — 196). — Sparteine,  obtained  from  the  sulphate  by  adding 
alkali  and  extracting  with  ether,  is  a  colourless,  viscid  liquid  which 
boils  at  188°  (corr.)  under  18‘5  mm.  pressure,  and  at  325°  (corr.)  in  a 
current  of  dry  hydrogen  under  754  mm.  pressure.  It  has  a  sp.  gr. 
1-034  at  0°  and  1-0196  at  20°;  [a]D  =  —16-42°  in  alcoholic  solution  ; 
nD  =1-5293  at  19°.  At  22°,  100  c.c.  of  water  dissolve  0-304  gram, 
and  it  is  easily  soluble  in  the  common  organic  solvents.  It  is  readily 
volatile  with  steam.  Analysis  and  cryoscopic  determinations  show 
that  it  has  the  formula  C15H26N2. 

It  is  a  strong  base  and  can  be  exactly  estimated  by  titration  with 
alkali ;  towards  litmus  and  phenolphthalein,  it  behaves  as  a  monacidic 
base,  and  towards  methyl-orange  as  a  diacidic  base.  Its  jdatinichlorule 
has  the  formula  C1F>H„fiN9,H9PtClfi,2H90  ;  its  picrate, 
C15H26N2,2C6H307N3, 

melts  at  208°.  These  facts  indicate  that  the  two  nitrogen  atoms 
of  sparteine  are  basic,  and  consequently  that  it  is  a  diamine.  From 
the  investigations  of  Mills  and  of  Bamberger  it  is  certain  that  at 
least  one  of  the  aminic  functions  is  tertiary,  and  since  it  does  not  give 
a  nitroso-derivative  or  a  benzoyl  derivative,  it  must  be  assumed  to  be 
a  ditertiary  diamine.  On  treatment  with  hydriodic  acid,  it  does  not 
give  methyl  iodide,  and  therefore  contains  no  methyl  group  attached 
to  nitrogen.  When  subjected  to  the  action  of  reducing  agents  (tin 
and  hydrochloric  acid,  sodium  and  alcohol,  sodium  and  amyl  alcohol), 
it  does  not  give  any  reduction  products.  It  is  not  affected  by  perman¬ 
ganate.  The  latter  observations  show  that  it  does  not  contain  a  double 
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linking,  and  it  seems  highly  probable  that  it  contains  two,  or  even 
three,  closed  chains.  J.  McC. 

Ammonium  Compounds.  XIV.  Action  of  Alkalis  on 
Oxydihydro-toases.  Herman  Decker  [and,  in  part,  Oscar  Eliasberg 
and  Waolaw  Wislo^ki]  ( Ber .,  1903,  36,  2568 — 2572.  Compare  this 
vol.,  i,  516). — The  volatile  hydro-base  obtained  by  the  action  of  alkalis 
on  methyl  quinolinium  salts  is  1-methyltetrahydroquinoline  (kairoline). 
It  appears  that  of  every  3  molecules  of  the  carbinol  base,  two  become 
oxidised  to  the  alkylquinolone  and  one  reduced  to  the  alkyltetrahydro- 
quinoline. 

The  tetrahydro-base  is  most  readily  purified  by  the  aid  of  the 
picrate,  which  melts  at  144*5°  and  not  at  122 — 125°  as  stated  by 
Laden  burg  (Abstr.,  1895,  i,  480). 

Kairoline  methiodide  crystallises  in  large  plates  melting  and  decom¬ 
posing  at  173°,  and  with  picric  acid  yields  1  : 1  -dimethylquinoliniuin 
picrate  melting  at  124°.  A  table  is  given  of  the  solubility  of  quinoline, 
1-methylquinolinium,  kairoline,  and  1  : 1-dimethylquinolinium  picrates 
in  water,  alcohol,  and  benzene. 

Quinoline  ethiodide,  when  decomposed  with  alkalis,  yields  quinoline 
and  ebhyltetrahydroquinoline,  the  picrate  of  which  melts  at  117 — 118°. 

J.  J.  3. 

2 : 4-Substituted-7-hydroxyquinolin.es.  Carl  Bulow  and 
Gotthold  Issler  (Ber.,  1903,  36,  2447 — 2459). — In  condensation 
reactions,  m-aminophenol  acts  sometimes  as  a  phenol  and  sometimes 
as  an  amino-compound.  It  is  now  found  that  m-aminophenol  con¬ 
denses  with  1  : 3-diketones  to  form  7-hydroxyquinoline  derivatives; 
the  amino-group  is  accordingly  in  this  case  more  reactive  than  the 
hydroxyl,  since,  if  the  reverse  were  the  case,  the  condensation  products 
would  be  benzopyranol  derivatives. 

Anilides  are  formed  as  intermediate  products,  for  example, 
OH-C6H4-KH2  +  0:CMe*CH9’C0Ph  = 

H20  +  OH-C0H4K:CMe-CH2-COPh ; 
the  ketonic  group  adjacent  to  the  methyl  group  reacts  with  the  amino- 
group  of  the  aminophenol.  The  anilides  part  with  water  to  form 
hydroxyquinoline  compounds  and,  in  consequence,  the  1  :  3-diketones 
behave  in  the  keto-enolic  form,  benzoylacetone,  for  instance,  acting 
according  to  the  structure  OH'CPhICH’COMe.  Further,  when  the 
phenyl  group  is  in  the  para-position  to  the  quinoline  nitrogen  atom, 
the  enolic  hydroxyl  must  be  adjacent  to  the  phenyl  group. 

Benzoylacetone  m-hydroxyanilide,  OH*CGH4*K!CMe*CH".CPh*OH, 
prepared  by  dissolving  m-aminophenol  in  glacial  acetic  acid  and  then 
adding  benzoylacetone,  melts  at  160°.  When  boiled  with  water,  it  is 
resolved  into  its  components.  Its  semicarbazone  forms  colourless 
needles  melting  at  124°.  When  benzoylacetone  m-hydroxyanilide  is 
carefully  added  to  concentrated  sulphuric  acid,  it  forms  1-hydroxy- 
4:-phenyl-2-methylquinoline  sulphate,  from  which  the  free  base  is  isolated 
by  the  addition  of  sodium  acetate.  The  base  forms  yellow  needles 
melting  at  262°,  and,  in  accordance  with  its  phenolic  character,  dis¬ 
solves  readily  in  dilute  sodium  hydroxide  solution.  Its  chloride 
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becomes  brightly  yellow  at  120°  and  decomposes  at  280°;  the 
dichromate  forms  red  needles  which  begin  to  decompose  at  175°;  the 
platinichloride  melts  at  218 — 220°,  the  picrate  at  208°.  The  acid 
oxalate  contains  1H20  and  decomposes  at  175°.  The  e^osey-derivative, 
obtained  by  alkylating  the  base  with  ethyl  bromide,  forms  quadratic 
needles  melting  at  91°.  The  benzoate  melts  at  144°. 

k-Phenyl-2-methylquinoline,  a;yello wish-green  fluorescent  oil,  boiling  at 
200 — 203°  under  20  mm.  pressure,  was  prepared  by  heating  7-hydroxy - 
4-phenyl-2-methylquinoline  with  zinc  dust;  its  methiodide  melts  at  205°. 
When  oxidised  by  potassium  permanganate,  the  hydroxy-base  is  con¬ 
verted  into  4:-phenyl-2-?nethylpyridine-5  :  6 -dicarboxylic  acid.  This  accords 
with  the  regularities  observed  by  v.  Miller  with  the  oxidation  of  quinoline 
derivatives  (Abstr.,  1890, 1324  ;  1891,  1094),  the  methyl  group  remain¬ 
ing  intact.  The  copper  salt  was  first  isolated,  and  the  acid  prepared  from 
it  begins  to  evolve  gas  at  100°,  and  is  totally  decomposed  at  150°. 
When  heated,  it  is  converted  into  4-phenyl-2-methylpyrridine,  a  colour¬ 
less  oil  which  boils  at  280°.  The  picrate  melts  at  203°.  A.  McK. 

Nitroquinolones  and  Nitrocarbostyrils.  Herman  Decker  and 
A.  Stavrolopoulos  (J.  pr.  Chew..,  1903,  [ii],  68,  100 — 103.  Compare 
Abstr.,  1901,  i,  654  ;  1902,  i,  494). — 8-Nitro-l-methyl-2-quinolone, 
formed  by  oxidation  of  8-nitroquinoline  methiodide  (Abstr.,  1903,  i, 
278)  with  potassium  ferricyanide,  melts  at  133 — 134°,  and  not  at 
124 — 125°  as  formerly  stated  (Abstr.,  1901,  i,  654). 

2-Chloro-8-nitroquinoline,  obtained  by  the  action  of  phosphorus 
pentachloride  on  nitromethylquinolone,  forms  clusters  of  sickle-shaped 
crystals,  melts  at  152°,  and  is  easily  soluble  in  benzene  or  chloroform. 
When  boiled  with  hydrochloric  acid,  it  yields  the  hydrochloride  of 
8-n  itr  ocarbosty  ril. 

8-Nitro-l-ethyl-2-quinolone,  obtained  by  the  action  of  ethyl  iodide 
on  the  sodium  derivative  of  nitrocarbostyril  formed  from  chloronitro- 
quinoline,  melts  at  87°  (m.  p.  92°,  Abstr.,  1901,  i,  654). 

The  action  of  phosphorus  bromide  on  8-nitromethylquinolone  leads 
to  the  formation  of  a  2  :  8 -tribromoquinoline,  which  crystallises  in  large 
plates  and  melts  at  165°.  When  boiled  with  hydrochloric  acid,  it 
yields  8-dibromocarbosty?'il,  which  crystallises  in  needles  and  melts 
at  188°. 

%-Dinitro-\-methyl-2-quinolone ,  formed  from  8-nitro-l-methyl-2- 
quinolone,  separates  from  alcohol  in  small,  yellow  crystals  and  melts  at 
208°.  Further  nitration  leads  to  the  formation  of  8 : 6-trinitro-l-methyl- 
2-quinolone,  which  is  identical  with  the  trinitro-compound  obtained  by 
nitration  of  6-nitro-l-methyl-2-quinolone.  G.  Y. 

Thioacridone  and  Selenoacridone.  Albert  Edinger  and  J.  C. 
Ritsema  ( J .  pr.  Chem.,  1903,  [ii],  68,  72—99.  Compare  Abstr.,  1901, 
i,  753  ;  1902,  i,  181). — o-Ethylthiolacridol,  C^HgN'SEt,  prepared  by 
treating  thiolacridol  and  ethyl  iodide  with  sodium  ethoxide  in  alcoholic 
solution  or  by  heating  thioacridol  with  ethyl  bromide  at  90 — 100°, 
crystallises  in  yellow  needles  and  melts  at  65° ;  the  picrate  forms 
yellow  needles  and  melts  at  182 — 183°;  the  platinichloride.  forms 
brown  needles. 
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5-o -Mtrobenzylthiolacridol,  C13H8N*S*C7H6*N02,  prepared  by  the 
action  of  sodium  ethoxide  and  o-nitrobenzyl  chloride  on  thiolacridol  in 
alcoholic  solution,  crystallises  in  light  yellow  leaflets  and  melts  at 
129 — 130° ;  the  picrate  forms  yellow  pyramids  and  melts  at  190 — 191° ; 
the  platinichloride  crystallises  in  small,  yellow  needles. 

5-p -Nitrobenzylthiolacridol  forms  short,  yellow  crystals  and  melts  at 
152°  ;  the  picrate  is  a  yellow,  crystalline  substance  and  melts  at  204°  ; 
the  platinichloride  is  a  brown  powder. 

5 -Picrylthiolacridol,  C13H8N*S*06H2(N02)3,  crystallises  in  long,  red 
needles  and  melts  at  233°. 

5-o-p -Dinitrobenzylthiolacridol,  C13H8N‘S*C7II5(N02)2,  prepared  by 
the  action  of  sodium  hydroxide  on  thiolacridol  and  o-p-dinitrobenzyl 
chloride  in  alcoholic  solution,  crystallises  in  whitish-yellow  needles, 
melts  at  290°,  and  is  decomposed  by  warming  with  concentrated  acids 
with  formation  of  dinitrophenylmercaptan  ;  the  picrate  forms  yellow 
needles  and  melts  and  decomposes  at  226° ;  the  platinichloride  is  a 
yellow  powder. 

Acridyl  sulphide  (acridyl  thiolacridol),  C^HgN'S'CjgHgN,  prepared  by 
the  action  of  5-chloroacridine  on  thiolacridol  in  alcoholic  solution  or 
along  with  chloroacridine  by  the  action  of  limited  amounts  of  phos¬ 
phorus  pentachloride  on  thiolacridol,  crystallises  in  long,  yellow 
needles,  melts  at  267°,  is  soluble  in  chloroform,  benzene,  or  xylene, 
but  not  in  alcohol,  ether,  or  acetone,  is  soluble  in  acids  and  repre¬ 
cipitated  on  addition  of  alkalis,  forms  a  picrate  and  a  platinichloride , 
and  is  hydrolysed  by  alcoholic  hydrochloric  acid  to  acridone  and  thiol¬ 
acridol. 

Selenoacridone,  prepared  by  the  action  of  sodium  hydrogen  selenide 
or  sodium  selenide  on  5-chloro-  or  bromo-acridine,  crystallises  in 
blackish-brown  needles,  melts  at  238°,  dissolves  in  alcohol  or  acetone 
to  a  reddish-violet,  in  alcoholic  sodium  hydroxide  to  a  red  solution,  is 
soluble  in  chloroform  or  benzene,  less  so  in  light  petroleum,  and  is  in¬ 
soluble  in  dilute  acids.  When  boiled  with  alcohol,  acetone,  or  alkalis, 
it  is  decomposed  with  formation  of  selenium  and  acridone. 

b-Benzylselenolacridol,  prepared  by  the  action  of  sodium  ethoxide 
and  benzyl  chloride  on  selenolacridol  in  alcoholic  solution,  crystallises 
in  yellowish-white  needles,  melts  at  110°,  is  soluble  in  the  ordinary 
organic  solvents,  and  is  hydrolysed  by  boiling  concentrated  alcoholic 
hydrochloric  acid  with  formation  of  acridone  and  benzyldiselenide. 
The  picrate ,  C20H15lSr,Se,C6H2(NO2)3,OH,  crystallises  in  yellow  needles 
and  melts  at  179° ;  the  platinichloride  forms  a  brown  precipitate. 

5 -Methylselenolacridol,  prepared  by  the  action  of  methyl  iodide  and 
sodium  ethoxide  on  selenolacridol  in  alcoholic  solution  or  by  heating 
methyl  iodide  with  selenolacridol  under  pressure,  crystallises  in 
whitish-yellow  needles,  melts  at  108°,  is  soluble  in  organic  solvents, 
and  is  decomposed  by  acids  with  formation  of  acridone.  The  picrate 
crystallises  in  yellow  needles  and  melts  at  176°;  the  platinichloride 
forms  a  red  precipitate. 

5 -Picrylselenolacridol,  prepared  by  the  action  of  sodium  hydroxide 
and  picryl  chloride  on  selenolacridol  in  alcoholic  solution,  crystallises 
in  red  needles,  decomposes  at  198°,  is  soluble  in  xylene,  benzene, 
chloroform,  or  glacial  acetic  acid,  but  almost  insoluble  in  acetone,. 
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alcohol,  ether,  or  light  petroleum,  and  is  decomposed  by  acids.  The 
picrate  crystallises  in  yellow  octahedra  and  melts  at  166°;  a  platini- 
chloride  is  not  formed.  5-o-p -Dinitrobenzylselenolacridol  crystallises 
in  yellow  prisms,  melts  at  273°,  and  is  decomposed  by  concentrated 
acids.  The  picrate  crystallises  in  yellow  needles  and  melts  at  218°; 
the  platinichloride  forms  a  brown  powder.  0.  Y. 

Some  Reactions  of  the  Di-  and  Tri-phenylmethane  Groups. 
Eduard  Yon gerichten  and  Carl  Bock  ( Zeit .  Farb.  Text.  Chem 1903, 
2,  249 — 250). — The  rosanilines,  prepared  from  o-toluidine  and  diamino- 
diphenylmethane  on  the  one  hand,  and  aniline  and  diaminophenyl- 
tolylmethane  on  the  other,  are  not  identical.  The  authors  find  that 
diaminodiphenylmethane,  when  heated  with  excess  of  o-toluidine  and 
o-toluidine  hydrochloride,  yields  diaminophenyltolylmethane,  but  the 
phenyl  group  could  not  further  be  replaced  by  the  tolyl  to  form  di- 
aminoditolylmethane.  With  triphenylmethane  derivatives,  however, 
complete  interchange  of  phenyl  and  tolyl  groups  could  be  effected, 
triaminotritolylmethane  giving,  with  a  mixture  of  aniline  and  aniline 
hydrochloride,  triaminotriphenylmethane,  from  which  triaminotritolyl¬ 
methane  could  be  regenerated  by  the  action  of  o-toluidine  and  its 
hydrochloride. 

Diaminodiphenylmethane  and  diaminoditolylmethane,  can,  by 
oxidation  of  their  acetyl  derivatives,  be  converted  into  the  correspond¬ 
ing  ketones,  which  give  diaminobenzohydrols  on  reduction  with  sodium 
amalgam  (Wichelhaus,  Abstr.,  1889,  781).  Those  diaminobenzohydrols 
like  tetramethyldiaminodipheuylcarbinol,  when  dissolved  in  acetic 
acid  and  then  heated,  become  intensely  coloured.  When  diaminodi- 
phenylcarbinol  is  heated  with  an  aqueous  solution  of  aniline  hydro¬ 
chloride,  the  change  represented  by  the  equation  (CGH4NH2)2CHOH + 
PhNH2  =  (NH2C6H4)3CH  +  H20  takes  place.  In  a  similar  manner, 
triaminotritolylmethane  is  formed  from  diaminoditolylcarbinol  and 
o-toluidine  hydrochloride.  There  is  no  change  when  diaminodiphenyl¬ 
methane  is  heated  with  a  mixture  of  m-toluidine  and  m-toluidine 
hydrochloride.  A.  McK. 

Formation  of  Heterocyclic  Compounds  from  Hydrazine 
Derivatives.  Robert  Stoll6  (J.  pr.  Chem.,  1903,  [ii],  68,  130 — 147). 
— A  review  of  the  reactions  by  which  heterocyclic  compounds  have 
been  obtained  from  the  acylhydrazides  and  their  derivatives.  G.  Y. 

Synthesis  of  4-Hydroxy-2-phenylquinazoline.  Bronislas 
Pawlewski  ( Ber .,  1903,  36,  2384 — 2385). — Pheno-/?-phenylhydroxy- 
metadiazine  [4-hydroxy-2-phenylquinazoline]  (compare  Bischler  and 
Lang,  Abstr.,  1895,  i,  250)  may  be  directly  synthesised  by  heating 
tbiobenzamide  with  anthranilic  acid  at  160 — 162°  : 

C«H*<Co!k  +  WCSNH*  =  0«H4<N==6ph  +  H*S  +  H*°- 

The  properties  of  the  product  are  identical  with  those  of  Bischler  and 
Lang’s  compound.  C.  H.  D. 
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Pyridazine  Derivatives.  III.  Ethyl  Dimethylpyridazine- 
carboxylate.  Oarl  Paal  and  Carl  Koch  (Ber.,  1903,  36, 
2538 — 2539). — Ethyl  dimethylpyridazinecarboxylate ,  C12H1604N2,  pre¬ 
pared  by  oxidising  the  dihydro-compound  with  nitrous  acid,  crystal¬ 
lises  from  light  petroleum  in  long,  white,  feathery  needles,  melts  at 
22°,  boils  with  slight  decomposition  at  200°  under  22  mm.  pressure, 
and  under  atmospheric  pressure  with  considerable  decomposition  at 
275° ;  it  was  previously  prepared  in  an  impure  state  by  oxidation  with 
nitric  acid  (Paal  and  Ubber,  this  vol.,  i,  290).  T.  M.  L. 

Products  from  the  Hydrolysis  of  Diazo-ethers.  Hans  Euler 
(Ber.,  1903,  36,  2503 — 2508). — Diazo-ethers  are  considered  by  Bamber¬ 
ger  (Abstr.,  1895,  i,  215)  to  be  “normal”  ethers  on  account  of  the 
rapidity  with  which  they  couple  up  and  on  account  of  their  hydrolysis 
to  normal  diazoxides.  Hantzsch,  on  the  other  hand  (this  vol.,  i,  210), 
considers  them  to  be  cmta'diazo-compounds,  since  he  finds  that  diazo- 
ethers  are  hydrolysed  to  anti-  and  not  to  syn-diazoxides.  The  author 
has  studied  the  behaviour  of  the  products  from  the  hydrolysis  of 
diazo-ethers  towards  a-  and  /3-naphthols,  and  his  results  are  in  accord¬ 
ance  with  Bamberger’s  contention. 

Prom  comparative  experiments  as  to  the  ease  with  which  a-  and 
/8-naphthols  respectively  couple  with  potassium  p-bromobenzeneiso- 
diazoxide,  it  is  concluded  that  a-naphthol  is  as  suitable  as  /J-naphthol 
for  the  characterisation  of  normal  and  tsodiazoxides,  although  the  view 
has  been  advanced  that  a-naphthol  could  not  be  used  to  distinguish 
between  the  syn-  and  the  anfi-isomerides.  Whilst  potassium  benzeneiso- 
diazoxide,  in  the  presence  of  hydrolytic  agents  and  a-  or  /2-naphthol, 
shows,  after  several  hours,  no  trace  of  coloration  or  precipitation,  the 
products  of  hydrolysis  of  diazobenzenemethyl  ether  couple  up  very 
quickly  with  a-  or  /3-naphthol.  When  0‘2  or  \'2N  sodium  hydroxide 
solution  is  used,  the  action  is  practically  instantaneous,  whilst  with 
30  per  cent,  alkali,  the  action  takes  place  after  about  two  minutes. 
Hence  the  products  of  hydrolysis  undoubtedly  behave  like  syn - 
(normal)-diazo-compounds.  When  p-bromodiazobenzenemethyl  ether 
is  employed,  the  products  of  hydrolysis  again  behave  towards  a-  and 
/3-naphthols  like  normal  diazoxides.  A.  McK. 

Formazyl  Dyes.  Friedrich  Fighter  and  J.  Frohlich  (Zeit. 
Farb.  Text.  Ghem.,  1903,  2,  251 — 253). — The  formation  of  dyes  from 
formazyl  derivatives  has  been  proved  by  Wislicenus  (Abstr.,  1893,  i, 
156)  and  by  Fichter  and  Schiess  (Abstr.,  1900,  i,  366),  who  prepared 
the  three  isomeric  formazylbenzenesulphonic  acids. 

By  the  action  of  diazobenzene  on  a  mixture  of  a-naphthol  and 
benzylidinephenylhydrazone  in  alkaline  solution,  a  mixture  of 
formazylbenzene  and  benzeneazo-a-naphthol  is  formed  with  the 
former  in  excess.  No  formazyl  formation  was  noted  when  /J-naphthol 
was  used. 

By  the  action  of  diazobenzene  on  salicylaldehydephenylhydrazone, 
no  azo-compound  was  formed ;  the  o -hydroxyformazylbtnzem, 
OH-C6H4-C(N.*NPh):N-NHPh, 

formed  instead,  separates  from  alcohol  as  a  black,  crystalline  powder 
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melting  at  164 — 165°  and  dissolving  in  alkalis  to  a  brown  solution. 
It  was  further  identified  by  its  giving,  when  heated  with  glacial  acetic 
acid  and  concentrated  sulphuric  acid,  o-hydroxyphenyl-a-benzotriazine, 
which  crystallises  from  alcohol  in  yellow  needles  melting  at  167°. 

Salicylaldehydephenylhydrazone  combines  with  diazobenzene-p- 
sulphonic  acid  in  alkaline  solution  to  form  potassium  o -hydroxy- 
formazylbenzene-p-sulphonate,  0H*CaH4,C(NIN*C6H4*S03K)!N,NHPh, 
which  crystallises  from  a  mixture  of  alcohol  and  chloroform  in  dark, 
glistening  needles  and  dissolves  in  alkali  to  a  yellow  solution,  which 
turns  red  on  the  addition  of  acid. 

Piperonalphenylhydrazone  in  alkaline  solution  combines  with  diazo¬ 
benzene  to  form  methylene-  3  : 4-dioxy for  mazy  Ibenzene, 
CH202:CflH3-C(N:NPh):N-NHPh, 

which  crystallises  from  alcohol  in  dark  red  needles  melting  at  156°. 
Like  o-hydroxyformazyl  benzene,  it  suffers  the  triazine  decomposition, 
giving  methylene- 3  :  k-dioxyphenyl-a-benzofriazine ,  which  crystallises 
from  alcohol  in  yellow  needles  melting  at  154°.  Piperonalphenyl¬ 
hydrazone  combines,  in  alkaline  solution,  with  diazobenzene-jo-sulphonic 
acid  to  give  potassium  methylene-3 :  k-dioxyformazylbenzene-p- 
sulphonate ,  which  crystallises  from  aqueous  alcohol  in  dark  red  leaflets 
and  forms  a  red  solution  with  water. 

By  the  action  of  nitroformaldehydehydrazone  on  potassium  diazo- 
benzene-p-sulphonate,  potassium  nitroformazyl-p-sulphonate  was  ob¬ 
tained  ;  this  crystallises  from  alcohol  in  red  leaflets  melting  and 
decomposing  at  213°.  Its  aqueous  solution  is  reddish-yellow.  Sodium 
phenyl  a-naphthylformazylbenzene-p-sulphonate  separates  from  alcohol  as 
a  dark  powder. 

FhenyLfi-naphthytformazylbenzene  crystallises  from  benzene  in  dark 
green  needles  melting  at  172°. 

(i-Naphthylphenylformazylbenzene  separates  from  alcohol  in  dark  red 
crystals  melting  at  150°. 

p-Ghlorobenzylidenephenylhydrazone  and  diazobenzene  gave  chloro- 
formazylbenzene ,  C6H4Cl*C(NINPh)IN,NHPh,  which  crystallises  from 
alcohol  in  red  needles  melting  at  190°, 

Potassium  p-chloroformazylbenzene-p-svdphonate  forms  red  needles. 
Potassium  phenyl-a-naphthyl-p-chloroformazylbenzene-p-sulphonate , 
C6H4Cl-C(N:N-C10H6-SO3k):N-NHPh, 
dissolves  in  alcohol  to  form  a  violet  solution,  from  which  dark  red 
leaflets  separate.  A.  McK. 

Preparation  of  Carbamide  by  the  Oxidation  of  Albumin 
with  Permanganate.  Adolf  Jolles  (Zeit.  physiol.  Chem .,  1903,38, 
396 — 398.  Compare  Abstr.,  1901,  i,  583). — The  author  refers  Abder- 
halden  (this  vol.,  i,  588)  to  Lanzer’s  results  (this  vol.,  ii,  584),  which 
confirm  his  own  earlier  work.  J.  J.  S. 

Tryptic  Fermentation  of  Gelatin.  Th.  Richard  KrUger  (Zeit. 
physiol.  Chem.,  1903,38, 320 — 322). — Trypsin-glutinpeptone-/?,  obtained 
by  Siegfried’s  method,  has  the  composition  Cls)H30O9N6.  Molecular 
weight  determinations  point  to  the  doubled  formula,  and  the  compound 
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would  then  be  a  dibasic  acid.  It  has  [a]D~100-8°  at  20°,  and  it 
usually  contains  minute  traces  of  sulphur.  Other  peptones  are  formed 
at  the  same  time  by  the  action  of  trypsin  on  gelatin.  J.  J.  S. 

Sodium  Phenyl.  Action  of  Sodium  on  Ketones.  Salomon 
Farby  Agree  ( Arner .  Chem.  J.,  1903,  29,  588 — 609). — From  his 
experiments  with  sodium  phenylaeetylene,  Nef  (Abstr.,  1900,  i,  20) 
had  assumed  that  sodium  phenyl  is  formed  as  an  intermediate  product 
by  the  action  of  sodium  on  bromobenzene. 

Sodium  phenyl,  PhNa,  formed  when  mercury  diphenyl  is  dissolved 
in  dry  benzene  or  light  petroleum  and  then  acted  on  with  sodium 
wire,  is  a  light  brown  powder,  very  readily  decomposable  by  moisture, 
and  catches  fire  when  exposed  to  the  air.  When  ethyl  bromide  is 
gradually  added  to  it  in  presence  of  light  petroleum  and  the  resulting 
product  fractionated,  ethylbenzene  is  formed  as  the  main  fraction, 
small  amounts  of  benzene  and  ethylene  being  also  present.  Ethyl 
iodide  behaves  in  an  analogous  manner.  According  to  Nef’s  con¬ 
ceptions,  the  primary  action  in  the  latter  case,  for  example,  is  the 
dissociation  of  the  ethyl  iodide  into  hydrogen  iodide  and  alkylidene ; 
the  latter  then  acts  on  sodium  phenyl  to  form  the  compound 
CHMePhNa,  from  which  ethylbenzene  results  by  the  action  of 
hydrogen  iodide. 

By  the  action  of  isoamyl  iodide  on  sodium  phenyl,  benzene, 
isoamylene,  and  isoamyl  benzene  are  formed.  Benzyl  chloride  and 
sodium  phenyl  give  diphenylmethane  and  stilbene.  The  action  of 
sodium  phenyl  on  bromobenzene  is  very  vigorous,  diphenyl  being  the 
main  product. 

Triphenylcarbinol  in  nearly  quantitative  yield  is  formed  by  the 
action  of  sodium  phenyl  on  benzophenone.  When  benzoyl  chloride  is 
used,  triphenylcarbinol  is  also  produced,  benzophenone  being  first 
formed  and  then  acted  on  by  the  excess  of  sodium  phenyl  present. 
Sodium  phenyl  and  benzil  give  a  mixture  of  phenylbenzoin  and 
triphenylcarbinol,  which  are  also  formed  by  the  action  of  bromobenzene 
and  sodium  on  benzil.  Phenylbenzoin  crystallises  from  light  petroleum 
in  radiating  needles  which  melt  at  87°.  Dry  carbon  dioxide  acts 
vigorously  on  sodium  phenyl  to  form  sodium  benzoate.  Sodium 
phenyl  and  ethyl  chlorocarbonate  give  very  little  ethyl  benzoate, 
since  the  latter  acts  on  the  excess  of  sodium  phenyl  present  to  form 
benzophenone,  which  then  forms  triphenylcarbinol. 

Diphenyl-a-naphthylcarbinol  is  formed  by  interaction  of  benzophenone, 
a-bromonaphthalene,  and  sodium ;  when  crystallised  from  ether,  it 
melts  at  135°.  Diphenyl-p-tolyl  methane,  formed  from  benzophenone, 
^-bromotoluene,  and  sodium,  melts  at  74°. 

By  the  action  of  sodium  on  benzophenone,  a  mixture  of  benzopinacone 
(m.  p.  185 — 186°)  and  benzohydrol  results,  the  latter  being  produced 
either  by  the  action  of  water  on  the  disodium  compound  of  benzo¬ 
phenone  or  by  the  reduction  of  the  benzophenone  by  nascent  hydrogen. 
Benzilic  acid  is  formed  by  the  action  of  sodium  and  carbon  dioxide  on 
benzophenone.  A.  McK. 
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Propylene  Derivatives.  Louis  Henry  (Bull.  Acad.  roy.  Belg.y 
1903,  6,  397 — 431.  Compare  Abstr.,  1902,  i,  417,  and  this  vol.,  i,  2). 
—Propylene  a-chloro-/Lhydrin,CHpCH(OH)*CH2Cl,  boils  at  126— 127°, 
has  a  sp.  gr.  1*111  at  20°,  and  nD  1  *43924.  Potassium  acetate  con¬ 
verts  it  into  a-acetoxy-fi-hy  dr  oxy propane ,  CH3*CH(OH)*CH2,OAc, 
boiling  at  182 — 183°  and  having  the  sp.  gr.  1*055  at  20°  and 
nD  1*4197.  Hydrogen  chloride  converts  this  into  the  /3-chloro-a-aceto- 
hydrin,  CHg'CHCkCH^OAc,  boiling  at  152—153°  and  having  a 
sp.  gr.  1*098  at  20°;  it  is  hydrolysed  by  methyl  alcohol  to  form  pro¬ 
pylene  /?-chloro-a-hydrin,  CH3‘CHC1*CH2*0H,  boiling  at  133—134°  and 
having  a  sp.  gr.  1  103  at  20°  and  nD  1*43623. 

Nitric  acid  converts  propylene  a-chloro-/?-hydrin  into  chloroisonitroso- 
acetone,  CHpCO’CCKNOH,  which  forms  brilliant  crystals  melting  at 
110°  and  boiling  and  decomposing  at  180 — 185°  (compare  Glutz,  J.  pr. 
Ghem .,  1870,  [ii],  1,  142).  Acetic  and  chloroacetic  acids  are  formed  at 
the  same  time.  Chromic  acid  forms  ehloroacetone.  The  isomeric  /3-chloro- 
a-hydrin  is  oxidised  by  nitric  acid  to  chloropropionic  acid,  and  by 
chromic  acid  to  acetic  and  formic  acids. 

[In  the  original  paper,  the  name  “  propylene  a-chlorohydrin  ”  is  given 
to  the  compound  described  above  as  “propylene  a-chloro-/2-hydrin ;  ” 
this  substance  was  called  “propylene  /2-chlorohydrm  ’’  in  the  author’s 
former  papers,  and  conversely  the  name  “  /Lchlorohydrin  ”  is  in  the 
present  communication  applied  to  the  compound  formerly  called 
“  a-chlorohydrin.”]  C.  H.  D. 

Hydrolysis  of  Organic  Haloids  by  Insoluble  Oxides  in 
Presence  of  Water.  Frederic  Swarts  (Bull.  Acad.  roy.  Belg ., 
1903,  6,  441 — 454). — When  a  soluble  metallic  hydroxide  is  employed 
as  a  hydrolytic  agent,  the  reaction  is  checked  by  the  accumulation  of 
metallic  ions  in  the  solution.  If,  however,  the  metallic  salt  formed  is 
insoluble  or  very  slightly  ionised,  the  concentration  of  the  metallic 
ions  cannot  exceed  a  certain  limit.  The  facility  with  which  moist 
silver  oxide  converts  organic  halogen  compounds  into  alcohols  is  due 
to  the  insolubility  of  the  silver  haloids.  The  present  paper  contains  a 
comparison  of  the  hydrolytic  power  of  the  oxides  of  magnesium,  zinc, 
cadmium,  and  mercury  (the  last  of  which  forms  very  slightly  ionised 
salts)  towards  difluoroethyl  bromide,  CHF2*CH2Br  (this  vol.,  i,  222). 
The  bromide  was  heated  with  the  metallic  oxide  and  water  at  139 — 143°, 
and  the  quantity  of  bromide  formed  determined  by  analysis.  The 
extent  of  the  hydrolysis  increases  slowly  from  magnesium  to  cadmium, 
the  hydrolytic  power  of  mercuric  oxide  being  much  greater.  Yellow 
mercuric  oxide  is  more  active  than  red.  Finely  powdered  litharge  is 
almost  as  active  as  mercuric  oxide,  owing  to  the  insolubility  of  lead 
bromide  The  fluorine  atoms  are  not  attacked,  except  to  a  very  slight 
extent  when  magnesia  is  employed.  C.  H.  I>. 
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Action  of  Carbon  Monoxide  on  Sodium  Alkyloxides  alone 
and  in  the  Presence  of  Salts  of  Fatty  Acids.  Wallace  A.  Beatty 
(Amer.  Chem.  J.,  1903,  30,  224 — 244). — Geuther  and  Frohlich’s 
synthesis  of  salts  of  fatty  acids  by  the  action  of  carbon  monoxide  on 
sodium  alkyloxides  (Abstr.,  1880,  622)  is  supposed  by  Nef  (Abstr., 
1902,  i,  6)  to  proceed  in  two  stages,  (1)  sodium  formate  is  produced  by 
the  action  of  carbon  monoxide  on  the  sodium  hydroxide  formed  from 
the  dissociation  of  the  sodium  alkyloxide,  and  (2)  the  sodium  formate 
is  acted  on  by  the  alkylidene  molecules.  The  formation  of  alkylated 
fatty  acids  from  carbon  monoxide,  sodium  alkyloxide,  and  a  salt  of  a 
fatty  acid  is,  according  to  Nef,  an  alkylation  phenomenon.  In  view  of 
Nef’s  interpretations,  the  author  has  repeated  some  of  Geuther’s  work. 

When  carefully  purified  carbon  monoxide  was  passed  for  seven  hours 
daily,  during  two  weeks,  over  sodium  fsoamyloxide  heated  at  180 — 190°, 
isopropyh'soamylethyl  alcohol  (c-methyb/J-tsopropylhexyl  alcohol), 
y-hydroxyundecyleDic  lactone,  isopropylisoamylaceticacid  (S-methyl-a-iso- 
propylhexoic  acid),  amyl  alcohol,  and  much  formic  and  isovaleric  acids 
were  isolated. 

The  foregoing  decyl  alcohol  and  the  corresponding  acid  were  also 
obtained  on  heating  molecular  proportions  of  sodium  acetate  and  sodium 
isoamyloxide  for  56  hours  in  a  current  of  carbon  monoxide  at 
180 — 200° ;  isoamyl  alcohol,  isovaleric  acid,  and  y-hydroxyundecylenic 
lactone  were  also  isolated,  as  well  as  other  substances  which  were 
not  definitely  characterised.  The  formation  of  the  decyl  alcohol  and 
y-hydroxyundecylenic  lactone  is  interpreted  from  Nef’s  standpoint. 

y -Hydroxyundecylenic  lactone,  GhH20O2,  was  heated  with  concen¬ 
trated  sodium  hydroxide  solution  and  the  solution  then  oxidised 
by  potassium  permanganate  to  tr&ns-isopropylisobutylsuccinic  acid, 
CHMe2-CH*CH(C02H)-CHPr^C02H,  which  crystallises  from  water 
in  needles  and  melts  at  142°;  it  may  also  be  made  by  heating  y-hydr¬ 
oxyundecylenic  lactone  with  potash-lime  at  250°  until  the  evolution  of 
hydrogen  ceases, 

cis-isoPropylisobutylsuccinic  acid,  synthesised  from  sodium  isobutyl 
malonate  and  ethyl  a-bromoisovalerate  or  from  ethyl  a-bromoisobutyl- 
acetate  and  ethyl  sodiomalonate,  forms  crystalline  needles  or  plates 
and  melts  at  118 — 119°. 

By  the  action  of  aqueous  ammonia,  the  amino-acid, 

c9h18(co-nh2)-co2h, 

is  produced  ;  this  crystallises  in  fine,  silky  needles  melting  at  145 — 146°. 
The  anilino-acid  crystallises  from  alcohol  in  needles  and  melts  at 
149 — 150°,  whilst  the  toluidino-acid  melts  at  156  — 157°. 

The  interconversion  of  the  cis-  and  irans-isopropylisobutylsuccinic 
acids  was  not  effected.  Each  is  recovered  unaltered  after  being  heated 
with  concentrated  hydrochloric  acid  at  200 — 250°. 

When  carbon  monoxide  was  passed  over  sodium  ethoxide  and  sodium 
acetate  heated  at  180 — 200°  for  28  hours,  mesitylenie  acid  was  not 
identified  as  one  of  the  products.  Butyric  acid  was  detected  when 
sodium  ethoxide  and  sodium  acetate  were  heated  in  absence  of  carbon 
monoxide. 

Sodium  acetylide  is  one  of  the  products  formed  when  sodium  meth- 
oxide  is  heated  at  a  temperature  ranging  from  260°  to  400°.  A.  McK. 
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Pinacone  from  Methyl  isoPropyl  Ketone.  T.  Beaume  ( J .  Russ. 
Rhys.  Chem.  Roc.,  1903,  35,  197 — 204). — The  reduction  of  methyl 
-isopropyl  ketone  in  benzene  solution  by  means  of  sodium  in  the 
presence  of  water  yields,  in  addition  to  methyh'sopropylcarbinol,  (1) 
fiySe-tetramethylhexane-yS-diol,  C10H22O2,  solidifying  in  the  form 
of  plates  which  melt  at  22°  aDd  are  soluble  in  benzene,  alcohol,  or 
ether ;  it  is  insoluble  in  water  and  forms  no  hydrate  ;  it  has  a  sp.  gr. 
09455  at  22°/0°.  (2)  A  small  quantity  of  a  liquid  compound,  probably 
the  stereoisomeric  methyh'sopropyl pinacone,  which,  when  boiled  with 
20  per  cent,  sulphuric  acid  solution,  is  converted  almost  quantitatively 
into  a  liquid ,  C10H20O,  boiling  at  185 — 193°  and  having  the  sp.  gr. 
0‘8659  at  0°/0°  •  this  compound,  which  is  soluble  in  alcohol,  is  probably 

,  ,  .  .  _^CMe*CHMe„ 

the  oxide  having  the  constitution  0\i  .  •  T.  H.  P. 

&  CMe-CHMe0 


History  of  the  Acetals  of  the  Polyhydric  Alcohols  corre¬ 
sponding  with  the  Sugars.  The  Conditions  of  Combination  of 
Mannitol  with  Paraldehyde.  Jean  Meunier  {Bull.  Soc.  chim.,  1903, 
[iii],  29,  735 — 742). — Largely  a  summary  of  the  history  of  the  facts 
relating  to  the  combination  of  aldehydes  with  polyhydric  alcohols. 
The  best  conditions  for  combining  paraldehyde  with  mannitol  are 
described,  as  well  as  the  effect  on  the  yield  of  varying  the  proportion 
of  the  reagents  and  the  time  of  interaction.  W.  A.  D. 

Difluoroacetic  Acid.  Frederic  Swarts  {Bull.  Acad.  roy.  Belg., 
1903,  6,  597 — 633). — Difluoroacetic  acid,  CHF2'C02H,  is  best  pre¬ 
pared  by  the  oxidation  of  difluoroethyl  alcohol,  CHF2*CH2'OH  (com¬ 
pare  Abstr.,  1902,  i,  129,  and  this  vol.,  i,  222),  with  chromic  acid,  the 
product  being  distilled  under  20  mm.  pressure  from  a  bath  of 
glycerol.  A  nearly  theoretical  yield  is  obtained.  After  purification 
by  fractional  crystallisation,  the  acid  boils  at  134 "2°  (corr.)  under 
766  mm.  pressure  and  melts  at  0  35°.  The  freezing  point  is  modified 
in  a  remarkable  manner  by  the  addition  of  water,  the  complete 
freezing  point  curve  of  mixtures  of  difluoroacetic  acid  and  water 
presenting  a  principal  maximum  at  -  16'8°  (15  8  per  cent,  water 
corresponding  with  the  hydrate  C2H902F2,H20),  and  two  secondary 
maxima  at  —  24‘6°  and  -  36-05°  {8-57  and  36’01  per  cent,  water  corre¬ 
sponding  with  the  hydrates  2C2H202F2,H20  and  02H202F2,3H20  respec¬ 
tively).  There  are  four  eutectic  points,  at  -  24’7°,  -24  6°,  -Sfi’S0,  and 
—  (8  03,  8'96,  34‘76,  and  36'18  per  cent,  of  water  respectively). 

The  curve  shows  no  angular  inflections,  being  rounded  at  the  maxima 
and  minima.  The  molecular  weight  in  dilute  aqueous  solution  is  less 
than  normal,  becomes  normal  at  30  per  cent,  acid,  varies  little 
between  36  and  50  per  cent.,  and  decreases  at  higher  concentrations, 
owing  to  the  formation  of  the  hydrate. 

Determinations  of  the  electrical  conductivity  of  aqueous  solutions 
show  that  difluoroacetic  acid  is  completely  dissociated  at  v100.  ;  k  is 
found  to  be  5'73. 

Difluoroacetic  acid  is  decomposed  by  passing  through  a  red  hot 
platinum  tube,  according  to  the  equation  C2H2G2F9  =  2CO  +  2HF.  In 
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a  glass  tube,  carbon  is  also  deposited,  and  silicon  tetrafluoride 
escapes. 

The  salts  are  prepared  by  dissolving  the  corresponding  oxides  or 
carbonates  in  the  dilute  acid,  and  dissolve  readily  in  water  or  alcohol. 
Sodium  dijluoroacetate  crystallises  in  large  prisms,  which  deliquesce  in 
moist  air.  The  calcium  salt  forms  large,  non-deliquescent  prisms,  the 
silver  salt  forms  small  needles,  very  soluble  in  water  and  soluble  in 
ether  or  boiling  benzene.  The  lead  and  mercury  salts  are  also 
described.  Difluoroacetic  acid  resists  the  action  of  boiling  water  and 
of  cold  alkali  hydroxides,  and  is  only  slowly  converted  into  glyoxylic 
acid  by  barium  hydroxide  at  100°.  A  study  of  the  velocity  of  this 
reaction  showed  it  to  be  bimolecular,  the  hydrolysis  taking  place  in 
two  stages,  02H202F2  +  -OH  =  C2H02F2(0H)  +  F  and  C2H02F(0H)  + 
•0H  =  C2H02(0H)2  +  F.  The  acid  is  not  reduced  in  the  cold  by 
sodium  amalgam.  Bromine  at  1 60°  forms  small  quantities  of  bromo- 
difluoroacetic  acid,  the  properties  of  which  will  be  studied  later. 
Ethyl  dijluoroacetate ,  CHF2*C02Et,  is  a  mobile  liquid  having  a  sp.  gr. 
IT 800  at  17°,  and  boils  at  99  2°  (corr.).  Ammonia  converts  it  into 
dijluoroacetamide,  CHF2‘CONH2,  crystallising  from  boiling  chloroform 
in  needles,  which  melt  at  50'2°  and  volatilise  at  the  ordinary  tempera¬ 
ture.  Difluoroacetyl  chloride  is  a  very  volatile  liquid,  fuming  in  the 
air  and  boiling  at  25°.  A  comparison  of  the  boiling  points  of  these 
compounds  with  those  of  the  other  halogen  derivatives  shows  that  the 
replacement  of  chlorine  or  bromine  by  fluorine  causes  a  regular  lower¬ 
ing  of  the  boiling  point.  C.  H.  D. 

Preparation  of  a-Methyladipic  Acid.  Eugene  Pbjewalsky  {J. 
Euss.  Phys.  Chem.  Soc.,  1903,  35,  223 — 226). — The  author  describes 
the  preparation  of  a-methyladipic  acid  by  Bouveault’s  method  {Bull. 
Soc.  chim.,  1899,  [iii],  21,  1019  ;  Abstr.,  1900,  i,  171)  under  conditions 
which  give  a  70  per  cent,  yield  ;  the  acid  is  to  be  further  investi¬ 
gated. 

Ethyl  l-methyl-2-ketocycfopentanecarboxylate,  obtained  as  an 
intermediate  product  in  the  above  method,  boils  at  113°  under  22  mm. 
pressure  3  the  boiling  point  given  by  Bouveault  being  108°. 

T.  H.  P. 

Synthesis  of  Acids  of  the  /3-Hydroxyhydrosorbic  and 
Sorbic  Series.  I.  W.  Jawobsky  [J.  Euss.  Phys.  Chem.  Soc.,  1903, 
35,  264 — 276). — In  Reiormatsky’s  synthesis  of  sorbic  acid  and  its 
homologues  by  the  interaction  of  crotonaldehyde  and  the  ethyl  ester 
of  a  monobromo-acid  of  the  acetic  acid  series,  a  new  class  of  com¬ 
pounds,  the  hydroxyhydrosorbic  acids,  are  formed  as  intermediate 
products. 

This  reaction  is  carried  out  as  follows  :  a  mixture  of  molecular  propor¬ 
tions  of  crotonaldehyde  and  the  bromo-ester  is  added  in  small  quantities 
to  zinc,  the  temperature  being  meanwhile  kept  below  10°.  After  about 
twenty  hours,  the  temperature  is  allowed  to  rise,  and  the  mass  is  left  in 
the  air  until  it  becomes  quite  viscid,  this  point  being  reached  on  the 
third  or  fourth  day.  It  is  then  dissolved  in  aqueous  ether,  and  dilute 
sulphuric  acid  added  to  bring  the  zinc  hydroxide  into  solution.  The 
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ethyl  ester  of  the  /?-hydroxyhydrosorbic  acid  remains  as  a  syrup  after 
expelling  the  ether.  The  reaction  is  represented  by  the  following 
equations  : 

CRR'Br-C02Et  +  CHMelCH-CHO  +  Zn  = 

CHMeICH(OZnBr)*CRR'*C02Et  \ 
the  organo-zinc  compound  on  treatment  with  water  yields  the  products 
CHMe:CH-OH(OH)-CRR'-C02Et  +  ZnBr-OH. 

Ethyl  (3  hydroxyhydrosorbate ,  CHMeICH'CH(0H)*CH2,C02Et,  pre¬ 
pared  from  crotonaldehyde,  ethyl  bromoacetate,  and  zinc,  is  obtained  as 
a  mobile  liquid  having  a  pleasant,  fruity  odour,  and  boiling  at  100° 
under  2  mm.  pressure;  it  is  soluble  in  ether,  alcohol,  or  benzene,  and 
has  the  normal  molecular  weight  in  freezing  benzene  and  boiling 
ether  ;  the  value  of  the  molecular  refraction  agrees  with  that  cal¬ 
culated  on  the  assumption  that  a  double  linking  is  present.  The  free 
acid,  Cf)H10O3,  is  obtained  as  a  very  viscid  oil  with  a  characteristic  tarry 
smell,  and  is  readily  soluble  in  ether  or  alcohol.  The  barium  salt  was 
prepared  and  analysed. 

Either  /3-hydroxyhydrosorbic  acid  or  its  ethyl  ester  can  be  con¬ 
verted  into  sorbic  acid  by  boiling  with  a  solution  of  barium  or  sodium 
hydroxide.  T.  H.  P 

Synthesis  of  Acids  of  the  /3-Hydroxyhydrosorbic  and 
Sorbic  Acid  Series.  II.  W.  Jaworsky  (J.  Russ.  Phys.  Chem.  Soc., 
1903,  35,  277 — 284.  Compare  preceding  abstract). — Ethyl  (3-hydroxy- 
a-methylhydrosorbate,  CHMe!CH,CH(OH),CHMe*C02Et,  obtained  by 
the  action  of  zinc  on  a  mixture  of  crotonaldehyde  and  ethyl  /3-bromo- 
propionate,  is  a  colourless,  volatile  liquid  having  a  pleasant  fruity 
odour,  and  boiling  at  110 — 112°  under  15  mm.  pressure.  The 
acid,  C7H1203,  is  obtained  as  an  oily  liquid  readily  soluble  in  alcohol 
or  ether.  The  potassium  and  barium  salts  were  prepared ;  they 
crystallise  with  1|  and  3|H20  respectively. 

When  heated  with  sodium  hydroxide  solution  in  a  sealed  tube  or 
when  boiled  with  dilute  sulphuric  acid  for  some  hours,  the  above 
hydroxy-acid  loses  water  and  yields  a-methylsorbic  acid, 
CHMe:CH-CH:CMe-C02H, 

which  crystallises  from  water  in  thin  needles  melting  at  90 — 92°  and 
dissolving  readily  in  alcohol,  ether,  or  benzene;  the  copper  and  silver 
salts  were  analysed,  and  the  platinum,  iron,  lead,  manganese,  zinc, 
barium,  and  sodium  salts  prepared. 

Ethyl  (3-hydroxy -a-ethylhydrosorbate, 

CHMel  CH  •  CH(OH)  •  CHEt- C02Et, 

prepared  by  the  interaction  of  zinc,  crotonaldehyde,  and  ethyl 
a-bromobutyrate,  boils  at  128 — 130°  under  15  mm.  pressure,  and  has 
an  odour  and  solubility  similar  to  those  of  its  lower  homologues.  The 
free  acid,  C8H1403,  is  a  viscid  liquid  with  a  tarry  odour,  and  dissolves 
readily  in  ether  or  alcohol ;  the  silver  salt  was  prepared  and  analysed. 
On  boiling  this  acid  with  dilute  sulphuric  acid,  it  is  converted  into 
a -ethylsorbic  acid,  CHMeICH'CHICEt*C02H,  which  separates  from 
alcohol  in  long,  white  needles  melting  at  75 — 77°,  and  very  soluble 
in  alcohol  or  ether;  the  silver  and  copper  salts  were  prepared  land 
analysed.  T.  H.  P. 
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Synthesis  of  Acids  of  the  /3-Hydroxysorbic  and  Sorbic 
Series.  III.  W.  Jaworsky  (J.  Russ.  Phys.  Chem.  Soc.,  1903, 
35,  285 — 292.  Compare  preceding  abstracts). — Ethyl  fi-hydroxy- 
aa-dimethylsorbate,  CHMe!0H*CH(0H),CMe2*C02Et,  piepared  by  the 
action  of  zinc  on  a  mixture  of  crotonaldehyde  and  ethyl  bromoiso- 
butyrate,  is  a  volatile  liquid  with  a  pleasant  fruity  smell  and  boiling 
at  118 — 120°  under  17  mm.  pressure  ;  it  dissolves  in  the  same  solvents 
as  its  lower  homologues.  The  acid,  C8H14Os,  has  the  same  odour 
and  general  properties  as  the  lower  homologues  ;  the  potassium,,  sodium, 
and  silver  salts  were  prepared  and  analysed,  the  alkali  derivatives 
crystallising  with  1  and  5  mols.  of  water  respectively. 

Attempts  to  remove  1  mol.  of  water  from  /?-hydroxy-aa-dimethyl- 
sorbic  acid  in  order  to  convert  it  into  the  corresponding  dimethylsorbic 
acid  have  not  been  successful.  T.  H.  P. 

Action  of  Heat  on  Organic  Acids.  William  CEchsner  de 
Coninck  (Bull.  Acad.  roy.  Bdg.,  1903,  633 — 635). — The  dehydrated 
acids  were  finely  powdered  and  mixed  with  pumice,  and  heated  in  a 
tube  above  their  melting  points.  Malonic,  succinic,  and  pyrotartaric 
acids  oxidise  to  carbon  dioxide  and  water  only  ;  in  the  oxidation  of 
mucic,  furnaric,  and  maleic  acids,  the  formation  of  carbon  monoxide 
was  also  observed.  C.  H.  D. 

Reduction  of  Complex  Esters.  Louis  Bouveault  and  Gustave 
Blanc  ( Compt .  rend.,  1903, 137,  328 — 329.  Compare  this  vol.,  i,  673). 
— The  e&ters  of  some  unsaturated  acids,  hydroxy-acids,  /3-ketonic  acids, 
and  dibasic  acids  have  been  reduced  in  alcoholic  solution  by  sodium. 
Ethyl  oleate  gave  oleyl  alcohol,  C18H360,  as  a  colourless  liquid  which 
boils  at  207°  under  13  mm.  pressure;  with  phenylcarbimide,  this 
alcohol  gave  a  phenylurethane  melting  at  38°. 

Ethyl  /3-hexylcrotonate  gave  the  saturated  alcohol  y -methylnonanol, 
CgH^’CHMe’CHg’CH^OH,  as  a  colourless  liquid  boiling  at  114 — 116° 
under  14  mm.  pressure. 

Ethyl  cinnamate  gave  phenylpropyl  alcohol. 

The  esters  of  the  hydroxy-acids  are  not  reduced  regularly.  Ethyl 
phenylglycollate  gave  only  a  trace  of  phenylglycol.  Ethyl  /3-hydroxy- 
/3-methyl-/?-hexylpropionate  and  ethyl  hydroxygeraniate  are  decomposed 
in  the  process,  and  gave  reduction  products  of  the  ketones  of  which 
they  are  derivatives. 

In  the  reduction  of  mono-  and  di-substituted  derivatives  of  ethyl 
acetoacetate,  decomposition  of  the  molecule  with  addition  of  a  molecule 
of  alcohol  always  takes  place:  Mc*CO,CRR'*C02Et  +  EtOH  = 
Me,C02Et  +  CHRR',C02Efc.  Each  of  the  esters  thus  formed  then 
undergoes  reduction  separately.  From  ethyl  isobutylacetoacetate  and 
ethyl  methylpropylacetoacetate,  isohexyl  alcohol  and  /3-methyl- 
butyl  alcohol  respectively  have  been  obtained. 

The  esters  of  dibasic  acids  are  converted  into  diprimary  glycols,  but 
it  is  difficult  to  separate  these  from  the  sodium  hydroxide  formed 
because  they  are  soluble  in  water  and  insoluble  in  ether.  Ethyl 
aa-dimethylsuccinate  gives  fi-dimethylbutane-ab-diol  as  a  colourless, 
viscid  liquid  boiling  at  123°  under  10  mm.  pressure.  Ethyl  aa-dimethyl- 


ORGANIC  CHEMISTRY. 


731 


glutarate  yields  fi-dimethylpentane-ae-diol,  boiling  at  134°  under 
10  mm.  pressure.  Ethyl  adipate  gives  a  small  quantity  of  hexane- 
a^-diol,  boiling  at  151°  under  12  mm.  pressure  and  melting  at  35°. 
Ethyl  /3-methyladipate  furnishes  -ymetkylhexane-a^-diol  as  a  viscid 
liquid  boiling  at  155°  under  12  mm.  pressure. 

The  methyl  esters  of  suberic  and  sebacic  acids  are  reduced  easily ; 
the  former  gives  octane- aO-diol,  which  distils  at  172°  under  20  mm. 
pressure,  and  when  crystallised  from  a  mixture  of  benzene  and  alcohol 
melts  at  63°;  the  latter  yields  decane-aK-diol,  which  boils  at  179° 
under  11  mm.  pressure,  and  crystallises  from  benzene  in  colourless 
crystals  melting  at  7i,5°.  J.  McC. 

Composition  of  Oleum  Stillingiae.  J.  Klimont  ( Monatsh.^ 
1903,  24,  408 — 412). — The  fat  obtained  on  pressing  the  warm  seeds 
of  Stillingia  sebifera  consists  of  a  dipalmito-olein  (glyceryl  dipalmito- 
oleate),  C3H5(C16H3102)2*C18H3302,  which  melts  at  29'2°  and  gives 
saponification  and  iodine  numbers  agreeing  with  those  calculated  from 
the  formula,  and  a  small  amount  of  a  less  fusible  glyceride 
(tripalmitin  ?).  G.  Y. 

Addition  of  Hydrogen  Fluoride  to  Oxalates  and  Ammonium 
Tartrate.  Rudolf  F.  Weinland  and  W.  Stille  {Annalen,  1903, 
328,  149 — 153). — On  mixing  solutions  of  potassium  oxalate  and 
fluoride  with  a  warm  40  per  cent,  solution  of  hydrogen  fluoride  and 
slowly  evaporating  over  phosphoric  oxide,  the  double  salt,  C204HK,HF, 
separates  in  large,  rhomboliedric  crystals,  which  are  unstable  even  in 
dry  air;  in  moist  air,  hydrogen  fluoride  is  replaced  by  water.  The 
double  salt  with  rubidium  hydrogen  oxalate,  C204HRb,HF,  is  similar 
to  the  potassium  salt,  as  is  also  the  ammonium  salt. 

When  ammonium  tartrate  and  ammonium  carbonate  are  dissolved 
in  40  per  cent,  hydrofluoric  acid  and  the  solution  concentrated  over 
phosphoric  oxide,  a  double  salt,  C406H(NH4),HF,  separates  in  lustrous, 
thick  plates. 

These  additive  compounds  are  sparingly  soluble  in  water. 

K.  J.  P.  O. 

Bismuth  Basic  Oxalates.  Francis  B.  Allan  {J.  Amer.  Chem.  Soc., 
1903,  25,  722—727.  Compare  Abstr.,  1901,  ii,  318  ;  1902,  ii,  401). 
— Normal  bismuth  oxalate,  containing  some  basic  oxalate,  was 
stirred  with  water  or  oxalic  acid  solution,  and  the  composition  of  the 
undissolved  solid  was  determined  by  analysis  of  the  liquid  phase.  At 
60°,  the  basic  salt  is  in  equilibrium  with  oxalic  acid  solution  up  to 
0-085Y,  and  at  75°  up  to  at  least  0T35Y.  The  salt  has  the  com¬ 
position  Bi203,20208,H20,  and,  in  contact  with  dilute  ammonia  and 
ammonium  oxalate  solution,  is  converted  into  another  basic  salt 
having  the  composition  3Bi203,2C203.  A.  McK. 

A  New  Double  Oxalate  of  Bismuth  and  Potassium.  Francis 
B.  Allan  and  J.  S.  DeLury  (J.  Amer.  Chem.  Soc.,  1903,  25,  728 — 729). 
— When  a  small  quantity  of  bismuth  oxalate  is  agitated  with  a 
saturated  aqueous  solution  of  potassium  oxalate,  the  solid  phase  con- 
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sists  almost  entirely  of  potassium  oxalate.  When  bismuth  oxalate  is 
boiled  with  a  20  per  cent,  solution  of  potassium  oxalate,  small,  white 
crystals  of  the  double  oxalate,  Bi3(C204)3,K2C204,9|H20,  are  deposited 
on  cooling.  A.  MoK. 

A  New  Double  Oxalate  of  Bismuth  and  Ammonium.  Francis 
B.  Allan  and  J.  A.  Phillips  (J.  Amer.  Chem.  Soc .,  1903,  25,  729 — 730). 
— When  a  4  per  cent,  solution  of  ammonium  oxalate  is  boiled  with 
bismuth  oxalate  for  half  an  hour  and  the  solution  filtered,  small, 
white  crystals  of  the  double  salt,  Bi2(C204)3,(NH4)2C204,8H20,  are 
deposited  on  cooling.  A.  McK. 

Esterification  of  Mineral  Aeids.  Antoine  Villiers  (Ann. 
Chim.  Phys.,  1903,  [vii],  29,  561 — 574.  Compare  this  vol.,  i,  598, 
599). — The  results  of  experiments  with  other  alcohols  confirm  the 
conclusions  arrived  at  from  the  esterification  of  hydrochloric  acid  by 
ethyl  alcohol.  The  velocity  of  esterification  decreases  with  increase 
of  molecular  weight  for  monohydric  alcohols.  Glycol  and  glycerol 
rapidly  attain  equilibrium  with  hydrochloric  acid,  even  at  the  ordinary 
temperature.  C.  H.  D. 

Esters  of  Sulphuric  Acid  and  of  Chlorosulphonic  Acid. 
Frank  W.  Bushong  (Amer.  Chem.  J.,  1903,  30,  212 — 224). — Ethyl 
chlorosulphonate,  prepared  by  the  action  of  phosphorus  pentachloride  on 
ethyl  sulphuric  acid  (Nef,  Abstr.,  1901,  i,  626),  is  identical  with  the 
product  obtained  from  ethyl  alcohol  and  sulphuryl  chloride  (Behrend, 
Abstr.,  1877,  ii,  287).  It  is  vigorously  acted  on  by  sodium  alkyl- 
oxides  in  ethereal  solution,  and  an  intermediate  additive  product  is 
probably  formed  ;  the  products  of  the  action  are  alkyl  ethyl  sulphate, 
alkyl  sodium  sulphate,  a  mixed  ether,  sodium  sulphate,  and  alcohol. 
Since  ethyl  chlorosulphonate  is  a  vigorous  alkylating  agent,  it  probably 
readily  dissociates  according  to  the  scheme  Cl*S02OEt  ^  >CHMe  ■+• 
C1S020H  (Nef,  loc.  cit.).  Experiments  on  the  action  of  ethyl  chloro¬ 
sulphonate  on  sodium  ethoxide,  fsoamyloxide,  isobutoxide,  and 
isopropoxide,  respectively,  are  described. 

When  sulphuryl  chloride  is  employed  in  place  of  ethyl  chloro¬ 
sulphonate,  analogous  results  are  obtained.  A  sulphite  is,  however, 
obtained  as  a  by-product,  and  it  is  assumed  that  its  formation  is  due 
to  the  action  of  the  dissociation  products  of  sulphuryl  chloride,  namely, 
sulphur  dioxide  and  chlorine,  on  the  alkyloxides. 

Ethylaniline  is  produced  by  the  interaction  of  aniline  and  ethyl 
chlorosulphonate.  A.  McK. 

Action  of  Acetyl  Chloride  on  Selenic  Acid.  Arthur  B. 
Lamb  (Amer.  Chem.  J.,  1903,  30,  209 — 212). — Selenium  trioxide 
was  not  obtained  by  the  action  of  phosphoric  oxide,  anhydrous 
perchloric  acid,  or  acetyl  chloride  on  selenic  acid.  When  acetyl 
chloride  is  added  to  selenic  acid  at  0°,  the  action  is  very  energetic,  and 
a  granular  precipitate  of  the  hygroscopic  selenium  tetrachloride 
separates ;  selenic  acid  is  completely  reduced  under  these  conditions. 

A.  McK. 
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Investigations  on  Phosphorous  Acid  and  some  of  its 
Derivatives.  A.  Sachs  and  N.  Levitsky.  Esterification  of  Phos¬ 
phorous  Acid.  A.  Sachs.  Diethyl  Phosphite.  N.  Levitsky 
(J.  Russ.  Phys.  Chem.  Soc.,  1903,  35,  211 — 218). — Experiments  on 
the  esterification  of  phosphorous  acid  by  methyl,  ethyl,  and  butyl 
alcohols  show  that  the  amount  of  ester  formed  soon  reaches  a  maxi¬ 
mum  varying  with  the  concentration  and  with  the  particular  alcohol 
employed  and  that,  after  this  has  taken  place,  the  quantity  of  free 
acid  present  begins  to  increase  again.  Assuming  that  esterification 
yields  the  di-ester  (see  Thorpe  and  Norton,  Trans.,  1890,  634),  the 
author  explains  the  above  anomalous  behaviour  as  due  to  the  forma¬ 
tion  of  an  ether  according  to  one  or  other  of  the  two  equations  : 

P(OEt)2OH  =  Et20  +  PO(OH);  P(OEt)2OH  +  2EtOH  =  2Et20  +  P(OH)3. 

The  author  has  prepared  diethyl  phosphite  by  the  action  of  phos¬ 
phorus  trichloride  on  ethyl  alcohol,  and  attributes  the  structure 
OH*P(OEt)2  to  this  compound  because  of  (1)  its  preparation  from  a 
derivative  in  which  phosphorus  is  trivalent,  (2)  its  OH  residue  as 
evidenced  by  the  energetic  action  of  bromine  according  to  the  equa¬ 
tion  :  OH,P(OEt)2  +  Br2  =  2EtBr  +  P02*0H,  (3)  the  equivalence  of 
the  two  ethoxy-groups,  and  (4)  the  ease  with  which  the  ester  undergoes 
oxidation.  T.  H.  P. 

Transformation  of  Aldehydes  and  Ketones  into  Alcohols 
by  Catalytic  Hydrogenation.  Paul  Sabatier  and  Jean  B. 
Senderens  ( Compt .  rend.,  1903,  137,  301 — 303.  Compare  this  vol., 
i,  393,  453,  454). — The  authors  find  that  nickel  reduced  at  as  low  a 
temperature  as  possible  is  most  efficacious  for  the  catalytic  reduction 
of  aldehydes  and  ketones  since  the  process  can  be  carried  out  at 
a  lower  temperature  than  when  another  catalyst  is  employed. 
Acetaldehyde  vapour  mixed  with  hydrogen,  when  passed  over  reduced 
nickel  at  140°,  gives  an  almost  quantitative  yield  of  ethyl  alcohol. 
With  formaldehyde,  the  optimum  temperature  is  90°.  Prop- 
aldehyde  is  regularly  transformed  into  propyl  alcohol  at  102 — 145°. 
isoButaldehyde  gives  isobutyl  alcohol  at  135 — 160°,  and  valer- 
aldehyde  gives  amyl  alcohol  (b.  p.  131 ’5°)  at  135 — 165°.  Acetone 
gives  isopropyl  alcohol  at  115 — 125°,  methyl  ethyl  ketone  gives 
y8-butanol  at  130°,  diethyl  ketone  gives  y-pentanol  at  130 — 140°, 
methyl  propyl  ketone  and  ethyl  isopropyl  ketone  at  130 — 150°  give 
/Lpentanol  and  /Lmethyl-y-pentanol  respectively,  and  methyl  butyl 
ketone  gives  j3- hexanol  at  150°. 

Tteduced  cobalt  acts  less  energetically  than  reduced  nickel,  and  the 
yield  is  smaller.  Bedueed  copper  only  acts  at  a  higher  temperature 
and  consequently  much  of  the  alcohol  formed  is  decomposed.  Platinum 
sponge  acts  too  slowly,  and  the  reduction  is  so  incomplete  that  the 
hydrogenation  cannot  be  carried  out  practically.  J.  McC. 

The  Mutual  Transformation  of  the  two  Stereoisomeric 
Methyl-ci-glucosides.  0.  L.  Jungius  ( Proc .  K.  Acad.  Wetensch. 
Amsterdam,  1903,  6,  99 — 104). — Starting  with  either  a-  or  /3-methyl- 
glucoside  dissolved  in  methyl  alcohol  containing  hydrogen  chloride,  the 
equilibrium  ultimately  obtained  is  the  same  in  each  case.  After 
removing  the  hydrogen  chloride  by  lead  carbonate  and  evaporating 
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the  liquid,  a  crystalline  mass  was  obtained  from  which  ethyl  acetate 
extracted  a  very  small  quantity  of  a  non-crystallisable  product  which 
may  be  the  dimethylacetal  of  the  glucoside.  By  determining  the 
change  in  the  rotatory  power,  it  was  found  that,  in  the  condition  of 
equilibrium,  the  solution  contains  77  per  cent,  of  the  glucoside  in  the 
a-form,  and  23  per  cent,  in  the  /3- form.  From  determinations  of  the 
velocity  of  reaction,  it  has  been  calculated  that  the  reaction  is  a 
unimolecular  one,  and  the  velocity  constant  (time  expressed  in  hours) 
is  0  0051  at  25°  when  the  solution  is  l‘34iVr  with  respect  to  hydrogen 
chloride.  The  concentration  of  hydrogen  chloride  necessary  to  cause 
the  mutual  transformation  of  the  isomerides  is  much  larger  than  is 
usually  required  in  catalytic  reactions,  and  therefore  the  possibility 
that  the  hydrogen  chloride  actually  takes  part  in  the  reaction  is  not 
excluded.  Further,  the  constants  obtained  for  different  hydrogen 
chloride  concentrations  point  to  a  more  rapid  increase  in  the  velocity 
with  rising  hydrogen  chloride  concentration  than  that  required  by 
simple  proportionality.  Fischer  (Abstr.,  1895,  i,  437)  has  suggested 
that  the  transformation  is  due  to  the  intermediary  formation  of  the 
dimethylacetal,  a-glucoside  ^  acetal  ^  /3-glucoside.  This  would  only 
agree  with  the  author’s  results  if  the  decomposition  of  the  acetal  takes 
place  with  an  extraordinary  rapidity.  In  order  to  test  this,  the 
dimethylacetal  was  prepared  and  dissolved  in  a  2W solution  of  hydrogen 
chloride  in  methyl  alcohol,  and  it  was  found  that  the  decomposition  is 
by  no  means  rapid.  Besides  this,  the  transformation  of  the  a-form 
into  the  /3-variety  takes  place  in  ethyl  alcohol  in  just  the  same  way  as 
in  methyl  alcohol,  and  therefore  the  balance  of  evidence  is  in  favour  of 
the  mutual  transformation  being  direct :  a-glucoside  ^  /3-glucoside. 

For  a  hydrogen  chloride  concentration  of  1’07W  in  methyl  alcohol, 
the  velocity  constant  is  0  0040.  If  1  mol.  of  water  per  mol.  of 
hydrogen  chloride  is  added,  the  constant  is  reduced  to  0'0012,  and  if 
the  amount  of  water  be  increased  to  5  mols.  per  mol.  of  hydrogen 
chloride,  the  constant  is  diminished  to  O’OOOl. 

The  presence  of  hydrogen  chloride  seems  to  be  essential  for  the 
transformation ;  the  /3-glucoside  was  kept  fused  for  some  time,  but  on 
cooling  it  was  found  that  no  change  had  taken  place.  Zinc  chloride 
is  incapable  of  causing  the  transformation  in  methyl  alcohol  solution. 

The  rotatory  power  of  a  solution  of  methylmannoside  in  methyl 
alcohol  containing  hydrogen  chloride  slowly  decreases  without  formation 
of  mannose  ;  this  change  may  be  due  to  the  formation  of  a  /3-isomeride 
which  has  not  yet  been  isolated.  J.  McC. 

Carbohydrates  from  Serum  Globulins.  Leo  Langstein1 
( Monatsh 1903,  24,  445 — 476.  Compare  Abstr.,  1903,  i,  374). 
— When  acted  on  by  plienylhydrazine,  the  mixture  of  carbo¬ 
hydrates,  obtained,  to  the  extent  of  1'4  per  cent.,  on  boiling  the 
globulin  from  the  blood-serum  of  horses  with  5  per  cent,  hydrobromic 
acid,  yields  glucosazone  melting  at  204 — 205°,  an  osazone  which  forms 
dark  brown,  spherical  aggregates  and  melts  at  171 — 196°,  and  a 
quantity  of  oily  products.  Oxidation  of  the  carbohydrates  with  nitric 
acid  leads  to  the  formation  of  saccharic  acid. 

When  acted  on  by  benzoyl  chloride  and  sodium  hydroxide,  the 
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carbohydrates  yield  a  mixture  of  benzoyl  derivatives.  The  derivative 
melting  at  162 — 168°  has  the  composition  of  tetrabenzoyldextrose, 
containing  a  small  amount  of  the  pentabenzoyl  derivative,  and  yields 
dextrose  on  hydrolysis  with  sodium  ethoxide.  The  product,  which 
crystallises  in  snow-white  needles  and  melts  at  196°,  is  a  benzoyl- 
aminohexose,  but  not  a  glucosamine  derivative.  The  remainder  of  the 
benzoylated  product  yields,  on  hydrolysis,  Isevulose  and  a  lsevorotatory, 
non-fermentable  carbohydrate,  which  forms  an  osazone  crystallising  in 
spherical  aggregates  and  melting  at  184 — 186°. 

As  the  mixture  of  carbohydrates  gives  only  a  very  faint  Seliwanoff’s 
reaction,  the  hevulose  obtained  by  hydrolysing  the  benzoyl  derivative 
may  have  been  formed  from  the  dextrose  by  isomeric  change  (compare 
Bruyn  and  Ekenstein,  Abstr.,  1896,  i,  116).  G.  Y. 

The  Sugar  of  Buffalo’s  Milk.  Ch.  Porcher  {Bull.  Soc.  chim 
1903,  [iii],  29,  828 — 830.  Compare  Strohmer,  Abstr.,  1888,  976,  and 
Pappel  and  Richmond,  Trans.,  1890,  57,  754). — The  author  finds  that 
the  milk  of  the  Egyptian  buffalo  contains  lactose  but  no  new  sugar 
(tewfikose),  as  was  asserted  by  Pappel  and  Richmond  ( loc .  cit.).  The 
sugar  was  isolated  by  precipitating  the  casein  with  acetic  acid, 
neutralising  the  filtrate  with  sodium  hydroxide  solution,  and  extracting 
the  residue  left  on  evaporation  with  acetone.  Lactose  was  also 
isolated  from  other  samples  of  milk  obtained  from  buffaloes  in  Italy 
and  Annam.  T.  A.  H. 

Condensations  by  Zinc  Chloride.  Marcel  Descude  (Ann. 
Chim.  Phys.,  1903,  [vii],  29,  486 — 560.  Compare  Abstr.,  1901,  i, 
357,  504,  644;  1902,  i,  149,  339,  451,  738,  and  this  vol.,  i,  600).— A 
detailed  account  is  given  of  a  large  number  of  condensations  described 
in  the  earlier  papers,  and  the  mechanism  of  the  reactions  is  discussed. 
In  studying  the  action  of  amines  on  methylene  dibenzoate,  a  number 
of  benzoates  of  amines  were  prepared.  Methylamine  hydrogen  benzoate, 
C6H5-  02’NH3Me,C6H5'C02H,  melts  at  110°  and  dissolves  in  water  or 
alcohol,  but  not  in  ether,  benzene,  or  chloroform.  Dimethylamine 
hydrogen  benzoate,  CgHg'COg'NH^le^C^H^COgH,  melts  at  127°  and 
dissolves  readily  in  alcohol,  but  very  sparingly  in  water,  ether,  or 
benzene.  The  benzoates  of  trimethylamine,  ethylamine ,  and  diethylamine 
are  also  acid  salts  melting  at  113°,  92°,  and  100 — 101°.  Dipropylamine 
benzoate  is  a  normal  salt,  C6H5*C02*NH2Pra2,  melting  at  107 — 108°. 
The  normal  benzoates  of  isobutylamine,  diisobutylamine,  and  benzylamine 
melt  at  135 — 136°,  92 — 93°,  and  128°  respectively.  Dibenzylamine 
forms  a  normal  benzoate  melting  at  94°,  and  an  acid  salt  melting  at 
111°.  Only  the  benzoates  of  the  secondary  amines  are  sufficiently 
soluble  in  benzene  or  ethylene  dibromide  to  allow  of  cryoscopic 
measurements,  which  indicate  considerable  association  of  the  dissolved 
molecules.  C.  H.  D. 

Action  of  Nitrous  Acid  on  a#-Octornethylenediamine. 
Emmo  Loebl  ( Monatsh .,  1903,  24,  391 — 407.  Compare  Solonina, 
Abstr.,  1899,  i,  562). — The  successive  action  of  silver  nitrite  and  dilute 
sulphuric  acid  on  afboctomethylenediamine  hydrochloride  leads  to  the 
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formation  of  an  unsaturated  alcohol,  a  diprimary  glycol,  a  primary¬ 
secondary  glycol,  and  a  trace  of  an  unsaturated  hydrocarbon,  C8H14  (?). 

The  unsaturated  alcohol ,  C8H160,  boils  at  188 — 193°  under  760  mm. 
pressure.  A  fraction,  boiling  at  183 — 187°,  contains  probably  the 
same  alcohol.  It  is  an  oil,  has  an  odour  resembling  octyl  alcohol,  is 
almost  insoluble  in  water,  easily  soluble  in  alcohol  or  ether,  and  yields 
an  acetate,  which  boils  at  207  9°  (corr.)  under  757*3  mm.  pressure. 
When  oxidised  with  potassium  permanganate,  it  yields  acetic  and  adipic 
acids,  and  must  be  represented  by  the  constitutional  formula, 
CHMe:CH*[CH2]4-CH2-OH. 

The  diprimary  glycol,  C8H1802,  crystallises  in  white  needles,  melts  at 
58*5°,  boils  at  162 — 165°  under  11  mm.  pressure,  is  easily  soluble  in 
alcohol  or  chloroform,  less  so  in  water,  ether,  or  benzene,  yields  a 
diacetate,  C12H2204,  boiling  at  163 — 168°  under  11  mm.  pressure,  and, 
on  oxidation  with  potassium  permanganate,  gives  rise  to  suberic  acid. 

The  primary-secondary  glycol,  C8H1802,  is  obtained  in  two  fractions 
boiling  at  151 — 157°  under  15  mm.  and  at  156 — 159°  under  11  mm. 
pressure.  G.  Y. 


Condensation  of  Ethyl  Oxalate  with  Ethylene  and  Tri¬ 
methylene  Dicyanides.  Arthur  Michael  (Amer.  Chem.  J.,  1903, 
30,  156 — 162). — Ethyl  oxalate  condenses  with  sucoinonitrile  in  the 
presence  of  sodium  or  alcoholic  sodium  ethoxide  to  ethyl  (dy-dicyano- 


aS-diketoad  ipa  te, 


CN-CH-COC02Et 
CN-CH-CO-C02Et’ 


a  compound  crystallising  from 


alcohol  in  long,  straw-coloured  prisms,  which  often  form  fan-shaped 
groups;  it  separates  from  benzene  in  small,  prismatic  needles,  which 
melt  at  121 — 123°.  The  sodium  derivative  melts  at  92 — 96°.  Ethyl 
oxalate  also  condenses  readily  with  trimethylene  dicyanide  to  form  ethyl 


jdh-dicyano-a-ketoglutarate, 


CN 


ch2-ch2'GN  ,.  .  ...  . 

•CH-COC02Et’  Wluch  CI7staUlse3  f,om 


benzene  in  almost  white,  six-sided  prisms,  and  melts  at  96 — 98°  ;  it  is 
readily  soluble  in  hot  water  or  benzene,  but  only  sparingly  so  in  ether, 
light  petroleum,  or  carbon  tetrachloride.  No  formation  of  riDg 
compounds  could  be  observed.  C.  H.  D. 


Condensation  of  Aldehydes  with  Ethyl  Cyanoacetate.  II. 
Icilio  Guareschi  {Atti  R.  Accad.  Bci.  Torino,  1902 — 1903,  38, 
290 — 300.  Compare  Abstr.,  1902,  i,  819). — isoButaldehyde,  ethyl 
cyanoacetate,  and  ammonia  yield  the  ammonium  salt  of  the  corre¬ 
sponding  glutaconimide  (Abstr.,  1900,  i,  111)  and  isobutylcyanoacet- 
amide,  CHMe2*CH2*CH(CN),CO,NH2,  which  separates  from  water  in 
broad  laminee  melting  at  104 — 104*5°  and  boiling  at  275 — 280°  under 
745  mm.  pressure  ;  it  is  soluble  in  alcohol,  ether,  or  chloroform.  Henry 
{Bull,  Acad.  roy.  Belg.,  1889,  18,  684)  describes  this  compound  as 
being  insoluble  in  ether  or  chloroform  and  melting  at  93°.  This 
author  ( loc .  cit.)  also  gave  the  melting  point  of  a-cyanopropionamide 
as  81°,  whilst  in  the  author’s  laboratory  Beccari  found  100°. 

Propaldehyde,  ethyl  cyanoacetate,  and  ammonia  yield  also  the 
ammonium  salt  of  the  corresponding  substituted  glutaconimide  and 
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propylcyanoacetamide ;  the  latter  separates  from  ether  in  thin,  shining 
laminse  soluble  in  water,  alcohol,  or  chloroform,  and  melts  at 
124 — 124‘5°  ;  Henry  ( loc .  cit .)  gave  118°  as  the  melting  point  of  this 
compound,  which  he  described  as  insoluble  in  ether  or  chloroform. 

i'soYaleraldehyde,  ethyl  cyanoacetate,  and  ammonia  yield  :  (1)  a  small 
quantity  of  iso amylcyanoacetcimide,  OHMe2,[CH2]2'OH(CN)*CO,NH2, 
which  crystallises  from  aqueous  alcohol  in  long,  sinning  needles,  melts 
at  142'5°,  and  boils  without  decomposition;  it  is  soluble  in 
pyridine  and  to  a  slight  extent  in  water,  giving  a  neutral  solution,  and 
does  not  absorb  bromine  ;  (2)  the  ammonium  derivative  of  iso  butyl- 
dicyan oglutaconimide  (3  :  5-dicyano-‘2  :  Q-dioxyA-isobutylpyridine), 

CHMe2-CH2-C<^(^^>N-NH4, 

which  crystallises  from  water  in  long,  silky,  anhydrous  needles  and  is 
soluble  in  alcohol ;  the  corresponding  potassium,  coniine ,  nickel,  silver 
(  +  H20),  basic  or  normal  copper,  CuHg02N3Cu,  and  cobcdt  ( +  7  or 
5H20)  derivatives  were  prepared. 

Heptaldehyde,  ethyl  cyanoacetate,  and  ammonia  yield  :  (1)  the 
ammonium  derivative  of  hexyldicyanoglutaconimide  (3  : 5 -dicyano- 

2  :  Q-dioxyA-hexylpyridine),  CH3* [CH2]5*  )— 

which  crystallises  from  water  in  shining,  slender  needles  soluble  in 
alcohol  or  pyridine ;  the  corresponding  cupr ammonium,  nicotine, 
coniine,  quinine,  and  cinchonine  derivatives  were  prepared  ;  (2)  heptyl - 
cyanoacetamide,  CH3*(CH2)6,OH(CN)’CONH2,  which  crystallises  from 
alcohol  in  slender,  nacreous  laminte,  melts  at  137*5°,  and  is  very  soluble 
in  pyridine.  T.  H.  P. 

Double  and  Triple  Thiocyanates  of  Caesium,  Cadmium,  and 
Silver.  Horace  L.  Wells  (Amer.  Chem.  J.,  1903,  30,  144 — 154). — - 
The  following  new  salts  are  described  :  CsCd(SCN)3,  tablets  or  prisms, 
melting  at  212 — 214°;  Cs4Cd(SCN)6,2H20,  tablets,  melting  when 
anhydrous  at  110 — 120°;  CdAg2(SCN)4,2H20 ;  Cs2CdAg2(SCN)6,2H20, 
prisms,  losing  water  on  exposure  ;  Cs2CdAg2(SCN)6,  brilliant  scales ; 
Cs2CdAg4(SCN)8,2H20,  minute,  hexagonal  prisms; 

Cs,C(J3Ag10(SCN)20,6H2O, 

large,  rhombic  crystals.  In  spite  of  its  complicated  formula,  the  last 
of  these  triple  salts  appears  to  be  a  definite  substance  (compare  also 
this  vol.,  i,  154).  C.  H.  D. 

Rubidium  Barium  Silver  Thiocyanates.  Horace  L.  Wells 
(Amer.  Chem.  J.,  1903,  30,  184 — 1S7.  Compare  this  vol.,  i, 

154). — Rubidium  barium  silver  thiocyanate,  Rb4BaAg2(CNS)8,H20, 
forms  prismatic  crystals  and  corresponds  in  type  to  the  potassium 
barium  silver  salt  previously  described.  A  salt  of  the  composition 
Rb2BaAg2(CNS)6,2(?)H20  was  occasionally  obtained  instead.  Both 
salts  are  very  soluble  in  water  and  crystallise  unsatisfactorily. 

A.  McK. 

Secondary  Amides.  Tarbouriech  ( Compt .  ?  end.,  1903,  137, 
326 — 327.  Compare  this  vol.,  i,  681). — By  the  pioce  33  already 
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described,  the  following  asymmetric  secondary  amides  have  been  pre¬ 
pared.  Butyropropionamide ,  white,  leafy  crystals  melting  at  109°. 
iso Butyropropionamide,  fine  needles  melting  at  140°.  iso Valerop'opion- 
ainide,  white,  aggregated  needles  melting  at  68°.  iso Butyrobutyramide, 
melting  at  103°.  iso  Valerobutyramide,  melting  at  88°.  isoButyroiso- 
valeramide,  melting  at  94°.  iso Butyrovaleramidi,  melting  at  84°.  The 
secondary  amides  are  soluble  in  alcohol,  benzene,  and  xylene,  and  very 
soluble  in  ether.  By  evaporating  a  xylene  solution,  they  are  obtained 
in  well-crystallised  forms.  The  solubility  in  water  diminishes  as  the 
percentage  of  carbon  in  the  compound  increases.  They  volatilise 
readily  at  temperatures  below  their  melting  points.  They  do  not 
easily  combine  with  metallic  chlorides,  and  thus  do  not  form  platini- 
chlorides  or  aurichlorides ;  they  do  not  combine  with  picric  acid. 
The  introduction  of  a  second  acidyl  group  into  propionamiae  diminishes 
the  basic  character.  Dipropionamide  is  very  readily  hydrolysed  by 
mineral  acids.  J.  McO. 


Hydantoin  and  the  Isomerism  of  the  Methylhydantoins. 

Carl  D.  Harries  and  Maurus  Weiss  ( Annalen ,  1903,  327,  355 — 384. 
Compare  Abstr.,  1901,  i,  71). — For  the  three  isomeric  methylhydantoins 
hitherto  described,  a  systematic  nomenclature  is  suggested,  thus : 

Nil  *C112 

co<^  I|  • 

xNH-CO 

■y-Methylhydantoin  was  prepared  by  ITrech  ( Annalen ,  1873,  165, 
199);  /1-methylhydantoin,  prepared  by  Neubauer  (Annalen,  1866,  137, 
288)  from  creatinine,  melts  at  156°,  and  e-methylhydantoin,  prepared 
by  Franchimont  and  Klobbie  (Abstr.,  1889,  1143),  melts  at  184°. 

The  preparation  of  ethyl  hydantoate  and  hydantoin  from  the  ethyl 
ester  of  glycine  is  here  described  in  detail  (compare  loc.  cit.). 

Ethyl  thiohydantoate,  NH2’CS,NH’CH2,C02Et,  prepared  in  a  similar 
manner  from  the  hydrochloride  of  the  ethyl  ester  of  glycine  and 
potassium  thiocyanate,  forms  crystals  melting  at  65°,  but  cannot  be 
converted  into  thiohydantoin.  Attempts  to  prepare  this  compound  by 
the  action  of  ammonium  sulphide  on  hydantoin  also  failed. 

On  attempting  to  reduce  /?-nitrohydantoin  (Franchimont  and 
Klobbie,  m.  p.  170°)  with  stannous  chloride,  no  aminohydantoin, 
but  only  hydantoin,  was  obtained. 

fi-Acetylhydantoin,  CO<C^^C  was  prepared  by  heating  hy- 

xN  xi  CO 


dantoin  for  several  hours  with  acetic  anhydride ;  it  crystallises  in 
needles  melting  at  143 — 144°  and  forms  an  insoluble,  crystalline  lead 
salt. 

Whereas  the  potassium  salt  of  hydantoin  and  methyl  iodide  yield 
e-methylhydantoin,  it  is  found  that  a  new  metbylhydantoin,  fso-e-methyl- 

^ _ 0 

hydantoin,  for  which  a  hydroxy-formula,  OH*CK^^  ^ 2,  is  sug¬ 


gested,  is  obtained  by  heating  silver  hydantoate  with  methyl  icdide 
under  pressure  at  110 — 120°;  it  is  separated  from  the  unchanged 
hydantoin  by  sublimation,  and  crystallises  in  needles  melting  at  171°; 
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on  evaporating  with  concentrated  nitric  acid,  it  is  converted  into  a 
nitro-derivative  melting  at  168°,  and  identical  with  that  prepared  by 
Franchimont  and  Klobbie  ( loc .  cit.)  from  e-methylhydantoin. 

e-Ethylhydantoin,  prepared  from  the  potassium  salt  of  hydantoin  and 
ethyl  iodide,  crystallises  in  transparent  prisms  melting  at  102°  •  the 
silver  salt  of  hydantoin  does  not  react  with  ethyl  iodide  to  give  an 
ethylhydantoin.  fi-jVitro-e-ethylhydantoin,  prepared  in  a  similar  manner 
to  the  corresponding  methyl  derivative,  crystallises  in  leaflets  melting 
at  95—96°. 


Dichlorohydantoin,  CO<C 


NH-CC12 

nh-co 


,  was  finally  obtained  by  passing 


chlorine  through  an  aqueous  solution  of  hydantoin  exposed  to  sunlight, 
when  lustrous  needles  separated  melting  at  120 — 121°;  in  solution 


in  all  solvents,  it  is  very  unstable,  and  is  converted  both  by  ammonia 
and  by  silver  oxide  into  hydantoin. 

Ethyl  lacturamate,  NH^ClO'NH'CHMe'COgEt,  is  prepared  by 
digesting  a  concentrated  aqueous  solution  of  the  hydrochloride  of 
the  ethyl  ester  of  alanine  with  potassium  cyanate,  and  is  a  hygro¬ 
scopic  substance  crystallising  in  needles  melting  at  93 — 94°.  On 
boiling  with  hydrochloric  acid,  alcohol  is  eliminated  and  lactylcarb- 
amide  (m.  p.  145°)  is  formed.  The  acetyl  derivative,  prepared  by 
boiling  with  acetic  anhydride,  crystallises  in  six-sided  leaflets  melting 
at  129—131°.  K.  J.  P.  O. 


Oxidation  of  Trimethyluracil.  Robert  Behrend  and  Ludwig 
Fricke  ( Annalen ,  1903,  327,  253 — 268). — The  behaviour  of  trimethyl¬ 
uracil  towards  permanganate  has  been  investigated,  as  a  continuation 
of  the  study  of  the  oxidation  of  methyl-  and  dimethyl-uracils  (Abstr., 
1900,  i,  120  ;  and  ibid.,  1902,  i,  832).  AVhen  the  oxidation  is  carried 
outin  thecold  (at  10  — 15°),  dimethyl  parabanic  acid,  which  crystallises  in 
rhombic  leaflets  melting  at  149 — 150°,  is  the  main  product.  Neither 
acetyldimethylcarbamide  nor  dimethyloxaluric  acid  was  found.  Di- 
methylparabanic  acid  is,  however,  not  resolved  by  alkalis  into  the  acid 
last  mentioned,  but  with  baryta  water  or  ammonia  yields  dimethyl- 
carbamide,  and  with  a  small  quantity  of  potassium  hydroxide  or 
potassium  hydrogen  carbonate,  dimethyloxamide  (which  crystallises  in 
needles  or  leaflets  melting  at  209 — 210°).  This  amide  is  always  found 
in  small  quantities  as  a  product  of  the  oxidation  of  trimethyluracil, 
and  is  the  exclusive  product  when  the  oxidation  is  carried  out  at  a 
high  temperature.  This  fact  renders  it  probable  that  parabanic  and 
methylparabanic  acids  are  respectively  formed  as  intermediate  products 
in  the  oxidation  of  methyl-  and  dimethyl-uracils  (loc.  cit.). 

In  addition  to  the  substances  just  mentioned,  methyloxaluric  acid 


and  hydroxy -fi-dirnethyluracil, 


CO-C(OH):CMe 
NMe-CO-NH  ’ 


are  formed  in  the  oxida¬ 


tion  of  trimethyluracil  in  the  cold ;  the  latter  substance,  which  is 
obtained  in  quantity  by  treatment  of  trimethyluracil  with  acid  per¬ 
manganate  (1  atom  of  oxygen),  crystallises  in  rhombic  leaflets,  and 
with  ferric  chloride  gives  an  intense  blue  coloration.  On  further 
oxidation,  it  yields  acetylmethylcarbamide  and  methyloxaluric  acid. 
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Since  it  is  produced  in  such  unexpectedly  large  quantities,  it  is  possible 
that  it  is  partly  formed  from  some  impurity  present  in  the  trimethyl' 
uracil,  which  itself  might  be  expected  to  yield  mainly  bydroxytri- 
methyluracil. 

Although  trihydroxydihydromethyluracil  (II)  could  not  be  isolated  as 
an  intermediate  product  in  the  oxidation  of  methyluracil  ( loc .  cit.),  this 
substance  may  be  obtained  at  least  in  solution  by  treating  dibromo- 
hydroxytrimethyluracil  (I)  with  excess  of  potassium  hydroxide ;  on 
evaporating  and  extracting  with  ether,  a  change  takes  place,  and  the 
C -acetyldimethylallanturic  acid  (III)  is  isolated  as  a  colourless,  hygro¬ 
scopic  syrup,  which  gives  an  intense  blue  coloration  with  ferric  chloride, 


thus :  (I) 


COCBr2*CMe-OH 

NMe-CO-NMe 


COC(OH)2*CMe*OH 
NMe-CO - NMe 


/TrTV  CO - CAc-OH 

(III)  i  i 

v  ’  NMe*CO*NMe 


The  view  that  a  five-membered  ring  is  present  in  this  acid  instead  of 
the  pyrimidine-ring  finds  support  in  the  ready  conversion  of  this  com¬ 
pound  into  dimethylparabanic  acid  by  oxidation  with  chromic  acid. 
Moreover,  on  reduction  with  zinc  dust  in  acid  solution,  hydroxytri- 
methyluracil  is  not  regenerated.  K,  J.  P.  0. 


Preparation  of  Thioxanthine.  C.  F.  Boehringer  &  Soehne 
(D.R.-P.  141974  and  142468.  Compare  Abstr.,  1902,  i,  505  ;  also 
Fischer  and  Tiillner,  Abstr.,  1902,  i,  664). — An  alkaline  solution  of 
isouric  acid  absorbs  hydrogen  sulphide,  forming  a  salt  of  y-thio-i^-urie 
acid,  which  is  converted  by  boiling  with  mineral  acids  into  thioxanthine 
(2  :  6-dihydroxy-8-thiopurine). 

Thioxanthine  may  also  be  prepared  by  warming  4  :  5-diamino-2  :  6-di¬ 
hydroxy  pyrimidine  (4  : 5-diaminouracil)  with  carbon  disulphide  and 


potassium  hydroxide  : 
NH-CO-C-NH2 

co-nh-c-nh2 


+  cs2  - 


NH-CO-C-NH 

CONH-C-NH 


>cs  +  h2s. 


C.  H.  D. 


Crotonaldazine  and  its  Conversion  into  5-Methylpyrazoline. 
Jaroslav  Hladik  ( Monatsh .,  1903,  24,  434 — 444.  Compare  von 
Pothenburg,  Abstr.,  1895,  i,  688).  —  Crotonaldazine,  obtained  by  the 
action  of  crotonaldehyde  on  hydrazine  in  aqueous  solution  and  purified 
by  sublimation  under  12  mm.  pressure,  forms  sulphur-yellow  needles 
and  prismatic  crystals,  melts  at  96°,  has  a  characteristic  aromatic 
odour,  is  easily  soluble  in  alcohol,  acetone,  or  benzene,  but  less  so  in 
ether,  and  yields  crotonaldehyde  when  boiled  with  dilute  sulphuric 
acid.  The  hydrochloride ,  Cs  tf12N2iHCi,  formed  by  the  action  of 
hydrogen  chloride  on  the  aldazine  in  ethereal  solution,  is  a  reddish- 
yellow,  viscous  mass.  The  residue  from  the  sublimation  contains  a 
polymeride  of  crotonaldazine,  (08H12N2)2,  which  forms  a  brownish- 
yellow,  amorphous  powder,  changes  to  a  brown,  viscous  mass  at 
95 — 100°,  is  easily  soluble  in  alcohol,  acetone,  or  benzene,  and  yields 
crotonaldehyde  when  boiled  with  dilute  sulphuric  acid. 

When  heated  with  hydrazine  hydrate  in  a  sealed  tube  at  120°, 
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crotonaldazine  is  converted  into  5-methylpyrazoline,  which  boils  at  52° 
under  12  mm.  pressure  (Curtius  and  Zinkeisen,  Abstr.,  1899,  i,  166). 

G.  Y. 

A  New  Class  of  Organo-Tin  Compounds  containing  Halogens. 
William  J.  Pope  and  Stanley  J.  Peachey  ( Proc .  Roy.  Soc.,  1903,  72, 
7 — 11). — Most  of  the  organo-tin  compounds  hitherto  described  have 
been  derivatives  of  the  hypothetical  stannimethane,  SnH4,  and  this 
series  is  now  completed  by  the  preparation  of  compounds  corresponding 
in  constitution  with  chloroform.  Methylstanniodoform,  CH3*SnI3,  pre¬ 
pared  by  warming  tetramethylstannimethane  with  stannic  iodide, 
crystallises  from  ether  or  light  petroleum  in  long,  straw-yellow  needles 
or  prisms  melting  at  82 — 84°,  and  volatilising  when  heated  gently. 
It  is  odourless,  and  dissolves  readily  in  alcohol,  acetone,  or  benzene. 
Warming  with  sodium  hydroxide  converts  it  into  methylstannoxylic 
acid,  CH3*Sn02H,  which  is  identical  with  the  compound  obtained  by 
G.  Meyer  by  the  action  of  methyl  iodide  on  sodium  stannite  (Abstr., 
1883,  1078).  The  acidic  properties  of  the  acid  are  very  weak,  and  no 
salts  could  be  prepared.  Boiling  with  concentrated  alkali  hydroxides 
causes  evolution  of  methane,  with  formation  of  trimethylstannicarbinol, 
SnMe3*OH,  and  dimethylstannimethylene  oxide,  SnMe20.  Hydriodic 
acid  converts  it  again  into  methylstanniodoform.  In  the  same  way, 
hydrobromic  acid  forms  methylstannibromoform,  CH3‘SnBr3,  crystal¬ 
lising  from  petroleum  in  colourless  prisms,  melting  at  50 — 55°,  and 
dissolving  in  water;  and  hydrochloric  acid  forms  methylstannichloro- 
form ,  CH3*SnCl3,  crystallising  from  light  petroleum  in  colourless 
prisms,  which  melt  at  105 — 107°  and  distil  undecomposed  at 
179 — 180°;  it  fumes  in  air  and  dissolves  in  water  and  organic  solvents. 

C.  H.  D. 

cycfoTrimethylene  Compounds.  Arthur  Kotz  and  G.  Stalmann 
{J.  pr.  Chem.,  1903,  [ii],  68,  156 — 173). — Ethyl  \-methylcyc\otri- 
methylene-2  :  2  :  3  :  3 -tetracarboxylate,  formed  by  the  action  of  bromine 
on  ethyl  disodioethylidenedimalonate,  is  a  viscid,  colourless  oil  which 
crystallises  slowly.  When  distilled  in  a  vacuum  at  185 — 195°,  it 
decomposes  with  formation  of  ethyl  ethylenetetracarboxylate. 
\-Methylcyc\otrimethylene-2 :  S-dicarboxylic  acid,  obtained  from  the 
tetraethyl  ester,  is  a  syrup ;  it  yields  a  silver  salt,  C6H604  Ag2,^H20, 
and  an  insoluble  barium  salt,  and  forms  an  ethyl  ester  which  boils  at 
198 — 200°  under  14  mm.  pressure.  The  stability  of  the  acid  towards 
bromine  is  similar  to  that  of  trimethylenedicarboxylie  acid ;  when 
distilled  in  a  vacuum,  it  yields  ethylmaleic  acid. 

The  action  of  sodium  on  ethyl  benzylidenemalonate  and  ethyl 
malonate  in  ethereal  solution,  leads  to  thej  formation  of  ethyl  benzyl- 
idenedimalonate,  which  distils  at  225 — 230°  under  14  mm.  pressure. 

Ethyl  \-phenylcyc\otrimethylene-2  :  2  :  3  :  3 -tetracarboxylate,  formed  by 
the  action  of  bromine  on  ethyl  disodiobenzylidenedimalonate,  is  a 
viscid  oil  which  decomposes  at  100 — 200°  under  12  mm.  pressure, 
yielding  benzaldehyde  and  ethyl  ethylenetetracarboxylate.  Hydrolysis 
of  the  tetraethyl  ester  leads  to  the  formation  of  cfs-phenylcyc/otri- 
methylene-2  : 3-dicarboxylic  acid. 
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The  action  of  ethyl  ethylidenetetracarboxylate  on  ethyl  disodio- 
malonate  leads  to  the  formation  of  ethyl  propanehexacarhoxylate ,  which, 
on  hydrolysis,  yields  tricarballylic  and  propanetetracarboxylic  acids. 
Ethyl  cyclotrimetkylenehexacarboxylate,  formed  by  the  action  of  bromine 
on  ethyl  disodiopropanehexacarboxylate,  is  a  viscid,  yellow  oil, 
which  distils  unchanged  at  197 — 202°  under  12  mm.  pressure,  and,  on 
hydrolysis,  yields  trimethylene-1  :  2  :  3-tricarboxylic  acid. 

Ethyl  cycfotrimethylenetetracarboxylate  is  obtained  in  two  modi¬ 
fications  by  the  action  of  methylene  di-iodide  on  ethyl  disodioethane- 
tetracar  boxy  late.  One  of  these  is  an  oil  which  boils  at  158 — 160° 
under  14  mm.  pressure,  and,  on  hydrolysis,  yields  trans-cyclotri- 
methylene-2  :  3-dicarboxylic  acid  ;  the  other  form  (Guthzeit  and  Dressel, 
Abstr.,  1890,  879)  crystallises  in  slender  needles,  melts  at  43°, 
and,  on  hydrolysis,  yields  cfs-c?/c/0trimethylene-2  :  3-dicarboxylic  acid. 

The  action  of  ethylidene  di-iodide  or  of  /?yS-dichloropropane  on  ethyl 
disodioethanetetracarboxylate  leads  to  the  formation  of  ethyl  succinate, 
but  not  of  trimethylene  derivatives.  G.  Y. 

Fission  Phenomena  in  the  Trimethylene  (cyc/oPropane) 
Group.  Arthur  Kotz  (J.  pr.  Chem.,  1903,  [ii],  68,  174 — 189). — 
The  work  of  various  authors  on  the  stability  of  the  trimethylene  ring 
is  reviewed  and  the  following  general  rules  deduced  : 

The  stability  of  the  trimethylene  ring  is  diminished  by  the  presence 
of  an  alkyl  or  acyl  radicle  and  increased  by  a  carboxyl  group. 

1  : 1-Dimethyltrimethylene  is  less  stable  than  methyltrimethylene. 

With  the  exception  of  trimethylene-1  : 1-dicarboxylic  acid,  the  poly- 
carboxylic  acids  of  the  group  are  characterised  by  their  great  stability. 

Simultaneous  substitution  by  a  carboxyl  group  and  an  alkyl  or  a 
phenyl  radicle  decreases  the  stability.  In  the  presence  of  an  alkyl  or 
a  phenyl  group,  the  instability  has  been  observed  to  increase  with  the 
number  of  carboxyl  groups.  G.  Y. 

Formation  of  cyc/oPentane  Compounds.  Arthur  Kotz 
and  Paul  Spiess  (J.  pr.  Chem.,  1903,  [ii],  68,  153 — 155.  Com¬ 
pare  Abstr.,  1902,  i,  12;  this  vol.,  i,  700). — Ethyl  cycfopentane- 
1:1:2: 2-tetracarboxylate  is  formed  by  the  action  of  trimethylene 
dibromide  on  ethyl  disodioethanetetracarboxylate. 

Ethyl  cycfotrimethylene-l  : 1  :  3  :  3-tetracarboxylate  could  not  be 
obtained  by  action  of  ethylene  di bromide  on  ethyl  disodiopropanetetra- 
carboxylate.  G.  Y. 

Remarks  on  Rupe’s  Communication  “  Influence  of  the  Double 
Linking  between  Carbon  Atoms  on  the  Rotatory  Power.” 
Julius  W.  Bruiil  ( Annalen ,  1903,  328,  256 — 259). — The  author  com¬ 
ments  on  Rupe’s  statement  (this  vol.,  i,  565)  that  little  stress  can  be  laid 
upon  the  mol.  refractions  of  benzene  and  the  hydrobenzenes  as  evidence 
of  the  similar  constitution  of  these  compounds.  It  is  pointed  out  that  the 
density,  refractive  index,  and  the  mol. volume,  as  well  as  the  mol.  refrac¬ 
tion,  vary  evenly  from  benzene  to  hexahydro benzene  without  any  marked 
discontinuity  at  any  stage,  but  that  an  exceptionally  large  alteration 
does  occur  in  all  the  constants  at  the  change  from  hexahydrobenzene 
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to  hexane.  Rupe’s  conclusion  that  the  relationship  existing  in  the 
case  of  the  mol.  refraction  is  only  apparent  and  due  to  experimental 
errors  is  therefore  quite  unjustifiable.  K.  J.  P.  0. 


New  jo-Menthadiene  from  Dihydrocarvylamine.  Carl  D. 
Harries  ( Annctlen ,  1903,  328,  322 — 326.  Compare  this  vol.,  i,  613). — 
Carvoxime  can  be  very  simply  prepared  from  carvone  (as  can  the  oximes 
of  A“£-ketones)  by  keeping  a  mixture  of  the  ketone  and  hydroxylamine 
hydrochloride  dissolved  in  methyl  alcohol  for  several  days.  On  dis¬ 
tilling  the  phosphate  of  dihydrocarvylamine,  prepared  from  the  oxime 
( loc .  cit.),  a  liquid  mixture  of  hydrocarbons  boiling  at  63 — 64°  under 
10  mm.  pressure,  and  at  177 — 179°  under  the  ordinary  pressure,  is 
obtained.  It  has  sp.  gr.  0*8457  at  21°/21°,  nD  1*48895  at  21°,  and 
[a]D  -  28°  at  20°.  The  terpinene,  which  was  present  in  the  mixture, 
was  separated  from  the  terpene  by  treating  a  solution  of  the  oil  in 
acetic  acid  with  sodium  nitrite,  when  the  terpinene  nitrosite  crystallises 
out.  The  pure  menthadiene  boils  at  174 — 176°  under  766  mm. 
pressure,  and  does  not  yield  a  solid  hydrobromide  or  tetrabromide  ;  it 
is  practically  inactive  (  —  3°  in  a  20  cm.  tube  at  22°),  has  a  sp.  gr. 
0*8441  at  27°/27°,  and  nD  1*48451  at  27°.  It  gives  an  orange-red 
coloration  with  sulphuric  acid,  and  reddens  with  acetic  anhydride  and 
Sulphuric  acid  ;  like  all  terpenes,  it  is  rapidly  destroyed  by  chromic 
acid  mixture,  but  is  otherwise  very  stable  and  can  be  heated  to  300° 
without  change. 

In  all  probability  the  new  terpene  is  p -menthadiene, 


CMe<CH^CH^>CPr?, 

and  is  one  of  the  intermediate  products  of  the  transformation  of 
dihydrocarvylamine  into  a  terpinene,  thus  :  dihydrocarvylamine—* 
limonene  — *  terpinolene  — *  terpene  — *  terpinene.  This  view  is  sup¬ 
ported  by  the  fact  that  on  oxidation  with  permanganate,  succinic  acid 
is  the  main  product ;  further,  the  abnormal  mol.  refraction  points  to 
the  presence  of  an  isopropyl  group.  It  is  highly  probable  that  this 
substance  occurs  in  natural  terpenes.  K.  J.  P.  O. 


Action  of  Alkalis  and  Alcohols  on  Chloronitrobenzene.  K. 
Brand  (/  pr.  Chern.,  1903,  [ii],  68,  208.  Compare  this  vol.,  i,  371). — 
The  author  confirms  his  results,  which  agree  with  those  of  Heumann 
(Ber.,  1872,  5,  912).  Lobry  de  Bruyn’s  failure  to  find  o-chloroaniline 
amongst  the  products  of  reduction  of  o-chloronitrobenzene  with  sodium 
ethoxide  (Abstr,,  1891,  429)  was  due  to  the  small  amount  of  material 
employed  by  that  author.  G.  Y. 


Derivatives  of  m-Iodotoluene  containing  Polyvalent  Iodine. 
Conrad  Willgerodt  and  Theodor  Umbach  ( Annalen ,  1903,  327, 
269 — 285). — m -lodosotoluene,  C6H4Me*IO,  prepared  from  m-tolyl  iodo- 
chloride  by  the  action  of  sodium  hydroxide,  is  a  yellowish-white, 
amorphous  powder  exploding  at  206 — 207°.  The  chloride,  Cg^MedClg, 
prepared  by  the  long-continued  passage  of  chlorine  through  a  solution  of 
m-iodotoluene  in  petroleum,  crystallises  in  yellow  needles  decomposing 
at  104°,  and  is  slowly  transformed  on  keeping  into  a  red  liquid  which 
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fumes  in  the  air.  With  the  exception  of  the  basic  sulphate,  the  salts 
are  fairly  stable ;  the  acetate ,  C6H4Me‘I(OAc)2,  crystallises  in  colour¬ 
less  needles  melting  at  148°;  the  basic  nitrate,  C6H4Me,I(0H)*N03, 
is  a  yellow  powder  melting  at  79° ;  the  basic  sulphate , 
[C6H4Me-I(0H)]2S04, 

a  white  powder  melting  at  50°  ;  the  basic  chromate, 
[C6H4Me-I(0H)]2Cr04, 

explodes  at  55°,  and  the  basic  perchlorate,  0fiH4Me*I(0H)CI04,  which 
crystallises  in  yellow  leaflets,  explodes  at  125°;  the  basic  iodate  is  a 
white  powder. 

m- 1 odoxy toluene,  C6H4Me‘I02,  is  prepared  by  treating  an  intimate 
mixture  of  w-tolyl  iodochloride  and  concentrated  bleaching  powder 
solution  with  a  little  hydrochloric  acid ;  it  crystallises  in  lustrous 
leaflets  exploding  at  220°. 

Di-m-tolyliodinium  hydroxide,  prepared  by  Meyer  and  Hartmann’s 
method  (Abstr.,  1894,  i,  242,  461),  can  only  be  obtained  in  solution  ;  the 
chloride,  I(C6H4Me)2Cl,  crystallises  in  white  needles  melting  at  206°, 
and  the  mercurichloride,  I(C6H4Me)2Cl,HgCl2,  in  white  needles  melting 
at  125° ;  the  platinichloride  is  an  orange-yellow  precipitate  melting  at 
185°;  the  bromide  forms  yellow  leaflets  melting  at  146°;  the  iodide, 
colourless  needles  melting  at  155° ;  the  nitrate,  colourless  needles  melt¬ 
ing  at  145° ;  and  the  dichromate,  lustrous  needles  melting  at  113°  and 
exploding  between  123°  and  130°. 

Phenyl-m-tolyliodinium  hydroxide  is  prepared  in  the  same  manner 
as  the  preceding  base ;  its  chloride  crystallises  in  white  leaflets  melt¬ 
ing  at  213°,  and  the  mercurichloride  in  lustrous  needles  melting  at 
136°  ;  the  platinichloride  is  a  yellow  precipitate  decomposing  at  180°. 
The  bromide  is  a  white  precipitate  melting  at  193°,  and  the  iodide 
forms  pale  yellow  needles  melting  at  165°;  the  nitrate  is  a  white 
powder  melting  at  165 — 166°. 

m-Tolyl-o-tolyliodinium  hydroxide  can  be  obtained  as  a  fairly  concen¬ 
trated  aqueous  solution  by  treating  a  mixture  of  molecular  proportions 
of  o-iodosotoluene  and  ??i-iodoxytoluene  with  a  suspension  of  silver 
oxide  in  water  at  60°.  The  chloride  crystallises  in  leaflets  melting  at 
183 — 185°,  and  the  mercurichloride  in  needles  melting  at  124°;  the 
platinichloride  is  a  yellow,  amorphous  powder  melting  at  188°.  The 
bromide  crystallises  in  white  needles  melting  at  172°,  and  the  iodide 
in  needles  melting  at  150°,  which  rapidly  become  yellow  on  exposure 
to  light ;  the  nitrate  forms  thin  plates  melting  at  159°. 

m.-Tolyl-\)-tolyliodinium  hydroxide  is  prepared  like  the  compound  last 
mentioned,  from  jo-iodoso-  and  ^-iodoxy-toluenes.  The  chloride  crystal¬ 
lises  in  prisms  melting  at  186°;  the  platinichloride  is  a  yellow  pre¬ 
cipitate  melting  at  174°.  The  bromide  crystallises  in  white  needles 
melting  at  184°,  and  the  iodide  in  pale  yellow  needles  melting  at  143°. 
The  cyanide  is  a  yellow  powder,  which  becomes  dark  on  keeping ;  it 
melts  at  104 — 108°,  and  is  decomposed  on  boiling  with  sodium 
hydroxide  into  7w-iodotoluene,  sodium  cresoxide,  and  sodium  cyanide. 
The  nitrate  forms  plate-like  crystals. 

lododi^m-tolyliodinium  hydroxide,  ICf)H3MeT(C6H4Me),OH,  is  ob¬ 
tained  by  dissolving  w-iodosotoluene  in  sulphuric  acid  cooled  to  -  5°, 
•and  then  cautiously  diluting  the  solution  of  the  iodinium  sulphate 
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with  ice  ;  the  addition  of  a  solution  of  potassium  iodide  precipitates 
the  iodide,  from  which  the  hydroxide  can  be  prepared  by  treatment 
with  moist  silver  oxide.  The  chloride  melts  at  160°,  the  yellow 
plcitinichloride  at  120°;  the  colourless  bromide  melts  at  154°,  and  the 
yellow  iodide  at  105°;  the  dichromate  is  pale  yellow  and  melts  at 
90—94°. 

Dichloroethyl-m-tolyliodiniurn  hydroxide  cannot  itself  be  obtained, 
but  the  chloride ,  C2H3Cl2*I(C6H4Me)Cl,  is  formed  when  m-tolyl  iodo- 
chloride  (2  mols.)  and  acetylene  silver  chloride  (1  mol.)  are  shaken 
together  in  aqueous  suspension;  it  forms  crystals  melting  at  174°. 
The  plcitinichloride  crystallises  in  yellow  needles  melting  and  decom¬ 
posing  at  135°.  The  bromide  is  a  white,  crystalline  precipitate  melt¬ 
ing  at  166°,  and  the  iodide  a  yellow  precipitate  melting  at  101°. 

K.  J.  P.  O. 


Derivatives  of  jo-Iodoethylbenzene  containing  Polyvalent 
Iodine.  Conrad  Willgerodt  and  Willy  Bergdolt  ( Annalen ,  1903, 
327,  286 — 300). — The  p-aminoethylbenzene,  which  was  used  in  the 
preparation  of  the  compounds  described  in  this  communication,  was 
obtained  by  heating  aniline  (3  parts),  absolute  alcohol  (1‘5  parts), 
and  zinc  chloride  (4  parts)  in  an  autoclave  at  280°;  the  base  was 
purified  by  conversion  into  its  sulphate,  which  melted  at  239°,  and 
was  then  treated  in  the  usual  manner  with  nitrous  acid  and 
potassium  iodide  in  order  to  prepare  p-iodoethylbenzene  ;  the  latter 
is  a  liquid  boiling  at  209-01°  (corr.)  under  736  mm.  pressure. 

p -Ethylphenyl  iodochloride ,  C6H4Et’ICl2,  prepared  by  passing  dry 
chlorine  into  a  cooled  solution  of  p-iodoethylbenzene  in  acetic 
acid,  forms  pale  yellow  needles  decomposing  at  103°,  and  when 
treated  with  5  per  cent,  sodium  hydroxide  solution  is  converted  into 
p-iodosoethylbenzene,  which  is  an  insoluble,  white,  amorphous  powder 
melting  at  89°. 

yj-Iodoxyethylbenzene,  C6H4Et’I02,  is  obtained  from  the  chloride 
just  described  by  prolonged  treatment  with  concentrated  sodium 
hypochlorite  solution ;  it  crystallises  in  white  leaflets  decomposing 
at  196-5°. 

Di-p-ethylphenyliodinium  hydroxide  is  obtained  in  aqueous  solution 
by  prolonged  stirring  of  a  mixture  of  molecular  proportions  of 
p-iodosoethylbenzene  and  p-iodoxyethylbenzene  with  moist  silver 
oxide;  the  chloride  crystallises  in  white  needles  melting  at  150°,  the 
mercurichloride,  I(C6H4Et)201,HgCl2,  in  needles  melting  at  120°,  the 
platinichloride  (with  3H20)  in  yellow  needles  decomposing  at  148°. 
The  bromide  forms  needles  which  decompose  when  exposed  to  light, 
and  melt  at  145°;  the  iodide  is  unstable,  and  crystallises  in  needles 
melting  at  42°. 

Phenyl-p-ethylphenyliodinium  hydroxide  can  be  obtained  as  an 
aqueous  solution  in  the  usual  manner ;  the  chloride  forms  colourless 
stable  needles  melting  at  169°,  the  mercurichloride , 
(C6H4EfIPhCl)2,HgCl2, 

needles  melting  at  125°,  and  the  platinichloride,  which  crystallises 
with  3H20,  separates  in  yellow  needles  melting  at  155°,  The  bromide 
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crystallises  in  needles  melting  at  172°,  the  iodide  in  yellow  needles 
melting  at  160°,  and  the  nitrate  in  leaflets  melting  at  138°. 

p-Ethylphenyl-o-tolyliodinium  hydroxide  was  obtained  in  aqueous 
solution  in  the  usual  manner ;  the  chloride  crystallises  in  leaflets 
melting  at  165°,  the  platiniohloride  forms  yellowflocks  melting  at  132°, 
the  bromide  crystallises  in  leaflets  melting  at  150°,  and  the  iodide  is 
a  white  precipitate  melting  at  139°. 

Monoiododi-Tp-ethylphenyliodiniurn  hydroxide, 

ICcHaEt*I(C6H4Et)  •  OH, 

is  obtained  in  solution  by  treating  the  iodide  with  moist  silver  oxide ; 
a  solution  of  the  sulphate  of  this  base  is  prepared  by  introducing 
moist  jo-iodosoethylbenzene  into  sulphuric  acid,  cooled  to  —  10°,  and 
then  diluting  with  ice ;  the  iodide  is  precipitated  when  potassium 
iodide  is  added  to  the  solution  of  the  sulphate ;  it  melts  at  90°.  The 
bromide  is  obtained  in  a  similar  manner,  and  crystallises  in  white 
leaflets  melting  at  120°.  A  mercurichloride, 

[0,H4EfI(C,H,IEt)Cl]yHgOIJ, 

also  prepared  from  the  sulphate,  crystallises  in  pale  rose-coloured 
leaflets  melting  at  142°;  the  platiniohloride  forms  yellow  needles 
melting  at  135°. 

Dichloroethyl-p-ethylphenyliodinium  chloride ,  C2H3Cl2*I(C6H4Et)Cl,  is 
obtained  when  acetylene-silver  chloride  and  p-ethylphenyl  lodochloride 
are  intimately  mixed  in  the  presence  of  water,  and  crystallises  in 
needles,  melting  at  134°,  and  decomposing  when  exposed  to  light ;  the 
mercurichloride,  [C2HgC]2H(C6H4Et)Cl]2HgC)2,  crystallises  in  needles 
melting  at  6 7 ‘5°,  and  the  platiniohloride  in  yellow  needles,  with 
2HaO,  melting  at  128°.  The  bromide  forms  needles  melting  at  129°, 
and  ‘’the  iodide  a  yellow,  amorphous  powder  which  is  very  unstable 
and  decomposes  at  69°. 

lp-Ethylphenyl-a-naphthyliodinium  hydroxide,  C6H4Et’I(C10H7),OH,  can 
be  prepared  in  a  moderately  concentrated  aqueous  solution  by  treating 
an  aqueous  suspension  of  a-iodosonaphthalene  and  p-iodoxyethyl- 
benzene  with  silver  oxide ;  the  chloride  is  a  white  powder  melting  at 
168°,  the  mercurichloride,  [C6H4Et*I(C10H7)Cl]2,HgCl2,  a  white  powder 
melting  at  56° ;  the  platinichloride  crystallises  in  yellow  needles 
melting  at  170°.  The  bromide  forms  white  flocks  melting  at  156°,  and 
the  iodide  is  a  yellow  powder  melting  at  48° ;  the  dichromate  is  a  very 
unstable  yellow  powder  exploding  at  56°.  K.  J.  P.  O. 

Derivatives  of  p-Iodopropylbenzene  containing  Polyvalent 
Iodine.  Conrad  Willgerodt  and  Paul  Sckerl  ( Annalen ,  1903,  327, 
301 — 317). — p -Aminopropylbenzene  is  prepared  by  heating  aniline  (2 
parts),  n-propyl  alcohol  (1 — 2  parts),  and  zinc  chloride  (3  parts)  at  280° 
in  iron  pressure  tubes  and  fractionating  the  crude  product ;  the  base  is 
purified  by  conversion  into  the  sulphate,  and  is  a  colourless  oil  boiling 
at  224 — 226°.  p -lodopropylhenzene  is  prepared  in  the  usual  manner  by 
diazotising  the  pure  sulphate,  and  is  a  pale  yellow  oil  boiling  at 
240 — 242°  and  having  an  aromatic  odour. 

p -lodosopropylbenzene,  C6H4Pra*IO,  prepared  from  the  chloride,  is  a 
white  powder  which  explodes  at  105°;  the  chloride ,  C6H4Pra,ICl2,  is 
prepared  by  passing  chlorine  into  a  solution  of  jo-iodopropylbenzene 
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dissolved  in  a  mixture  of  chloroform  and  petroleum,  and  crystallises  in 
yellow  needles  melting  at  68°.  The  acetate,  C6H4Pra,I(OAc)2,  crystal¬ 
lises  in  transparent  prisms  melting  at  101°,  and  is  unstable.  The  basic 
nitrate,  C6H4Pra,I(0H)*N03,  is  an  unstable  powder  which  decomposes, 
yielding  an  oil ;  the  basic  sulphate,  [C6H4Pra,I(0H)]2S04,  is  a  yellowish- 
white  powder  exploding  at  90°,  the  basic  iodate  a  yellow,  crystalline 
powder  decomposing  at  75°,  and  the  basic  perchlorate  a  lemon-yellow 
powder  which  explodes  with  violence  at  73°,  aud  spontaneously  on 
keeping.  The  chromate  is  a  very  unstable,  pale  red  precipitate,  which 
sinters  at  30°  and  explodes  violently  at  35 — 40°. 

p -Iodoxypropylbenzene,  C6H4Pra,I02,  is  most  easily  prepared  by 
treating  the  corresponding  iodoso-compound  with  cold  water,  and  crys¬ 
tallises  in  leaflets  which  explode  at  180 — 200°.  Only  an  impure 
material  can  be  prepared  by  the  action  of  hypochlorous  acid  on  the 
iodoso-derivative. 

Di-^-propylphenyliodinium  hydroxide,  I(C6H4Pra)2‘OH,  can  only  be 
obtained  in  small  quantity  by  Meyer  and  Hartmann's  method,  but  can 
be  more  easily  prepared  by  warming  the  iodoso-derivative  with  water 
containing  silver  oxide  in  suspension.  Addition  of  sodium  chloride, 
bromide,  or  iodide  to  the  solution  of  the  base  brings  about  the  precipita¬ 
tion  of  the  corresponding  salt.  The  chlo^'ide  crystallises  in  colourless 
needles  melting  at  143° ;  the  mercurichloride,  I(C6H4Pra)2Cl,HgCl2, 
is  a  crystalline  precipitate  melting  at  128°;  the  platinichloride  forms 
flesh-coloured  leaflets  decomposing  at  163°.  The  bromide  crystal¬ 
lises  in  colourless  needles  melting  at  158°,  and  the  iodide  in  lustrous 
needles  melting  and  decomposing  at  135 — 140°;  the  periodide, 
I(C6H4Pr«)2I3,  is  prepared  by  adding  a  solution  of  iodine  in  chloro¬ 
form  to  a  solution  of  the  iodide  in  the  same  solvent  and  precipitating 
with  petroleum;  it  forms  lustrous  crystals  melting  at  57°.  The  iodate, 
forms  a  yellow,  transparent  mass  melting  and  decomposing  at  92°. 

■p-Propylphenyl-o-tolyliodinium  hydroxide  is  obtained  in  aqueous 
solution  by  shaking  a  mixture  of  y>-iodoxy propyl  benzene  and  o-iodoso- 
toluene  with  silver  oxide  and  water.  The  chloride  crystallises  in  colour¬ 
less  leaflets  melting  and  decomposing  at  133°,  the  platinichloride  in  red 
forms  melting  and  decomposing  at  144°.  The  bromide  is  a  crystalline 
powder  melting  and  decomposing  at  133°,  and  the  iodide  forms  white 
crystals  decomposing  at  123°. 

Monoiododi-pyyropylphenyliodiniurn  hydroxide, 

.  C6H4Pia*I(C6H3PraI)*OH, 

is  prepared  from  the  iodide.  A  solution  of  the  sulphate  is  prepared  by 
adding  yj-iodosopropylbenzene  to  sulphuric  acid  cooled  to  -  8°.  The 
chloride  is  unstable  and  melts  and  decomposes  at  43° ;  the  mercurichloride , 
C6H4Pra*I(C6H3PraI)Cl,HgCl2,  forms  rosettes  of  crystals  decomposing 
at  95°,  the  platinichloride  a  rose-coloured  precipitate  decomposing  at 
140°  ;  the  bromide  is  a  white  precipitate  melting  at  45°,  and,  like  the 
chloride,  decomposes  on  boiling  with  water,  and  the  iodide  decomposes 
at  38°. 

The  authors  express  the  opinion  that  the  action  of  sulphuric  acid  on 
iodoso-compounds  does  not  produce,  as  Meyer  believed,  an  alternate 
addition  and  elimination  of  water,  but  rather  that  the  following  series 
of  changes  take  place:  lPhO  +  H2S04  =  IPlnS04  +  H20 ;  IPhIS04  + 
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H2S04  =  IPh(0*S03H)2 ;  then  2IPh(0-S08H)2  =  C6H4I-IPh-OS03H  + 
H2S04  +  H2S808  ;  or  IPh<°>S02  +  IPh(OS03H)2  - 
C6H4I-IPh*OS03H  +  H2S2Os. 

K.  J.  P.  0. 

Substitution  of  Oxygen  by  Fluorine  in  Iodoxy-  and  Iodoso- 
compounds.  Rudolf  F.  Weinland  and  W.  Stille  ( Annalen ,  1903, 
328,  132 — 139). — The  replacement  of  oxygen  by  fluorine  in  aromatic 
iodoxy-compounds,  which  has  been  previously  recorded  (Abstr.,  1901, 
i,  684),  has  been  studied  in  several  additional  cases,  and  a  number  of 
iodosofluorides  have  been  described.  It  has  been  also  shown  that  in 
iodoso-compounds,  oxygen  can  similarly  be  replaced  by  fluorine,  iodo- 
fluorides  being  formed. 

Toluene-m-iodoso fluoride,  CgH^Me’IOFg,  is  prepared  by  saturating 
warm  40  per  cent,  hydrofluoric  acid  with  m-iodoxytoluene ;  on  cooling, 
the  iodosofluoride  separates  in  small,  colourless  needles,  melting,  when 
rapidly  heated,  at  180°,  and  decomposing  at  188°.  Bromobenzene- 
p- iodosofluoride ,  C6H4Br*IOF9,  crystallises  in  small  needles  exploding 
at  225°. 

Tolyl  'p-iodojluoride,  C(.H4Me*  IF,,  is  prepared  by  slowly  adding 
hydrofluoric  acid  to  a  solution  of  p-iodosotoluene  in  acetic  acid,  when 
the  iodofluoride  slowly  separates  in  small,  yellow  needles ;  this  sub¬ 
stance  can  only  be  obtained  in  a  pure  state  when  very  small  quantities 
are  used  and  the  temperature  kept  at  40° ;  it  melts  at  112°  and 
decomposes  at  115°.  Bromophenyl  p- iodofluoride ,  C6H4Rr'IF2,  pre¬ 
pared  in  a  similar  manner,  crystallises  in  yellow  needles  melting  at 
110°  and  decomposing  at  135 — 140°.  K.  J.  P.  O. 

Action  of  Sulphur  and  of  Selenium  on  Magnesium  Phenyl 
and  Magnesium  a-Naphthyl  Bromides.  Taboury  ( Bull.  Soc.  chim., 
1903,  [iii],  29,  761 — 765). — Sulphur  interacts  with  magnesium  phenyl 
bromide  in  ethereal  solution,  and,  on  decomposing  the  product  with 
dilute  hydrochloric  acid,  thiophenol  and  phenyl  disulphide  are  obtained  ; 
similarly,  magnesium  a-naphthyl  bromide  gives  a-thionaphthol  and 
naphthyl  disulphide.  Replacing  the  sulphur  by  selenium,  selenophenol 
and  a-selenonaphthol  are  formed.  If,  instead  of  decomposing  the  first 
product  of  the  interaction  of  sulphur  and  the  aryl  magnesium  bromide 
with  dilute  acid,  benzoyl  chloride  is  employed,  the  benzoates  of  thio¬ 
phenol  and  a-thionaphthol  are  obtained ;  phenyl  thiolbenzoate,  SPh'COPh, 
crystallises  from  dilute  alcohol  in  needles  and  melts  at  56°  ;  a  naphthyl 
thiolbenzoate,  C10H7’S'COPb,  melts  at  117 — 118°.  W.  A.  D. 

Asymmetric  Tetramethyldiaminophenyldiphenylenemethane 
and  a  Colouring  Matter  derived  from  it.  Alfred  Guyot  and 
M.  Granderye  ( Compt .  rend.,  1903,  137,  413 — 414.  Compare  Haller 
and  Guyot,  Abstr.,  1901,  i,  569). — &s-Tetramethyldiaminophenyldi- 
phenyleneniethane  was  obtained  by  dissolving  the  o-amino-leuco- 
base  of  malachite  green  in  sulphuric  acid,  diazotising  at  0°,  and  then 
warming  to  100°.  It  is  obtained  in  slender,  white  crystals  by  pre¬ 
cipitating  a  benzene  solution  with  hot  alcohol;  it  melts  at  149°  and 
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is  very  soluble  in  benzene.  This  leucobase,  when  oxidised,  gives  a 
violet  colouring  matter ;  the  oxidation  was  carried  out  in  hydrochloric 
acid  solution  with  lead  peroxide.  The  hydrochloride , 

,CaH,*NMe„ 


NMe2-C6H4 


oc1<c0h4 


is  very  soluble  in  hot  water,  and  crystallises  in  long,  slender,  dark 
needles.  With  potassium  or  lead  nitrate,  it  gives  the  corresponding 
nitrate  in  a  similar  form. 

The  salts  are  not  substantive  dyes,  but  give  a  violet  shade  on 
wool  mordanted  with  aluminium  or  ii-on ;  they  are  not  fluorescent. 

J.  McC. 


Addition  of  Hydrogen  Fluoride  to  Salts  of  Sulphonic  Acids. 

Rudolf  F.  Weinland  and  W.  Stille  ( Annalen ,  1903,328,  140 — 149). 
— The  property  possessed  by  hydrogen  fluoride  of  forming  crystalline 
additive  products  with  the  potassium,  rubidium,  and  ciesium  salts  of 
various  sulphonic  acids  has  been  previously  described  (Weinland  and 
Kappeller,  Abstr.,  1901,  i,  309).  It  is  now  found  that  the  alkali  salts 
(including  the  ammonium,  lithium,  and  sodium  compounds)  of  thymol- 
6-sulphonic  acid  exhibit  this  property  to  a  remarkable  degree.  The 
presence  of  the  corresponding  alkali  fluoride  favours  the  separation  of 
the  additive  product,  and  the  ammonium  salts  of  the  sulphonic  acids 
are  also  generally  capable  of  forming  these  additive  compounds  when 
ammonium  fluoride,  as  well  as  hydrofluoric  acid,  is  added  to  the  solution 
of  the  sulphonate. 

Potassium  thymolsulphonate  forms  the  additive  compound, 
0H*C6H2MePr^-S03K,2HF, 

when  potassium  thymolsulphonate  and  excess  of  potassium  fluoride  are 
dissolved  in  warm  40  per  cent,  hydrofluoric  acid  and  the  mixture 
allowed  slowly  to  concentrate  over  phosphoric  oxide  and  alkali  hydr¬ 
oxide  ;  the  salt  separates  in  large,  four-sided  plates,  which  are  not 
stable  even  in  dry  air.  The  rubidium,  caesium,  and  ammonium  salts 
are  isomorphous  with  the  potassium  salt.  The  sodium  salt, 
09-C6H2MePrP-S03Na,HF, 

forms  rectangular  crystals.  The  lithium  salt  has  a  similar  composition 
and  closely  resembles  the  sodium  salt. 

Ammonium  benzenesulphonate  and  hydrofluoric  acid  form  the  double 
salt,  PhS03’NH4,HF,  which  is  very  stable  and  crystallises  in  thin 
leaflets  ;  the  analogous  derivative  of  ammonium  ^-phenolsulphonate, 
OH’CgHj'SOg'NH^  is  also  stable  and  crystallises  in  thin  leaflets. 
The  derivative  of  ammonium  sulphosalicylate, 

S03NH4-C6H3(0H)-C02H,HF, 

crystallises  in  leaflets  and  is  very  stable.  The  double  salt,  obtained 
from  potassium  di-iodo-^)-phenolsulphonate,  0H*C6H2I2*S03K,HF, 
crystallises  in  needles ;  the  rubidium  and  ammonium  salts  closely 
resemble  it.  K.  J.  P.  O. 


Transition  of  Different  Substituted  Anilines  into  Com¬ 
pounds  of  the  Ammonium  Type.  Nicolai  A.  Menschutkin 
and  L.  Simanowsky  ( J Russ.  Phys.  Chem.  Soc.,  1903,  35,  204 — 210. 
Compare  Fischer  and  Windaus,  Abstr.,  1900,  i,  224), — The  author  has 
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made  a  number  of  experiments  on  the  combination  of  allyl  haloid 
compounds  with  pyridine, a-picoline,  diallyl-o-toluidine,  dimethylaniline, 
dimethyl-y-m,-xylidine,methylaniline,  o-andm-toluidines  and  m-xylidine, 
from  the  results  of  which  the  following  conclusions  are  drawn  :  tertiary 
anilines,  and  also  the  tertiary  bases  of  the  pyridine  and  quinoline  groups 
with  allyl  bromide  or  iodide  or  methyl  iodide,  yield,  besides  compounds 
of  the  ammonium  type,  a  certain  proportion  of  the  hydrogen -haloid 
salt  of  the  base  taken,  varying  with  the  conditions.  For  the  tertiary 
anilines,  the  combined  action  of  allyl  and  methyl  iodides  will  not  serve 
for  showing  that  they  contain  a  benzene  nucleus.  With  1  mol.  of 
alkyl  iodide,  primary  or  secondary  anilines  give  substituted  aniline 
salts,  but  no  quaternary  ammonium  compounds,  and  with  an  excess  of 
the  alkyl  haloid  this  action  also  takes  place,  only  to  a  greater  extent. 
Conclusions  regarding  the  influence  of  the  side-chain,  as  evidenced  by 
these  results,  must  be  drawn  with  caution. 

The  following  new  compounds  were  prepared  by  the  action  of  2  mols. 
of  allyl  iodide  on  1  mol.  of  the  corresponding  toluidine  in  presence  of 
sodium  carbonate  solution  : 

Diallyl-o-toluidine,  CtiH4Me*N(C3H5)2,  boils  at  229 — 232°  and  has 
a  sp.  gr.  09392  at  19°. 

Di allyl -m-toluidine  boils  at  245 — 249°  and  has  a  sp.  gr.  09430 
at  19°. 

D tally l-p-toluidine  boils  at  252 — 257°  and  has  the  sp.  gr.  0-9442 
at  19°. 

These  compounds  are  all  pale  yellow  oils  with  a  characteristic 
aromatic  odour  ;  in  the  air,  they  turn  brown  and  become  tarry.  They 
dissolve  in  acids,  but  the  solutions  do  not  give  crystalline  salts  except 
in  the  case  of  the  picrates,  which  form  microscopic,  yellowish-red, 
rhombic  and  hexagonal  prisms  and  plates  soluble  in  alcohol. 

T.  H.  P. 


Diphenamine  [Dianilino-]  Compounds  of  Aldehydes.  Alexander 
Eibner  ( Annalen ,  1903,  328,  121 — 131.  Compare  Abstr.,  1899,  i,  41 ; 
1901,  i,  97,  376,  640). — A  resume  is  given  of  recent  work  on  additive 
derivatives  of  aldehydes  with  aromatic  amines,  in  which  is  included 
nitrogenous  substances  resembling  (1)  the  true  aldehydic  polymerides, 
(2)  the  aldol  condensation  products,  (3)  the  additive  products  of  alde¬ 
hydes  and  sulphurous  acid  or  disulphites,  (4)  the  additive  products 
with  water,  the  nitrogen  analogues  of  which  are  the  dianilino- 
derivatives  of  aldehydes  and  aniline  and  its  homologues, 

K-CH(NHPh)2. 

A  more  detailed  account  than  that  previously  published  of  the 
characters  of  the  dianilino-compounds  is  given,  and  various  additional 
facts  are  recorded.  Propaldehyde  and  aniline  (2  mols.)  yield  an  oily 
dianilino-compound.  On  oxidation,  all  dianilino-compounds  yield  azo¬ 
benzene. 

^-Chloroaniline  (2  mols.)  and  7-valeraldehyde  (1  mol.)  yield  a  con¬ 
densation  product  which  forms  needles  or  large  prismatic  crystals 
melting  at  104°,  and  is  not  a  dianilino-compound  but  a  tertiary  anhydro- 
base,  (C5H10)2(NH*C6H4C1)2  ;  on  reduction  with  sodium  and  alcohol, 
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/?-chloro-i-amylaniline  and  an  ethylene  base  of  characteristic  odour  are 
formed. 

i-Valeraldehyde  and  ^/-nitroaniline  condense,  on  the  other  hand, 
forming  a  dicmifmo-compound,  C5H10(NH*C6H4*NO2)2,  which  crys¬ 
tallises  in  yellow  needles  melting  at  158°,  and  is  readily  hydrolysed  by 
warm  dilute  sulphuric  acid. 

The  aliphatic  aldehydes,  which  are  soluble  in  water,  yield,  with 
anilines,  dianilino-derivatives,  whilst  those  which  are  insoluble 
only  yield  these  diamines  with  substituted  anilines  containing 
negative  groups  ;  in  the  absence  of  such  groups,  tertiary  anhydro- 
compounds  are  formed.  The  aromatic  aldehydes  yield  tertiary 
anhydro-bases  with  aniline  and  its  homologues,  even  when  these 
contain  negative  groups.  K.  J.  P.  O. 

A  Class  of  (//-Thiocarbamides  described  as  Normal  Carb- 
amides.  Henry  L.  Wheeler  and  George  S.  Jamieson  (J.  Amer. 
Ghem.  Soc .,  1903,  25,  719 — 722). — The  alkyl  derivatives  of  normal 
thiocarbamides  have  the  alkyl  group  attached  to  sulphur,  and,  when 
further  alkylation  takes  place,  the  substitution  occurs  at  the  nitrogen 
atom  (Bertram,  Abstr.,  1892,  465).  Certain  thiocarbamides  have, 
however,  been  described  by  Wunderlich  (Abstr.,  1886,  435)  and  by 
Hecht  (Abstr.,  1890,  476,  1103)  as  yielding  nitrogen  alkyl  derivatives 
with  alkyl  haloids,  but  the  authors  now  show  that  those  compounds 
are  (//-thiocarbamides  of  the  type  NR7C(SR/)‘NH*CN,  where  the  sub¬ 
stituted  alkyl  group,  R',  is  attached  to  sulphur. 

Cyanophenylmethyl-(//-thiocarbamide,  obtained  by  the  action  of 
methyl  iodide  on  the  crystalline  product  from  sodium  cyanoamide  and 
phenylcarbimide  (compare  Hecht,  loc.  cit.),  was  heated  with  excess  of 
alcoholic  ammonia  for  five  hours  at  90 — 95°.  Mercaptan  was  evolved, 
and  cyanojihenylguanidine  was  formed  according  to  the  equation 
NPh:C(SMe)-NH*CN  +  NHS  =  MeSH  +  NPh:C(NH2)-NH-CN ;  it  crys¬ 
tallises  from  alcohol  in  colourless  needles  melting  at  190 — 191°. 
Ammonium  cyanophenylmethyl-\p-thiocarbamide ,  obtained  by  heating 
the  (//-thiocarbamide  at  100°  for  five  hours  with  alcoholic  ammonia 
saturated  with  hydrogen  sulphide,  crystallises  in  colourless  needles 
melting  at  about  142 — 143°  to  a  pale  yellow  liquid. 

Cyanophenylbenzyl-i/'-thiocarbamide,  prepared  according  to  Hecht’ s 
method,  is  identical  with  the  substance  obtained  by  Fromm 
(Abstr.,  1895,  i,  418).  Both  products  melt  at  182 — 183°,  and  yield 
identical  methyl  derivatives. 

(//-Thiocarbamides  containing  a  -ON  group  are  more  stable  and  less 
chemically  active  than  other  (//-thiocarbamides.  They  have  acid 
properties  and  form  salts  with  ammonia.  A.  McK. 

(//-Dithiobiurets.  Treat  B.  Johnson  (Ameo\  Chem.  J.,  1903, 
30,  167 — 182). — Aqueous  solutions  of  non-substituted  (//-thiocarb¬ 
amides  are  fairly  stable  at  the  ordinary  temperature  (compare  Wheeler 
and  Merriam,  this  vol.,  i,  524)  and  readily  combine  with  thiocarb- 
imides  to  form  a  new  class  of  (//-dithiobiurets. 

[With  Howard  S.  Bristol.] — a,-Phenyl-l-methyl-\J/-dithiobiuret, 
NPh!C(SMe),NH,CS*NH2,  prepared  according  to  Tursini’s  method 
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(Abstr.,  1884,  1140),  crystallises  from  alcohol  in  long  prisms  and 
melts  at  122°.  The  corresponding  ethyl  compound,  prepared  by 
Tursini,  differed  in  properties  from  the  i//-ethyldithiobiuret, 
NHPh,CS*NIC(SEt)*NH2,  prepared  by  the  authors  from  i//-ethylthio- 
carbamide  and  phenylthiocarbimide.  The  action  of  a  thioearbimide 
on  a  substituted  j//-thiocarbamide  is  represented  by  an  equation  such 
as  SEt-C(NH2):NPh  +  PhCNS  =  SEt*C(:NH)-NPh-CS*NHPh  (labile) 
— *■  SEt'C(!NPh),NH*CS*NHPh  (stable),  although,  however,  no  forma¬ 
tion  of  labile  products  was  observed  in  any  instance. 

a.-Phenyl-2-methyl-ip-dithiobiuret,  NIlPh*CS*NH‘C(SMe)INH,  pre¬ 
pared  by  the  action  at  the  ordinary  temperature  of  phenylthio¬ 
carbimide  on  methyl-t//-thiocarbamide,  separates  from  alcohol  in 
prisms  which  melt  and  decompose  at  124°.  Its  melting  point  is 
lowered  to  102°  by  admixture  with  a-phenyl-l-methyl-i//-dithio- 
biuret.  Instead  of  forming  a  triazole  derivative  with  phenylhydr- 
azine,  phenylthiocarbimide  is  liberated  and  diphenylthiosemicarbazide 
is  produced.  The  corresponding  ethyl  derivative  forms  yellow,  tabular 
crystals  and  melts  at  114°. 

p- Tolylmethyl-\p- thiocarbamide  hydriodide,  prepared  from  ju-tolyl- 
thiocarbamide  and  methyl  iodide,  crystallises  in  prisms  and  melts  and 
decomposes  at  129 — 130°.  The  base  separates  from  light  petroleum 
in  plates  and  melts  at  65 — 67°  (compare  Dixon,  Trans.,  1903, 
83,  556). 

c-Phenyl-Si-'p-tolyl-l-methyl-ij/-dithiobiuret, 

C6H4Me-N:C(SMe)NH*CS-KHPh, 

prepared  from  phenylthiocarbimide  and  ^-tolylmethyl-^-thiocarb- 
amide,  crystallises  from  alcohol  in  prisms  melting  at  93°.  With 
phenylhydrazine,  it  forms  diphenylthiosemicarbazide.  With  methyl 
iodide,  it  forms  c-phenyl-&-\)-tolyl-\  :  2 -dimethyl-ty-dithiobiuret  hydr¬ 
iodide,  C6H4Me,NIC(SMeVNH’C(SMe)’.NPh,HI,  which  crystallises 
from  alcohol  in  prisms  and  melts  at  164°  ;  the  base  was  obtained  as 
an  oil.  &-p-Tolyl-&-\)-dimethyl-\p-thiocarbamide  hydriodide, 
C7H7-NMe-C(SMe):NH,HI, 

prepared  from  methyl  iodide  and  p-tolylmethyl-i//-thiocarbamide, 
melts  and  decomposes  at  190 — 191°  ;  the  free  base  was  obtained  as  an 
oil.  c-Phenyl-si-p-tolyl-2  : 1-dimethyl-ip-dithiobiuret, 

C7H7-NMe-C(8Me):N*CS-NHPh, 

crystallises  from  alcohol  in  elongated  prisms  and  melts  at  124° ;  its 
hydriodide  melts  and  decomposes  at  182°. 

[With  Morgan  S.  Elmer.] — ac-Diphenyl-l-methyl-xjj-dithiobiuret, 
NPhIC(SMe)*NH*CS*NHPh,  crystallises  from  alcohol  in  transparent 
prisms  and  melts  at  101°.  When  warmed  with  hydrochloric  acid, 
mercaptan  is  evolved  and  methyl  phenyldithioallophanate  is  formed  ; 
this  melts  and  decomposes  at  157 — 158°.  ac- Diphenyl -1 :  2-dimethyl- 
i^-dithiobiuret  hydriodide,  !NPhIC(SMe)NHO(SMe)INPh,HI,  crystal¬ 
lises  from  alcohol  in  stout  prisms,  which  melt  and  decompose  at 
154 — 155°.  The  base  forms  acicular  prisms  and  melts  at1  103 — 104°. 
SiC-Diphenyl-Si-l-dimethyl-^-dithiobiuret,  NMePh*C(SMe)!N*CS*NHPb, 
crystallises  from  alcohol  in  stout  prisms  and  melts  at  133 — 134°. 
&c-Diphenyl-\-benzyl-\l/-dithiobiuret,  NPhiC(S’C7H7),NH*CS*NHPh, 
separates  from  alcohol  in  colourless  prisms  and  melts  at  98 — 100°, 
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Benzoylthiocarbimide  acts  violently  on  phenylbenzyl-i/'-thiocarb- 
amide  to  form  a  substance  which  melts  at  190 — 191°  and  which 
is  probably  a  triazine  derivative. 

[With  William  B.  Cramer.] — By  the  action  of  phenylthiocarbimide 
on  o-tolylmethyl-i/'-thiocarbamide  (m.  p.  101°,  compare  Dixon,  loc> 
cit .),  c-phenyl-Si-o-tolyl-\-riieihyl-il;-dithiobiuret, 

cXMe-N:C(SMe)-NH-CS-NHPh, 

was  formed  ;  it  crystallises  from  alcohol  in  plates  and  melts  at 
114—115°. 

c-Phenyl-a.-0‘tolyl-\  :  2-dir/iethy!-if/-ditJiiobiuret  hydriodide, 
C6H4Me-N:C(SMe)-NH-C(SMe):  NPh,HI, 
melts  and  decomposes  at  147 — 148°;  the  base  crystallises  from 
alcohol  in  prisms  and  melts  at  70 — 71°. 

a.-Phenyl-c-o-tolyl-\-methyb{f/-dithiobiuret , 

NPh:C(SMe)-NH-CS-NH-C6H4Me, 
crystallises  from  alcohol  in  plates  and  melts  at  114 — 115°.  When  its 
methyl  iodide  additive  product  is  decomposed  by  sodium  hydroxide, 
a-o-tolyl-c-phenyl-1  :  2-dimethyl-i^-dithiobiuret  is  formed. 

c-Pkenyl-a-o-tolyl- 1  -ethyl-ty-dithiobiuret, 

C6H4Me-N:C(SEt)-NH*CS-NHPh, 

crystallises  from  dilute  alcohol  in  plates  and  melts  at  117 — 118°. 
When  heated  with  hydrochloric  acid,  mercaptan  is  evolved  and  ethyl 
phenyldithioallophanate  is  produced. 

SL-Phenyl-c-o-tolyl-\-ethyl-\p-dithiobiuret, 

NPh:C(SEt)-NH-CS-NH-C6H4Me, 

crystallises  from  alcohol  in  plates  and  melts  at  95 — 96°.  ac -Diphenyl- 
l-ethyl-{(i'dithiobiuret,  NPhiC(SEt)*NH'CS*NHPh,  crystallises  from 
alcohol  in  plates  and  melts  at  91 — 93°.  &c-Di-o-tolyl-\-ethyl- 
xp-dithiobiuret,  C6H4Me*lSiIC(SEt),NH,CS,NH,C6H4Me,  crystallises 
from  alcohol  in  prisms  and  melts  at  86 — 87°. 

a.c-Di-o-tolyl-\-methyl-\p-dithiobiuret, 

1  C6H4Me-N:C(SMe)-NH-CS-NH‘C6H4Me, 
crystallises  from  alcohol  in  plates  and  melts  at  122 — 123°. 

A.  McK. 

Action  of  Alkali  Sulphides  on  jo-Nitrobenzylaniline.  Frederick 
J.  Alway  and  Arthur  B.  Walker  ( Amer .  Chem.  J.,  1903,  30, 
105 — 110). — p-Nitrobenzylaniline  undergoes  simultaneousoxidation  and 
reduction  when  heated  with  alkali  sulphides  in  alcoholic  solution, 
yj-aminobenzylideneaniline  being  formed  (D.R.-P.  99542).  If  the 
proportion  of  sodium  sulphide  is  not  greater  than  1  mol.  to  8  mols.  of 
nitrobenzylaniline,  or  if  alkali  hydroxides  are  employed,  the  principal 
product  is  jo-azoxybenzylideneaniline.  O.  H.  D. 

Arylation  of  a-Aminonitriles.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  142559). — a-Aminonitriles  react  with  aromatic 
amines  of  the  benzene  series  or  their  alkyl  derivatives  to  form  aryl 
derivatives  :  X-NH2  +  Ar*NH2  =  X-NHAr  +  NH3  ;  X*NH2  +  Ar-NHR 
=  X'NArR  +  NH3.  The  reaction  takes  place  readily  between  the 
free  substances  or  their  salts  in  aqueous  or  alcoholic  solution  at  the 
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temperature  of  the  water-bath.  Anilinoacetonitrile,  NHPh*CH2*CN, 
from  aminoacetonitrile  hydrochloride  and  aniline,  separates  from 
ether  in  colourless  crystals  melting  at  43°.  Ethylanilinoacetonitrile , 
NPhEt*CH2*CN,  is  a  colourless  oil  boiling  at  183°  under  20  mm. 
pressure,  and  solidifying  when  cooled  to  large,  colourless  crystals 
melting  at  24°,  converted  by  heating  with  concentrated  sulphuric  acid 
into  the  amide ,  NPhEt*CH2'CO*NH2,  melting  at  114°.  a-Anilino- 
propionitrile,  NHPh,C2H4,ClSr,  melts  at  92°.  C.  H.  D. 

Preparation  of  Phenylglycine-o-carboxylic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  142506  and  142507. 
Compare  Abstr.,  1902,  i,  367). — Phenylglycine-o-carboxylic  acid  is 
obtained  almost  quantitatively  by  boiling  the  alkali  salts  of  o-ehloro- 
benzoic  acid  and  glycine  with  potassium  carbonate  solution  for  4 — 6 
hours.  If  copper  salts  or  copper  turnings  be  added,  the  time  required 
is  only  1 — 1J  hours.  C.  H.  D. 

Substituted  Derivatives  of  Ethyl  Anilinomalonate.  Richard 
Sydney  Curtiss  ( Amer .  Chem.  J.,  1903,  30,  133 — 144). — Ethyl 
anilinomalonate  reacts  with  nitrous  acid  forming  a  nitroso-derivative, 
N0,NPh,CH(C02Et)2  or  0H*N2PhIC(C02Et)2  (compare  Abstr., 
1900,  i,  482).  The  corresponding  toluidino-compounds  have  now  been 
investigated.  Ethyl  o-toluidinomalonate ,  C6H4Me,NH*CH(C02Et)2, 
prepared  from  o-toluidine  and  ethyl  bromomalonate,  is  a  colourless 
oil,  which  reduces  an  ammoniacal  solution  of  silver  nitrate ;  its  hydro¬ 
chloride  forms  white  crystals  which  melt  at  87 — 90°.  Nitrous  acid 
converts  it  into  a  viscous,  uncrystallisable  oil,  which  gives  the 
Liebermann  nitroso-reaction.  Ethyl  m-toluidinomalonate  crystallises 
from  light  petroleum  or  absolute  alcohol  in  colourless  needles  melt¬ 
ing  at  50 '5 — 51°.  The  hydrochloride  crystallises  from  alcohol  or 
ether  in  rosettes  of  silky  needles  melting  at  80 — 83°,  and  the  nitroso- 
compound  forms  pinkish-amber  prisms  melting  at  58 — 58’5°.  Ethyl 
p-toluidinomalonate  has  been  described  by  Blank  (Abstr.,  1898,  i, 
589)  ;  its  mZroso-compound  is  a  viscous  oil  which  crystallises  with 
great  difficulty.  C.  H.  D. 

Dependence  of  the  Acidity  of  Phenols  on  their  Composition 
and  Structure.  Paul  N.  Raikow  (Chem.  Zeii .,  1903,  27,  781 — 788. 
Compare  this  vol.,  i,  162). — The  author  has  studied  the  relative 
strengths  of  a  large  number  of  substituted  phenols  by  observing  their 
ability  either  to  combine  with  ammonia  or  to  decompose  the  following 
series  of  salts :  sodium  silicate,  potassium  carbonate,  hydrogen 
carbonate,  phosphate,  hydrogen  phosphate,  dihydrogen  phosphate, 
pyrophosphate,  metaphosphate,  ferrocyanide,  ferricyanide,  sulphite, 
sulphate,  hydrogen  sulphate,  borate,  and  nitrite.  The  following 
summary  of  the  results  is  given.  The  introduction  of  an  alkyl  group 
into  the  molecule  of  a  phenol  usually  diminishes  the  acidity  (o-  and 
wi-cresols,  carvacrol,  methylcresol,  trinitrocresol),  but  the  reverse 
obtains  in  some  cases,  />-cresol  for  instance ;  the  introduction  of 
propylene  (eugenol)  increases  the  acidity.  The  polyhydric  phenols  are 
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usually  much  stronger  acids  than  phenol,  but  there  is  little  difference 
as  regards  acidity  between  di-  and  tri-hydric  compounds ;  phloro- 
glucinol  is  remarkable  for  being  only  slightly  acid  as  compared  with 
the  isomeric  pyrogallol.  The  increase  of  acidity  caused  by  hydroxyl 
is  still  recognisable  when  this  radicle  is  present  in  the  side-chain 
(saligenol),  and  a  sulphydryl  group  has  the  same  influence  as  hydroxyl ; 
the  action  of  a  methoxyl  group  is  less  acidifying  than  hydroxyl 
(guaiacol,  catechol,  and  vanillin).  The  aldehydic  group  CHO  distinctly 
enhances  the  acidity  of  a  phenol.  The  influence  of  the  group  C02R 
depends  on  the  chemical  nature  and  molecular  magnitude  of  the  alkyl 
radicle  R,  and  also  on  the  relative  position  of  the  hydroxyl  and 
carbalkoxyl  groups.  Under  similar  conditions,  an  alkyl  radicle 
diminishes  the  acidity  of  a  phenol  more  than  a  phenyl  group,  this 
difference  being  exemplified  in  the  case  of  methyl,  ethyl,  and  phenyl 
salicylates,  and  the  higher  alkyl  group  has  the  greater  effect.  When 
the  radicle  C02R  is  in  the  ortho-position  relatively  to  hydroxyl,  the 
acidity  is  always  decreased,  so  that  methyl  and  ethyl  salicylates  and 
the  esters  of  the  three  o-hydroxytoluic  acids  (Me  =  3,  4,  or  5)  are 
weaker  than  phenol  ■  when,  however,  the  ester  radicle  is  in  the  meta¬ 
position,  the  acidity  is  slightly  increased  (methyl  m-hydroxybenzoate), 
whilst  when  it  is  in  the  ^-position  the  increase  of  acidity  is  the  same 
as  that  caused  by  the  addition  of  another  hydroxyl  group  (methyl 
j9-hydroxybenzoate,  methyl  vanillate,  guaiacol).  Iodine  and  bromine 
as  a  rule  increase  the  acidity,  the  influence  of  iodine  being  less  than 
that  of  bromine,  but  iodophenol  is  exceptional,  being  less  acid  than 
phenol.  Contrary  to  expectation,  the  amino-group  invariably  increases 
acidity,  whether  it  is  present  in  the  nucleus  (aminophenols)  or  as 
an  acid  amide  (salicylamide).  The  nitro-group  is  very  strongly  acidify¬ 
ing,  y>-nitrophenol,  for  instance,  being  a  stronger  acid  than  tribromo- 
phenol,  whilst  picric  acid  can  remove  potassium  from  potassium 
sulphate,  although  not  able  to  decompose  potassium  hydrogen  sulphate 
or  the  corresponding  dihydrogen  phosphate.  W.  A.  D. 


Solubility  of  Picric  Acid  in  Ether.  J.  Bougault  (J.  Pharm. 
Chim.,  1903,  [vi],  18,  116 — 117). — A  specimen  of  '‘dry"  ether 
(sp.  gr.  0*721),  previously  washed  with  water  and  dried  over  calcium 
chloride,  dissolved  10*8  grams  of  picric  acid  per  litre  at  13°.  The 
solubility  of  the  acid  in  “  wet  ”  ether  increases  with  the  quantity  of 
water  present,  thus  ether  of  sp.  gr.  0*725  and  containing  0  8  per  cent, 
of  water  dissolved  36*8  grams  of  picric  acid  per  litre,  whilst  a  third 
specimen  of  sp.  gr.  0*726,  containing  1  per  cent,  of  water,  dissolved 
40  grams  of  the  acid  per  litre.  A  solution  of  picric  acid  in  dry  ether 
(sp.  gr.  0*720)  is  colourless,  but  becomes  yellow  on  the  addition  of  a 
minute  quantity  of  water,  the  maximum  intensity  of  coloration  being 
reached  when  the  sp.  gr.  of  the  ether  has  been  raised  to  0*725.  This 
peculiarity,  which  it  is  suggested  is  due  to  the  formation  of  a  yellow 
hydrate  of  picric  acid,  may  be  used  between  the  limits  mentioned  as 
a  test  for  the  amount  of  moisture  present  in  commercial  ether. 

T.  A.  H. 
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Action  of  Nitric  Acid  on  Halogen  Derivatives  of  p- Alkyl- 
phenols.  I.  Chloro-derivatives  of  ^-Cresol  and  their  Behaviour 
towards  Nitric  Acid.  Theodor  Zincke  [with  W.  Schneider  and 
Wilhelm  Emmerich]  ( Annalen ,  1903,  328,  261 — 321.  Compare  Abstr., 
1901,  i,  330), — Nitric  acid  converts  3-ehloro-p-cresol  into  3-chloro-5- 
nitro-jo-cresol,  and  then  into  a  chloronitro-p-toluquinone,  the  methyl 
group  having  migrated  to  the  neighbouring  carbon  atom,  thus  : 


/"CH - :cCKn  tj  .  pp.^'CMe— -CCl\nn 

CMe<CH.C(NQ2)>C*OH  — >  C0<^ch:C(N02)'>C0‘ 

3 : 5-Dichloro-,  trichloro-,  and  tetrachloro-jo-cresols,  on  the  other 
hand,  do  not  yield  nitro-derivatives,  in  which  a  hydrogen  atom  of  one 
of  the  CH  groups  has  been  substituted,  but  unstable  quinone  de¬ 


rivatives,  thus :  N02‘CMe<^ 


CH:CCl\m 

ch:cck  LU  ’ 


for  these  compounds,  the 


name  quinonitrole  (“  chinitrol  ”)  is  suggested  (compare  Auwers,  Abstr., 
1897,  i,  336). 

3-Chloro-/>-eresol  is  best  prepared  by  passing  the  requisite  amount 
of  chlorine  into  a  cold  solution  of  p-cresol  in  carbon  tetrachloride  and 
fractionating  the  residue  left  on  evaporation  of  the  solvent  ■  the 
fraction  boiling  at  190 — 200°  is  freed  from  jo-cresol  by  shaking  with 
concentrated  sulphuric  acid. 

3  : 5-Dichloro-/?-cresol  (m.  p.  39°)  is  prepared  in  an  exactly  similar 
manner  from  ^-cresol ;  the  acetyl  derivative  crystallises  in  leaflets 
melting  at  48°,  and  the  benzoyl  derivative  in  plates  melting  at  91°. 

2:3:  5-Trichloro-p-cresol  is  prepared  by  passing  chlorine  into  a  solution 
of  jo-cresol  in  acetic  acid  until  the  solution  smells  of  chlorine ;  in  the 
course  of  24  hours,  the  trichloro-compound  separates  in  lustrous  needles 
melting  at  66 — 67°;  it  is  also  formed  in  the  reduction  of  the  hepta- 
chloroketochloride  and  the  tetrachloroketochloride  ;  the  acetyl  derivative 
crystallises  in  needles  melting  at  37 — 38°,  and  the  benzoyl  derivative 
in  plates  melting  at  89°. 

2  :  3  : 5  ;  Q-Telrachloro-p-cresol  is  only  obtained  by  reducing  the 
pentachloroketochloride,  which  is  produced  in  an  impure  state  by 
adding  potassium  acetate  to  an  acetic  acid  solution  of  the  heptachloride 
it  crystallises  in  long,  white  needles  melting  at  190°,  and  on  treatment 
with  chlorine  in  acetic  acid  solution  is  converted  into  pentachloroketo¬ 
chloride  ;  the  acetyl  derivative  crystallises  in  needles  or  leaflets  melting 
at  112°. 

Tetrachloroketodihydrotoluene  ( tetrachloro-p-cresollcetochloride ), 

CMe<^“^>CO, 

is  prepared  either  by  passing  chlorine  into  a  suspension  of  trichloro-jn- 
cresol  in  acetic  acid  or  by  adding  bleaching  powder  solution  to  an 
acetic  acid  solution  of  the  same  trichloro-compound  ;  it  forms  prismatic 
crystals  from  benzene  melting  at  106 — 107°,  is  insoluble  in  alkalis, 
and  sets  free  iodine  from  potassium  iodide ;  on  reduction,  it  is  re¬ 
converted  into  trichlorocresol.  Pentachlorolcetodihydrotoluene  [penta - 

chloro-~p-cresolketochloride) ,  is  best  prepared  by 


adding  potassium  acetate  to  a  suspension  of  the  heptachloroketo- 
chloride  in  acetic  acid,  when  the  ketochloride  dissolves ;  it  can  also  be 
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obtained  by  the  action  of  chlorine  or  hypochlorous  acid  on  tetrachloro- 
jt?-cresol ;  it  crystallises  in  large,  monoclinic  prisms  melting  at  99 — 100°, 
slowly  dissolves  in  alkalis  forming  tetrachlorocresol,  and  is  readily 
reduced  to  the  same  compound. 

Heptachloroketohexahydroioluene  ( heptachloro-p-cresolketochloride ), 

p,r  n.  /CHCl-CC]0^n 
CMeCl<CHCI.0C1->C0, 

is  prepared  by  passing  a  stream  of  moist  chlorine  through  a  suspension 
of  moist  jp-toluidine  hydrochloride  in  acetic  acid  containing  hydrochloric 
acid  until  the  liquid  is  saturated  ;  the  ammonium  chloride  is  filtered 
off  and  the  acetic  acid  evaporated  at  the  ordinary  temperature ;  the 
heptachloride  forms  large,  monoclinic  crystals,  often  prisms,  melting 
at  110°,  and  is  reduced  by  stannous  chloride  to  a  mixture  of  di-  and 
tri-chloro-^-cresols. 

On  passing  chlorine  into  a  solution  of  /?-cresol  in  carbon  tetra¬ 
chloride  in  the  presence  of  iron,  a  ketochloride,  C7H2OClfi,  was  obtained 
in  crystals  melting  at  168°,  and  easily  reduced  to  chlorocresols  by 
stannous  chloride. 


2  :  b-Dichloromethylbenzoquinonitrole,  NOg^CMe^Qg-QQj^CO,  is 

readily  prepared  by  adding  1  c.c.  of  nitric  acid  of  sp.  gr.  1*5  to  a 
solution  of  1  gram  of  3  :  5-dichloro*2>  cresol  in  5  grams  of  acetic  acid,  and 
then  slowly  introducing  cold  water,  when  the  quinonitrole  separates  in 
lustrous  needles,  which  become  red  on  heating  and  melt  and  decompose 
at  74 — 76°;  the  solution  of  this  substance  in  all  solvents  soon  decom¬ 
poses,  nitrous  fumes  being  formed  ;  even  in  the  dry  state  it  decomposes 
within  24  hours,  a  red  tar  being  formed  which  contains  much  chloro- 
nitrocresol.  In  solution  in  acetic  acid,  it  is  converted  into  dichloro- 
methyl-i^  quinol,  and  dichlorocresol  is  regenerated  both  by  reducing 
agents  and  by  alkalis.  A  substance  which  is  free  from  nitrogen 
and  crystallites  in  prisms  or  plates  melting  and  decomposing  at 
154 — 155°,  is  produced  together  with  methyl  nitrite  when  the  quino¬ 
nitrole  is  warmed  with  methyl  alcohol. 

2:3:  §-Trichloromethylbenzoquinonitrole,  N02 •  C Me<C^  ^ |  , ^ j^>CO, 

readily  prepared  in  the  same  manner  as  the  last-mentioned  compound, 
forms  colourless  crystals,  becoming  red  at  65°  and  melting  and  de¬ 
composing  at  70°;  it  is  readily  converted  into  the  corresponding 
i^-quinol  and  into  the  original  trichlorocresol.  On  waiming  with 
methyl  alcohol,  methyl  nitrite  is  produced,  together  with  a  substance 
which  crystallises  in  colourless  prisms  and  melts  at  203 — 204°  evolving 
a  slight  amount  of  gas. 

2:3:5:  §-Tetrachloromethylbenzoquinonitrole  crystallises  in  monoclinic 
prisms  which  become  red  at  80°  and  melt  and  decompose  at  90° ;  it 
closely  resembles  the  two  substances  just  described,  and  yields  the 
corresponding  t^-quinol  when  kept  in  acetic  acid  solution.  When  the 
solid  is  warmed  with  methyl  or  ethyl  alcohol,  the  prisms  of  the  quino¬ 
nitrole  change  into  the  needles  of  a  substance  which  is  probably 

^•CC1!CC1\ 

tetrachloromethylenebernzoquinone,  ;  it  is  pale 


yellow  in  colour,  becomes  white  at  100°,  sinters  at  200°,  but  does  not 

YOL.  lxxxiv.  i.  3  h 
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melt  at  270° ;  it  is  insoluble  in  alkalis,  but  dissolves  in  chloroform,  &c., 
with  an  intense  yellow  coloration,  a  colourless  decomposition  product 
being  slowly  deposited.  It  is  reduced  by  stannous  chloride  to  tetra- 
chlorocresol.  When  heated  with  methyl  alcohol,  it  is  converted  into 
tetrachloro-p-hydroxybenzyl  methyl  ether  (Abstr.,  1902,  i,  283);  the 
corresponding  ethyl  ether,  which  is  obtained  in  a  similar  manner, 
crystallises  in  long,  white  needles  melting  at  128°.  By  acetic  acid,  it 
is  converted  into  the  acetyl  derivative  (m.  p.  170°), 

oac-ch2-ch<^|:^[>co,  or  o  Ac  •  ch2  •  c<^j;  ^J>C-  OH 

(i loc .  cit.).  It  dissolves  in  fuming  nitric  acid,  the  original  quinonitrole 
being  regenerated.  Hydrogen  bromide  does  not  convert  the  quinone 
into  a  pseudobromide,  but  into  tetraehloro-p  cresol. 

QJJ’QQl 

2  :  6- Dichlorometkyl-\p- quinol ,  OH*CMe\Qj^£^/>CO,  is  prepared 

by  shaking  a  suspension  of  the  corresponding  quinonitrole  in  acetic 
acid  at  the  ordinary  temperature  until  a  red  solution  is  obtained,  the 
solvent  is  then  partly  evaporated,  and  the  (//•  quinol  precipitated  by  water; 
it  crystallises  from  a  mixture  of  petroleum  and  benzene  in  long  needles, 
and  from  the  latter  solvent  alone  in  monoclinic  plates  ;  it  melts  at  123°. 
Its  solution  in  alkalis  rapidly  becomes  coloured,  the  (//-quinol  decom¬ 
posing  ;  when  reduced,  dichloroeresol  is  regenerated.  The  acetyl 
derivative  forms  large  crystals  melting  at  82 — 84°.  2:3:  6 -Trichloro- 
methyl-\p- quinol  is  prepared  in  the  same  manner  as  the  compound  last 
mentioned,  but  can  also  be  readily  obtained  directly  from  trichloro-y>- 
cresol  by  the  action  of  nitric  acid  in  acetic  acid  solution.  After  24 
hours,  the  solvent  is  evaporated  at  the  ordinary  temperature ;  the 
product  crystallises  from  methyl  alcohol  in  monoclinic  plates  and  from 
petroleum  in  needles  melting  at  89—90°  ;  the  acetyl  derivative  crystal¬ 
lises  in  needles  melting  at  85 — 86°.  2:3:5: 6-Tetrachloromethyl-ij/- 
quinol  is  prepared  from  the  corresponding  quinonitrole,  or  more 
simply  by  dissolving  tetrachloro-p-eresol  in  hot  nitric  acid  (sp.  gr. 
1*35);  on  cooling,  the  major  part  of  the  (//-quinol  crystallises  out  in 
long  needles  melting  at  166°;  it  is  soluble  in  alkali  hydroxides 
unchanged,  and  is  converted  by  concentrated  sulphuric  acid  into  the 
same  condensation  product  (white  needles,  melting  at  280°  and  soluble 
in  alkalis)  as  is  formed  from  tetrachloro-p-hydroxybenzyl  alcohol. 
The  acetyl  derivative  forms  needles  or  leaflets  melting  at  135°.  Amines 
react  with  the  (//-quinol ;  in  the  case  of  aniline,  a  mixture  of  anilides 
is  formed  when  the  reaction  is  carried  out  in  alcoholic  solution,  but  in 
benzene  the  anilide,  NHPh*C6Cl3Me(OH)IO,  is  produced ;  this  sub¬ 
stance  crystallises  in  pale  yellow  needles  melting  at  192°,  and  is  soluble 
both  in  solutions  of  the  alkali  hydroxides  and  in  concentrated  sulphuric 
acid.  When  a  solution  of  the  (//-quinol  in  alkali,  the  latter  not  being 
in  excess,  is  kept  for  several  hours,  one  atom  of  chlorine  is  replaced 
by  hydroxyl,  2:3: 5-trichloro-6-hydroxymethyl-ij/-quinol  being  formed, 

QH-CMe<g^Si^|>CQ ;  this  substance  crystallises  in  needles 

with  H20,  changing  at  110°  and  melting  at  125°;  it  is  reduced  to 
trichloromethylresorcinol,  and  is  converted  by  chlorine  into  a  keto- 
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chloride :  the  acetyl  derivative,  OH*C6Cl3Me*OAc,  crystallises  in 
lustrous  prisms  melting  and  decomposing  at  161°.  When  chlorine  is 
passed  into  a  solution  of  the  hydroxy-t^-quinol  in  acetic  acid,  a  com¬ 
pound,  0'.C6Cl3Me(0H)*.0,H20,  which  is  at  the  same  time  a  t,'/-quinol 
and  a  ketochloride,  is  formed  ;  it  melts  and  loses  water  at  97°,  melt¬ 
ing  when  anhydrous  at  103°.  2:3:  §-TrichloroA-methylresorcinol , 

is  obtained  on  reduction  of  the  hydroxy -if/- 

quinol,  and  crystallises  in  needles  melting  at  134°,  and  is  soluble  in 
water;  the  diacetyl  derivative  forms  colourless  prisms  melting  at 
126°. 

Pentachloro- 1  :  3-diketo-4:-methyltetrahydrobenzene  (pentamethylresor - 

QQ— QQ1 

cinoldiketochloride),  CMe<^gji(^,j2^>CO,  prepared  by  saturating  a 

solution  of  trichloromethylresorcinol  in  acetic  acid  with  chlorine, 
forms  large,  colourless,  monoclinie  crystals  melting  at  85°.  When 
treated  in  acetic  acid  solution  with  sodium  acetate,  the  ring  is  broken, 
an  acid,  C7H503C15,  being  produced  ;  this  acid,  which  is  probably  a 
S-ketonie  acid,  crystallises  in  needles  melting  at  115°,  and  is  decom¬ 
posed  when  its  alkaline  solution  is  heated.  If  bleaching  powder  is 
added  to  a  solution  of  the  ketochloride,  another  S-ketonic  acid, 
C7H403CI6,  is  produced,  forming  rhombic  prisms  which  melt  at  133°  ; 
since  this  acid,  under  the  influence  of  alkalis,  yields  chloroform,  it 
contains  the  group  CC13*C0*. 

3-Chloro-5-nitro-j)-cresol,  prepared  either  by  adding  nitric  acid 
of  sp.  gr.  04  to  a  solution  of  3-chlorocresol  in  acetic  acid  or  by  adding 
excess  of  sodium  nitrite  to  such  a  solution,  crystallises  in  golden- 
yellow,  flattened  needles  melting  at  65°;  the  sodium  salt  forms  red 
needles,  the  barium  salt  a  red,  the  silver  salt  a  reddish-brown,  and  the 
lead  salt  a  yellow  precipitate.  The  methyl  ether,  prepared  from  the 
silver  salt,  forms  slender,  yellow  needles  melting  at  40 — 41°;  the 
acetyl  derivative  crystallises  in  yellow  needles  melting  at  95°. 
3-Chloro-3- amino  p-cresol,  prepared  from  the  nitro  compound,  crystal¬ 
lises  in  needles  melting  at  89 — 90°,  soluble  in  alkali  with  a  brown 
coloration  ;  the  hydrochloride  crystallises  in  leaflets,  and  the  diacetyl 
compound  in  needles  melting  at  162 — 163°.  On  subjecting  the  amino- 
compound  to  the  action  of  chlorine,  a  diketochloride,  0!C6Cl5Me!0, 
melting  at  90°,  is  produced,  which  on  reduction  yields  an  o -dihydroxy- 
benzene  derivative  melting  at  179°. 


Nitric  acid  converts  3-chlorocresol  or  the  nitro-derivative  just 
described  into  a  nitrochloro -^-toluquinone  ( loc .  cit.),  which  reacts  with 
aniline  yielding  a  substance  crystallising  in  dark  red  leaflets,  melting 
and  decomposing  at  260°.  Nitrochloro-p-toluquinol, 


OH  •  C<grC^l>C ' 011 


is  prepared  by  reducing  the  corresponding  quinone  with  hydriodic 
acid,  and  crystallises  in  yellow  needles  melting  at  179  — 180°,  forming 
a  dark  liquid  ;  it  dissolves  in  alkalis  with  a  dark  red  coloration ;  the 
diacetyl  derivative  forms  aggregates  of  small  prisms  melting  at 
105 — 107°.  The  corresponding  aminotoluquinol  has  been  previously 
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described  ( loc .  cit.) ;  when  a  solution  of  the  hydrochloride  is  treated 
with  ferric  chloride,  a  dark  colour  appears  and  a  black  substance 
separates ;  this  substance,  which  is  an  o -iminoquinone, 

uu  ^0H-C(:NHpLU’ 

crystallises  in  black  needles  or  prisms,  is  soluble  in  alcohol,  forming 
an  amethyst  solution,  and  dissolves  in  concentrated  sulphuric  acid  to 
a  blue  solution ;  alkalis  cause  the  liberation  of  ammonia,  and  reducing 
agents  the  production  of  the  original  aminotoluquinol. 

TricMorolriketomethyltetrahydrobenzene,  :CcCq>C0,2H20,  is 

prepared  by  the  prolonged  treatment  with  chlorine  of  the  hydro¬ 
chloride  of  the  aminotoluquinol  suspended  in  acetic  acid  ;  ammonium 
chloride  separates,  and,  on  the  addition  of  dilute  hydrochloric  acid,  the 
ketochloride  separates,  which  crystallises  in  rosettes  of  needles  melt¬ 
ing  at  77 — 78°;  alkalis  rapidly  attack  this  compound,  dissolving  and 
decomposing  it.  On  reduction,  it  is  converted  into  a  very  unstable 
dichlorohydroxymethylquinol,  which  crystallises  in  needles  melting  at 
77 — 78°,  dissolves  in  alkalis  to  a  blue  solution,  and  is  rapidly  oxidised 
by  the  air.  On  treating  the  acetic  acid  solution  with  nitric  acid, 

dichlorohydroxy-^-toluquinone,  CO^^j •q/qjj  is  formed;  it 

crystallises  in  pale  red  needles  melting  at  157 — 158°,  and  develops  a 
bluish-violet  coloration  in  sodium  carbonate  solution  or  in  dilute 
aqueous  caustic  soda,  but  forms  a  colourless  solution  when  the  latter 
is  concentrated.  K.  J.  P.  0. 


Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
X.  Phenylsuccinic  Acid  and  its  Esterification.  Kudolf 
Wegscheidek  and  Josef  Heciit  ( Monatsh .,  1903,  24,  413 — 433. 
Compare  Abstr.,  1903,  i,  342). — When  recrystallised  from  ether,  light 
petroleum,  or  xylene  by  evaporation  at  the  ordinary  temperature, 
phenylsuccinic  anhydride  melts  at  53°;  when  recrystallised  from 
xylene,  the  temperature  being  maintained  over  100°,  it  melts  at  150° 
(compare  Bredt  and  Kallen,  Abstr.,  1897,  i,  155).  After  melting,  it 
resolidifies  in  the  more  fusible  form. 

Phenylsuccinimide,  produced  by  distilling  the  ammonium  salt, 
crystallises  in  hard,  white,  short  prisms,  melts  at  90°,  and  is  soluble 
in  alcohol,  acetone,  chloroform,  or  glacial  acetic  acid.  Potassium 
hydrogen  phenylsuccinate,  C10H9O4K,H2O,  crystallises  in  transparent, 
thick  plates  which  lose  H20  on  exposure  to  air.  A  silver  hydrogen 
salt  could  not  be  obtaiued. 

The  dimethyl  ester,  C10HsO4Me2,  obtained  by  the  action  of  hydrogen 
chloride  and  methyl  alcohol  on  the  acid,  crystallises  in  prisms,  melts 
at  57°,  and  is  easily  soluble  in  methyl  alcohol,  chloroform,  benzene,  or 
acetone. 

The  a -methyl  ester,  CO2Me*CHPh,0H2-C02H,  obtained  on  partially 
hydrolysing  the  dimethyl  ester  by  means  of  potassium  hydroxide, 
crystallises  in  small  prisms,  melts  at  102°,  and  is  easily  soluble  in 
methyl  alcohol,  acetone,  benzene,  or  chloroform. 

The  b -methyl  ester,  C02H'CHPh,CH2'C02Me,  which  is  obtained 
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either  by  boiling  the  acid  with  methyl  alcohol  or,  along  with  the  di¬ 
methyl  ester,  on  esterification  of  the  acid  with  methyl  alcohol  and 
hydrogen  chloride,  forms  feathery  crystals,  melts  at  92°  (Hahn, 
Dissertation,  gives  m.  p.  74°),  and  is  more  easily  soluble  than  the 
a-ester.  The  action  of  methyl  alcohol  or  of  sodium  methoxide  on  the 
anhydride  leads  to  the  formation  of  a  mixture  of  the  two  acid  esters  from 
which  only  a  small  amount  of  the  6-methyl  ester  could  be  isolated. 

When  neutralised  with  ammonia,  the  acid  esters  give  white,  crystalline 
precipitates  with  silver  nitrate,  white,  llocculent  precipitates  with  lead 
acetate,  brown  and  green  precipitates  with  ferric  and  ferrous  salts, 
and  green  and  red  colorations  with  nickel  and  cobalt  salts  respectively. 

With  /Tqq  =374,  phenylsuccinic  acid  has  a  conductivity  K  0-0160, 
the  a-methyl  ester  K  0,0049,  and  the  6-methyl  ester  K  0  0109. 

G.  Y. 


Constitution  of  the  Colouring  Matters  of  Indigo.  Louis 
Maillard  {Bull.  Soc.  chitn.,  1903,  [iiij,  29,  756 — -761.  Compare 
Abstr.,  1902,  i,  371). — A  theoretical  paper  in  which  it  is  suggested 
that  indigotin  and  indirubin  are  stereoisomeric,  being  formed  by  the 
polymerisation  of  a  substance,  hemi-indigotin,  to  which  is  attributed 
Baeyer’s  formula  for  indigotin.  According  to  this  view,  the  final 
products  have  the  following  constitution  : 


CO- 


OH 


c„H4<C0’ 


NIL 


>C-C<S°>C.H. 


Indigotin. 


W\NH 

CcH,<™>C-f:<NH 


'CO 


>c6h4 


Indirubin. 


W.  A.  D. 


Mononitro-o-phthalic  Acids.  Marston  T.  Bogert  and  L. 
Boroschek  {J.  Amer.  Chem.  Soc.,  1903,  25,  767 — 770). — In  connec¬ 
tion  with  their  work  on  derivatives  of  3-  and  4-nitrophthalic  acids 
(Abstr.,  1902,  i,  98),  the  authors  had  omitted  to  consider  the  publica¬ 
tions  of  Levi  {Inaug.  Biss.,  Freiberg,  i.B.,  1891)  and  of  Koch  {Inaug. 
Biss.,  Giessen,  1900).  A.  McK. 

Combination  of  Bismuth  with  Tannic  Acid.  Paul  Thibault 
{Bull.  Soc.  chirn.,  1903,  [iii],  29,  747 — 752.  Compai’e  this  vol.,  i, 
633). — Although  anhydrous  bismuth  oxide  does  not  combine  with 
tannic  acid,  the  hydrated  oxides  interact  with  an  excess  of  the  acid 
to  form  bismuthotccnnic  acid,  (C14HS)0q)3Bi2,6H.20  or 
C14H9O10Bi,i(C14H10O9),4H2O. 

The  product  is  a  yellow,  amorphous  powder  which  decomposes  at 
200 — 210°  and  dissolves  in  alkalis  forming  salts ;  the  sodium  salt, 
(C^4H909)3Bi2Na42,4H20,  is  precipitated  from  its  solution  by  alcohol 
as  a  yellow,  amorphous  powder.  When  bismuth  hydroxide  is  left 
suspended  in  a  solution  of  tannic  acid  until  it  first  becomes  completely 
soluble  in  alkali,  the  product  has  the  composition 
C14H9O10Bi,l(C14H10O9),:lH2O; 
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the  same  substance  is  obtained  by  using  pure  digallic  acid  instead  of 
tannic  acid.  When  the  tannic  acid  and  bismuth  hydroxide  are  brought  to¬ 
gether  i  n  water  i  n  theoretical  proportions,  the  compound  Cj  4H9O10Bi>  9H20 
is  obtained ;  as  it  gives  with  aniline  gallanilide  and  an  aniline  bis - 
mulhogallate,  the  structure  of  this  compound  is  probably 

C0II2(OH)s-C0-O-C6H2(CO2H)<°>Bi-OH 

or  C,H.(0H),-C0-0-C,H,(0H)(00.H)'0’Bi0  (compare  Sieker, 
Jahresb.  Pharm.,  1896,  428).  W.  A.  D. 


Compounds  from  Lichens.  Wilhelm  Zopf  (Annalen,  1903, 
327,  317 — 354). — Acarospora  chlorophana  ( Pleopsidium  chlorophanum ; 
Lecanora  flava  (3  chlorophana)  contains,  as  was  previously 
shown  (Abstr.,  1895,  i,  297  ;  ibid.,  1902,  i,  465,  788),  pleopsidic 
acid,  together  with  lhizocarpic  acid  ;  the  former  acid  has  now  been 
isolated  in  greater  quantity  from  material  collected  in  the  Oetz- 
thaler  Alps.  Pleopsidic  acid  crystallises  in  tetragonal  pyramids 
melting  at  131 — 132°,  and  not  at  144 — 145°  as  previously  re¬ 
corded,  and  having  [a]D  —55°  to  60°  at  18°;  the  analyses  of  the 
silver  salt  and  the  molecular  weight  determination  by  alkalimetry  both 
point  to  the  formula  Cl7H2804.  It  is  oxidised  immediately  by  alkaline 
potassium  permanganate  solution,  and  when  heated  with  absolute 
alcohol  under  pressure  at  150 — 160°  is  partially  converted  into  a 
substance  which  crystallises  in  scales  melting  at  43°  and  is  insoluble 
in  aqueous  alkali  hydroxides. 

The  substance,  diffusin  (in.  p.  135°),  which  was  isolated  from  Parmelia 
diffusa  (Abstr.,  1899,  i,  716),  has  the  formula  C31H38O10,  melts  at 
135°,  and  reduces  alkaline  permanganate  immediately. 

eMJsnic  acid,  sordidin,  and  zeorin,  which  were  found  in  the  lichen 
Lecanora  sulphur ea  ( Parmelia  sordida  (3  sulphur ea  ;  Lecanora  polytropa 
var.  sulphured",  Zeora  sulphurea),  growing  on  granitic  masonry  in 
East  Friesland  (Abstr.,  1895,  i,  388),  have  now  been  obtained  from 
specimens  taken  from  a  sandstone  castle  wall  in  Westphalia ;  from 
these,  about  2  per  cent,  of  usnic  acid,  1^  per  cent,  of  sordidin,  and  far 
smaller  quantities  of  zeorin  were  isolated. 

In  sterile  specimens  of  Usnea  hirta  ( Usnea  barbata  forma  hirta), 
Z  per  cent,  of  d- usnic  acid,  together  with  a  very  small  quantity  of 
a  bitter  principal,  which  appeared  to  be  alectoric  acid,  were  found  ; 
further,  an  acid  was  isolated  which  is  found  in  no  other  Usnece,  and 
appears  to  be  related  to  the  fatty  acids  found  in  lichens  ;  it  is  called  hirtic 
acid,  and  crystallises  in  rhombic  leaflets  melting  at  98°,  and  imme¬ 
diately  reduces  permanganate  in  the  cold,  but  does  not  affect  Feliling’s 
solution.  Fertile  specimens  of  the  same  lichen  also  contain  consider¬ 
able  quantities  of  usnic  acid  (3T  per  cent.),  and  very  small  amounts 
of  atranoric,  hirtic,  and  alectoric  acids.  By  repeated  extraction  of 
Usnea  hirta  with  much  ether,  a  new  acid,  hirtellic  acid,  can  be  isolated, 
crystallising  in  four-sided  prisms  melting  and  decomposing  at  215°; 
the  alcoholic  solution  gives  a  wine-red  coloration  with  traces  of  ferric 
chloride,  and  the  alkaline  solution  immediately  reduces  permanganate 
in  the  cold. 
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Cladonia  strepsilis  ( C .  polybotrya)  contains  besides  thamnolic  acid 
a  hitherto  unrecognised  product,  strepsilin,  which  is  of  neutral  character, 
and  is  probably  a  quinol  derivative  related  to  Hesse’s  pulverarid 
acid,  since  both  substances  give  a  green  coloration  with  bleaching 
powder  solution,  a  succession  of  colour  changes  (yellow,  green,  and 
blue)  with  concentrated  sulphuric  acid,  and  a  blue  colour  with  alcoholic 
ferric  chloride. 

Cladina  destricta  jields,  in  addition  to  £-usnic  acid,  an  indigd, 
blue,  insoluble  substance,  destrictic  acid,  related  to,  but  not  identical 
with,  coccellic  acid,  found  in  C.  amaurocrcea  ;  it  is  not  found  in 
the  nearly  related  species,  C.  amaurocrcea  and  G.  uncialis,  and  in  all 
probability  the  blue  or  bluish-green  colour  of  G.  destricta  is  due  to  the 
presence  of  this  acid  in  a  finely  divided  state  in  the  superficial  layers  of 
the  lichen. 

Rhizonic  acid  was  extracted  by  boiling  ether  from  specimens  of 
Cladonia  macilenta ,  which  were  collected  in  the  Arlberg  (Tyrol) ;  it 
was  obtained  as  an  ochre-yellow,  crystalline  mass  or  in  colourless 
crystals  (Hesse,  Abstr.,  1899,  i,  381). 

On  extraction  with  ether,  specimens  of  Lecanora  glaucoma  (Z. 
sordida  a-glaucoma,  Zeora  sordAda  a  -glaucoma),  also  collected  in  the 
Tyrol,  were  found  to  contain  atranoric,  thiophanic,  and  roccellic  acids. 
The  yield  of  the  last  mentioned  represents  3  per  cent,  of  the  dried 
lichen,  whilst  the  others  are  present  in  far  smaller  amount.  Speci¬ 
mens  of  this  Lecanora,  growing  in  low  lying  localities,  such  as 
the  North  German  plains,  contain  only  0‘9  per  cent,  of  roccellic  acid, 
no  thiophanic  acid,  but  1'3  per  cent,  of  atranoric  acid;  they  yield, 
however,  a  substance  which  crystallises  in  colourless  prisms  and 
dissolves  in  aqueous  potassium  hydroxide  with  an  intense  yellow 
coloration. 

Since  the  zeoric  acid  extracted  from  Lecanora  {Zeora)  sordida  contains 
a  higher  percentage  of  hydrogen  than  parellic  (psoromic)  acid,  and  has 
at  the  same  time  a  melting  point  which  after  several  recrystallisations  is 
not  higher  than  236°,  it  seems  probable  that  Hesse’s  suggestion  that 
zeoric  acid  is  identical  with  these  two  acids  is  incorrect. 

In  a  previous  paper  (Abstr.,  1902,  i,  465),  it  was  stated  that  four 
substances  were  isolated  from  Hoemalomma  leiphozmum,  namely,  atranoric 
acid,  zeorin,  leiphsemin,  and  a  crystalline  material ;  the  leiphsemin  has 
now  been  obtained  quite  free  from  zeorin,  its  melting  point  being 
165—166°. 

The  crystalline  material  just  mentioned  has  also  been  isolated  in 
greater  quantity  from  another  specimen  of  the  lichen,  and  completely 
purified.  This  substance  is  an  acid,  leiphcemic  acid,  C22H4605,  crystal¬ 
lising  in  long  needles  melting  at  114 — 115°.  This  lichen  contains  2  per 
cent,  of  leiphsemic  acid,  about  0'8  per  cent  of  atranoric  acid,  1*5  per 
cent,  of  zeorin,  and  1  per  cent,  of  leiphsemin.  Other  specimens  of  this 
lichen,  growing  on  granite,  were  found  to  contain  the  same  substances 
in  the  same  proportion.  In  distinction  to  Hoemalomma  coccineum,  no 
trace  of  usnic  acid  was  found  in  this  species. 

New  analyses  of  protolichesteric  acid  point  to  the  formula  C19H320|t 
or  C19H3404  ;  the  earlier  analyses  (Abstr.,  1902,  i,  788)  were  incorrect, 
the  percentage  of  carbon  being  too  low.  K.  J.  P.  0. 
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tu/c/oGeraniolenealdehyde .  Farbwerke  vorm.  Meister,  Lucius, 
&  Brining  (D.R.-P.  141973  and  142139). — cy c\oGeraniolenealdehyde, 

0M^<cI^MHe>C-CH0  OT  CMe*<CH7HiM“>CH'CHO-i8Pre- 

pared  by  distilling  calcium  hydroxycycfogeraniolanecarboxylate  (this 
vol.,  i,  502)  with  calcium  formate  under  reduced  pressure  as  a  colourless, 
fragrant  oil,  boiling  at  101 — 102°  under  17  mm.  pressure. 

C.  H.  D. 

Derivatives  and  Condensation  Products  of  /3-Hydroxy-a- 
naphthaldehyde.  Andre  Helbronner  {Bull.  Soc.  chirn.,  1903,  [iii], 
29,  878 — 882). — (3 -Acetoxy-a-nap>hthaldeliyde,  prepared  by  acetylating 
the  sodium  derivative  of  the  hydroxyaldehyde,  is  crystalline,  melts  at 
87°,  and  is  readily  soluble ;  the  benzoyl  derivative,  similarly  prepared, 
crystallises  in  needles  and  melts  at  109°. 

When  /3-ethoxy-a-naphthaldehyde  (1  mol.)  is  heated  at  120°  with  ethyl 
cyanoacetate  (1  mol.),  the  condensation  product, 

OEt*C10H6*CH:C(CN)*CO2Et, 

is  obtained.  This  forms  lemon-yellow  crystals,  melts  at  71°,  and  is 
readily  soluble ;  sulphuric  acid  dissolves  it  forming  a  fluorescent 
solution,  whilst  prolonged  ebullition  with  potassium  hydroxide  solution 
leads  to  the  formation  of  malonic  acid.  The  substance  is  not  reduced 
by  sodium  amalgam. 

The  action  of  /3-ethoxy-a-naphthaldehyde  (1  mol.)  on  acetylacetone 
(1  mol.)  in  presence  of  sodium  ethoxide  yields  /3-elhoxy-a-naphthylidene- 
acetylacetom,  OEt’C10H(i'CHlCHAe,  which  crystallises  in  oiange-tinted 
needles  and  melts  at  112°.  The  analogous  fi-methoxy-a-naphthylidene- 
acetylacetone  melts  at  171°.  T.  A.  H. 

Relations  between  Physical  Properties  and  Molecular 
Weights  of  p-  and  m-Nitrosobenzaldehydes.  Frederick  J. 
Alway  and  Walter  D.  Bonner  ( Amer .  Chem.  J.,  1903,30,  111 — 115). 
— p-Nitrosobenzaldehyde  forms  yellow  crystals,  whilst  the  ?w-compound 
is  white  (compare  Alway  and  Welsh,  this  vol.,  i,  263).  Both  aldehydes 
are  green  in  the  liquid  state  and  in  solution.  Piloty  has  now  shown 
(Abstr.,  1902,  i,  734)  that  white  nitroso-compounds  are  bimolecular, 
the  green  colour  being  due  to  the  unimolecular  form.  Both  p-  and 
m-nitrosobenzaldehyde  show  the  normal  molecular  weight  in  boiling 
benzene  and  in  freezing  acetic  acid  solutions.  In  freezing  benzene 
solution,  the  former  is  unimolecular,  while  the  latter  is  partially  associ¬ 
ated,  and  its  green  colour  becomes  less  intense  as  the  freezing  point  is 
approached.  The  anomalous  colour  of  y>-nitrosobenzaldehyde  is 
therefore  unexplained.  C,  H.  D. 

Additive  Reactions  with  Nitrous  Gases.  Heinrich  Wieland 
{Annalen,  1903,  328,  154 — 255). — After  a  resume  of  our  present 
knowledge  of  the  constitution  of  the  additive  compounds  formed  from 
nitrous  gases  and  compounds  with  doubly  linked  carbon  atoms,  the 
following  conclusions  are  drawn :  (1)  aliphatic  and  hydroaromatic 
complexes  form  true  nitrosites  and  nitrosates,  thus  : 

[CMe2(0-NO)-CHMe-NO]n, 

and  to  this  class  belong  the  numerous  derivatives  of  the  terpenes. 
(2)  Phenyl-substituted  olefines  yield  the  j9sewdo-nitrosites,  thus  : 
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OMe*CfiH  *C - CMe 

N-O-N 

i  i 

0 0 

(3)  When  a  negative  group  is  attached  to  the  unsaturated  side-chain, 
the  capability  of  forming  a  yjsmd'o-nitrosite  decreases ;  ethyl  phenyh'.so- 
crotonate  forms  a  j»se?t<7o-nitrosite,  but  benzylideneacetophenone  does 
not.  In  this  case,  three  different  reactions  may  occur  :  (i)  a  nitro- 
group  becomes  attached  to  the  a-,  and  a  nitroso-group  to  the  /3-carbon 
atom,  forming  a  compound  which  then  undergoes  the  following  series  of 
changes  :  PhUH(N0)UH(N02)-C0-R  — > 

Ph-C(:N0H)-C(N02):C(0H)-R  — >  Ph*fj,c(NQ2)‘9‘R. 


an  fsooxazole  is  therefore  finally  produced. 

(ii)  A  nitronitrite  is  formed,  thus  :  CHPh(0,N0)*CH(N02),It. 

(iii)  Nitration  in  the  side-chain  takes  place ;  at  the  same  time, 
nitration  of  the  benzene  nucleus  in  the  juam-position  to  the  side-chain 
commonly  occurs. 

I.  Action  of  Nitrous  Fumes  on  Benzylideneacetophenone. — When 
nitrous  fumes  are  passed  into  a  cooled  solution  of  benzylideneaceto¬ 
phenone  in  benzene,  a  crystalline  compound  separates,  which  decom¬ 
poses  at  125 — 130°,  and  dissolves  in  aqueous  alkalis  to  a  yellow  solution, 
from  which  it  is  reprecipitated  by  carbon  dioxide  ;  it  is  considered  to 
have  one  or  other  of  the  following  formulae : 

[Cf,H4(N02)-C(:N0H)-CH(N00)*CPh(0H)]20.> 
or  [C0Ph-CH(NO2)-CH(C6H4-NO2)-N(0H)]202,  and  is"  formed  in 
accordance  with  the  equation  2C15H120  +  N604  =  C30H24O13N6. 

Reduction  with  tin  and  hydrochloric  acid  leads  to  the  production  of 
a  diaminoisooxazole,  which  shows  that  all  the  different  nitrogen  atoms 
in  the  molecule  of  this  complex  anhydride  (“  the  primary  product  ”) 
are  directly  linked  with  carbon  ;  on  oxidation  with  permanganate,  a 
mixture  of  p-nitrobenzoic  and  benzoic  acids  is  obtained.  Although 
the  compound  dissolves  unchanged  in  cold  solutions  of  alkalis,  it  is 
decomposed  on  warming  into  benzoic  acid,  and  the  oxime  of  a-^i-di- 
nitroacetophenone,  N02*CGH4,C(1N0H),CH2*N02>  a  fact  which  demon¬ 
strates  that  nitrogen  trioxide  has  become  attached  to  the  ethylene 
linking  of  the  benzylideneacetophenone.  When  the  ethereal  solution 
of  the  anhydride  is  treated  with  dry  ammonia,  cleavage  of  the  molecule 
takes  place  with  the  elimination  of  water,  the  benzoyl  derivative  of 
dinitroacetophenoneoxime,  N02,C6H4,C(!N0H)*CH(N02),C0Ph,  being 
formed.  Of  the  two  formulae  for  the  anhydride  mentioned  above,  the 
former  seems  the  most  probable,  as  no  phenylhydrazone  is  formed  ;  the 
benzoyl  derivative  of  dinitroacetophenoneoxime,  on  the  other  hand, 
yields  a  very  unstable  phenylhydrazone,  which  decomposes  into 
benzovlphenylhydrazine  and  the  oxime  of  a-p-dinitroacetophenone. 
The  simplest  compound  having  this  peculiar  type  of  linking  would  be 
the  substance  OH'CH^O'CHg'OH,  for  which  the  name  methyloloxide 
is  suggested. 

Under  the  influence  of  a  variety  of  reagents,  the  complex  anhydride 


is 


converted  into  a  dinitroisooxazole, 


CPh:C(N02)-C*C6H4-N02  . 
O - N 


this 


substance  is  also  readily  formed  from  the  benzoyl  derivative  of  the 
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dinitro-oxime.  The  isooxazole  is  stable  towards  most  reagents,  but  is 
readily  attacked  by  alcoholic  potassium  hydroxide,  ethyl  benzoate  and 
a -^-dinitroacetophenoneoxime  being  formed.  This  oxime,  unlike  the 
mono-oximes  of  other  1  :  3-diketones,  is  only  reconverted  into  the  iso- 
oxazole  by  prolonged  boiling  with  alcohol.  On  heating  this  dinitro- 
oxime  or  its  benzoyl  derivative  with  acids,  a-jo-dinitroacetophenone, 
N02-C6H4-C0-CH2*N02,  is  formed. 

The  diaminoisooxazole  produced  on  reducing  the  complex  anhydride 
with  tin  and  hydrochloric  acid  is  also  obtained  from  the  dinitrofso- 
oxazole. 

In  addition  to  the  complex  anhydride,  which  separates  in  crystals 
from  the  benzene  solution  on  passing  nitrous  fumes,  other  substances 
are  formed  and  remain  as  a  yellow  oil  on  evaporating  the  solvent. 
This  oil  contains  /3-y>dinitrobenzylideneacetophenone, 

no2-c6h4*o(no2):chbz, 

which,  on  hydrolysis,  yields  two  series  of  hydrolytic  products;  on  the 
one  hand,  nitrous  and  benzoic  acids  and  p-nitrophenylacetylene,  and  on 
the  other  hand,  jo-nitrobenzoic  and  nitrous  acids  and  acetophenone. 
On  reduction,  the  dinitroacetophenone  is  converted  into  an  aminoiso- 


The  major  portion  of  the  yellow  oil  consists  of  the  nitronitrite , 
CHPh(0*N0),CH(N02)*C0Ph,  an  extremely  unstable  substance, 
which  decomposes  on  keeping  or  on  treatment  with  most  reagents 
into  benzoic  and  prussic  acids,  benzaldehyde,  nitric  oxide,  and  nitrous 
acid ;  it  dissolves  in  alkali  hydroxide  with  a  yellowish-red  coloration, 
and  then  decomposes  in  the  manner  just  described ;  with  alcohol,  it 
reacts  vigorously,  ethyl  nitrite  being  evolved,  and  a  stable,  crystalline 
compound,  ethoxy benzylnitroacetophenone, 

0EfCHPh-CH(N02)-C0Ph, 

being  formed ;  this  substance  readily  yields  benzaldehyde,  ethyl 
alcohol,  and  a-nitroacetophenone.  When  the  nitronitrite  is  treated 
with  ethereal  ammonia,  benzaldehyde,  nitrous  acid,  and  the  ammonium 
salt  of  a-nitroacetophenone  are  produced.  These  reactions  all  accord 
with  the  view  that  this  compound  is  a  nitronitrite  ;  they  might  also 
be  given  by  a  dinitro-compound,  •CH(N02)*CH(N02)',  as  this  class 
of  substances  is  known  to  be  very  unstable.  Prolonged  treatment  of 
the  ethereal  solution  of  the  nitronitrite  with  alkali  effects  the  elimina¬ 
tion  of  nitrous  acid,  benzylidene-a-nitroacetoohenone, 
CHPh:C(N02)-COPh, 

being  formed,  a  change  which  leaves  but  little  doubt  as  to  the  con¬ 
stitution  of  the  original  compound. 

The  j>-£-dinitro-3 : 5-diphenylisooxazole  mentioned  is  prepared  by 
heating  the  complex  anhydride  (1  part)  in  solution  in  alcohol  (6  parts) ; 
it  crystallises  in  pale  green  leaflets  melting  at  199°,  does  not  unite  with 
bromine,  and  oxidises  phenylhydrazine.  ■$-i-Diamino-2> :  5-diphenyliso- 
oxazole  is  obtained  either  by  directly  reducing  the  complex  anhydride, 
or  better  by  reducing  the  nitrofsooxazole  with  stannous  chloride  in 
alcoholic  solution  ;  the  base  crystallises  with  ^H20  in  yellow  needles 
melting  at  118°  and  decomposing  at  195°;  when  oxidised  with  per¬ 
manganate,  prussic  acid  is  formed,  and  with  sodium  nitrite  and  hydro¬ 
chloric  acid  it  yields  a  pale  yellow  diazo-compound.  The  hydrochloride 
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crystallises  in  pale  yellow  needles,  which  sinter  at  170°  and  decompose 
at  200° ;  the  diacetyl  derivative  is  a  well  crystalline,  stable  compound 
melting  at  250°. 

p-a-Dinitro-a-benzoylacetophenoneoxime  ( p-u-dinitrodibenzoylmethane - 
oxime),  prepared  in  the  manner  previously  described,  from  the  complex 
anhydride,  crystallises  from  benzene  with  ^  mol.  of  benzene  in  groups 
of  very  long  needles,  which  sinter  at  115°  and  melt  and  decompose 
at  131 — 132°  ;  from  acetic  acid,  it  crystallises  in  yellow  needles  melting 
and  decomposing  at  136 — 137°.  This  compound  yields  a  very  unstable 
potassium  derivative,  and  an  unstable  acetyl  derivative,  which  is  yellow 
and  melts  and  decomposes  at  158°.  It  reacts  violently  with  phosphorus 
chloride,  yielding  benzoyl  chloride  and  a  substance  which  is  free  from 
chlorine.  When  boiled  with  alcoholic  hydrochloric  acid,  it  decomposes 
with  ease  into  benzoic  acid,  hydroxylamine,  and  a-p-dinitroaceto- 
phenone.  On  reduction  with  tin  and  hydrochloric  acid,  a  rose- 
coloured  hydrochloride  is  formed,  the  base  of  which  is  soluble  in  water. 

a-p-Dinitroacetophenoneoxime,  which  can  be  readily  prepared  from 
the  complex  anhydride,  the  dinitroisooxazole,  or  from  the  corre¬ 
sponding  benzoyl  derivative  by  boiling  with  5  per  cent,  alcoholic 
potassium  hydroxide,  crystallises  in  yellow  needles  melting  and  de¬ 
composing  at  141°  )  the  potassium  derivative  crystallises  from  alcohol  in 
cinnabar-red  needles.  a-jo-Dinitroacetophenone  is  prepared  only  with 
difficulty  from  its  oxime  or  the  benzoyl  derivative  of  the  latter,  as  it 
is  so  readily  decomposed  by  acids  into  p-nitrobenzoic  acid  and  nitro- 
methane  ]  it  can  best  be  obtained  in  a  pure  state  by  heating  the  oxime 
with  15  per  cent,  sulphuric  acid  for  about  half  an  hour ;  it  melts  at 
148°  (compare  Thiele  and  Haeckel,  this  vol.,  i,  160). 

/3-p -Dinitrohenzylideneacetophenone  is  extracted  by  ether  from  the 
yellow  oil  obtained  by  passing  nitrous  fumes  into  the  benzene  solution 
of  benzylideneacetophenone  after  filtering  off  the  crystals  of  the  com¬ 
plex  anhydride  and  evaporating  the  solvent.  The  dinitro-compound 
separates  in  pale  yellow  leaflets,  melting  at  164°  and  decomposing  at 
170°;  it  forms  about  3  per  cent,  of  the  oil,  and  in  warm  glacial  acetic 
acid  is  oxidised  by  chromic  acid  to  benzoic  and  /i-nitrobenzoic  acids. 
It  is  hydrolysed  in  the  manner  previously  described  ;  of  the  various 
products,  p-nilrophenylacetylene,  obtained  by  distilling  the  material  in 
steam,  crystallises  in  needles  melting  at  149°  and  has  a  sweet  taste  ; 
it  yields  an  explosive,  yellow  silver  derivative  and  a  brick-red  copper 
derivative;  on  oxidation, p-nitrobenzoic  acid  isformed.  p -Aminodiphenyl- 
iso oxazole,  prepared  by  reducing  the  dinitro-ketone  just  mentioned,  is 
isolated  from  the  tin  double  salt  and  crystallises  in  needles  melting 
at  155°  ]  the  hydrochloride  becomes  coloured  at  235°  and  melts  and 
decomposes  at  259°]  the  pi atinichloride  is  a  pale  brown  salt.  This  base 
has  also  been  obtained  by  reducing  ^-nitrodiphenyKsooxazole. 

By  evaporating  the  ethereal  mother  liquor,  from  which  the  dinitro- 
benzylideneacetophenone  had  separated,  the  above-mentioned  nitro- 
nitrite  can  be  isolated  as  an  oil ;  it  could  not  be  further  purified. 

Benzylidene-a-nitroacetophenone  is  most  conveniently  prepared  from 
the  original  yellow  oil,  which  for  this  purpose  is  dissolved  in  ether  and 
repeatedly  shaken  with  ice-cold  2  per  cent,  aqueous  sodium  hydroxide  ;  a 
small  quantity  of  the  sodium  derivative  of  nitroacetophenone  crystallises 
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out  and  the  extraction  with  the  alkaline  solution  is  continued  until 
nitrous  acid  is  no  loDger  found,  whereon  the  ether  is  evaporated, 
leaving  an  oil  which  soon  solidifies.  The  pure  compound  crystallises 
in  thick  plates  melting  at  90°,  and  is  decomposed  by  aqueous  alkalis 
and  ammonia  in  ethereal  solution  into  a-nitroaeetophenone  and 
benzaldehyde ;  under  the  influence  of  the  former  reagents,  other 
decompositions  occur  simultaneously. 

a-Nitroacetophenone  is  readily  prepared  from  benzylideneaceto- 
phenone  by  evaporating  the  ethereal  solution  of  the  yellow  oil,  which 
has  been  extracted  with  aqueous  sodium  hydroxide,  and  adding  an 
ethereal  solution  of  ammonia,  when  the  ammonium  salt  of  the  aceto 
phenone  separates;  the  nitro-ketone  melts  at  106°  and  has  the  pro¬ 
perties  ascribed  to  it  by  Lucas  (Abstr.,  1899,  i,  433). 

a-Eihoxybenzylnitroacetophenone  is  prepared  either  by  heating  the 
yellow  oil  with  a  slight  excess  of  ethyl  alcohol  until  the  evolution  of 
ethyl  nitrite  and  prussic  acid  has  ceased,  or  by  boiling  benzylidene- 
nitroacetophenone  with  alcohol;  it  crystallises  in  plates,  melts  at  119°, 
and  decomposes  at  185°,  but  boils  at  about  155°  under  10  mm.  pressure  ; 
it  is  quite  insoluble  in  aqueous  alkali,  but  is  dissolved  and  decomposed 
by  these  reagents  in  alcoholic  solution,  yielding  mainly  benzaldehyde 
and  (3-nitro-a-ethoxystyrene  ( a-phenyl-fi-nitrovinyl  ethyl  ether), 
OEfCPh:CH-N02, 

which  is  a  yellow  oil  completely  volatile  under  reduced  pressure  (b.  p. 
143°  under  14  mm.  pressure),  insoluble  in  aqueous,  but  soluble  in 
alcoholic,  alkalis. 

II.  Action  of  Nitrous  Fumes  on  Cinnamaldehyde. — From  the  product 
of  the  action  of  nitrous  fumes  on  cinnamaldehyde,  two  substances 
have  been  isolated  in  the  pure  state,  phenyl  nitrofsooxazole, 

cr 


and  phenylnitroglyoxime  peroxide, 


CPhlN - O 

c(n-o2):n-o  ; 


in  addition,  a  sub¬ 


stance,  has  been  obtained  in  yellow  crystals  melting  at 

143°;  it  is  possibly  /3-jo-dinitro-a-phenylacetylene ;  finally,  an  unstable 


yellow  oil  forms  a  considerable  proportion  of  the  pi’oducts,  this  re¬ 
sembles  very  closely  the  oil  obtained  from  benzylideneacetophenone, 


as  it  decomposes  giving  benzaldehyde,  prussic  acid,  and  ethyl  nitrite 


when  treated  with  alcohol. 


k-Nitro-d-phenyli&ooxazole  is  prepared  by  saturating  with  nitrous  fumes 
a  solution  of  cinnamaldehyde  in  acetic  acid  and  keeping  the  product 
for  24  hours ;  on  pouring  the  solution  into  water,  a  mixture  of  crystals 
and  oil  separate.  The  crystalline  fsooxazole  is  purified  either  by 
draining  on  porous  tile  or  by  washing  with  alcohol ;  it  crystallises  in 
yellow  prisms  melting  at  116°,  is  oxidised  by  permanganate  to  benzoic 
acid,  and  oxidises  both  phenylhydrazine  and  hydroxylamine.  It 
dissolves  slowly  in  moderately  concentrated  aqueous  sodium  hydroxide, 
and  separates  again  unchanged  on  acidifying.  As  the  structure  of 
the  fsooxazole  does  not  permit  of  direct  salt  formation,  it  is  probable 
that  the  ring  is  broken  in  this  process  and  that  the  salt  is  a  derivative 
of  the  a-nitro-(3-oximinoenol,  CPh(IN0H),C(N02)’.CH*0H,  which  im- 
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mediately  passes  back  into  the  fsooxazole  when  set  free  from  its  salts. 
On  warming  the  aqueous  solution  of  this  sodium  salt,  benzonitriie, 
nitromethane  (?),  benzoic,  prussic,  and  nitrous  acids  are  formed. 

The  nitroisooxazole  dissolves  in  alcoholic  alkali  hydroxides  forming 
a  colourless  solution,  which  contains  a  salt  of  an  unstable  isooxazoline, 


produced  by  the  addition  of  alcohol, 


X^NO-OHJ-CIKOEt) . 

tPhSf - O 


when  this  solution  is  warmed  with  excess  of  alkali  hydroxide,  a  violent 
reaction  takes  place,  the  potassium  salt  of  nitromethane,  benzonitriie, 
and  carbon  dioxide  being  formed.  If  methyl  alcohol  is  substituted 
for  ethyl  alcohol,  benzonitriie  and  the  potassium  derivative  of  methyl 
nitroacetate,  N02KICH-C02Me,  are  produced.  This  crystallises  in 
yellow  leaflets  decomposing  at  242°,  and,  on  acidification,  yields  methyl 
nitroacetate,  which  is  a  colourless  liquid  boiling  at  107°  under  28  mm. 
pressure ;  it  mixes  with  water  and  forms  explosive  salts.  When  the 
dry  potassium  salt  is  shaken  with  a  chloroform  solution  of  bromine, 
methyl  hromonitroacetale,  Is02,CHBr*C09Me,  is  obtained;  it  is  a  colour¬ 
less  liquid  boiling  at  103°  under  15  mm.  pressure  and  quite  insoluble 
in  water;  the  ammonium  salt  forms  colourless  crystals  melting  and 
decomposing  at  143°;  the  silver  salt  forms  colourless  crystals  which, 
on  heating,  decompose,  producing  silver  bromide.  The  potassium  salt 
of  methyl  nitroacetate  reacts  with  a  solution  of  benzenediazonium 
chloride,  giving  the  phenylhydrazone ,  N2HPhIC(N02)’C02Me,  which 
crystallises  in  orange-yellow  leaflets  melting  at  74°  and  decomposing 
at  1 10°,  and  forms  a  potassium  derivative  crystallising  in  thin,  cinnabar- 
red,  very  explosive  plates.  On  allowing  methyl  nitroacetate  to  remain 
dissolved  in  excess  of  alkali  hydroxide,  it  is  decomposed  into  methyl 
alcohol,  potassium  carbonate,  and  the  potassium  derivative  of  nitro¬ 
methane ;  methyl  bromonitroacetate  undergoes  a  similar  decomposition, 
bromonitromethane  being  formed. 


k-Amino-S-phenylisooxazole,  CPh<^ 


c(nh2):ch 

N - O 


,  is  prepared  by  reduc¬ 


ing  the  corresponding  nitro-derivative  with  aluminium  amalgam,  and 
is  a  yellow  oil  boiling  at  179°  under  12  mm.  pressure;  it  can  be 
diazotised.  The  acetyl  derivative  crystallises  in  needles  melting  at 
128 — 129°;  the  hydrochloride  is  &  white  powder  ;  the  oxalate  is  well 
crystalline,  and  the  platinichloride  forms  yellowish-brown  cubes. 

The  mother  liquor  remaining  in  the  preparation  of  the  potassium 
salt  of  methyl  nitroacetate  contains  the  potassium  derivative  of  an  acid, 
CETC(NO  ) _ CO 

\  'Tw-r.,  CO,  which  is  probably  formed  by  the  condensa- 

C(k702K)*CPh.N"^  w  f  j  j 

tion  of  molecular  proportions  of  4-nitroso-3-phenyk’sooxazole  and  methyl 
nitroacetate  with  the  elimination  of  methyl  alcohol ;  this  salt  crystal¬ 
lises  in  orange-red  needles,  and  the  free  acid  in  yellow  plates  which 
are  very  easily  decomposed  by  acids. 

Phenylnitrogly oxime  peroxide  is  contained  in  the  alcoholic  extract  of 
the  primary  product  of  the  reaction  of  nitrous  fumes  with  cinnam- 
aldehyde,  and  is  isolated  by  distilling  with  steam  the  residue  left  on 
evaporation.  The  solid  distillate  is  dissolved  in  ether  and  thoroughly 
extracted  with  dilute  sodium  hydroxide  to  destroy  the  isooxazole ;  the 
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peroxide  crystallises  in  pale  yellow  leaflets  melting  at  100°,  is  soluble 
in  water,  and  stable  towards  acids  and  oxidising  agents.  When 
reduced  with  stannous  chloride  and  hydrochloric  acid,  it  yields  phenyl- 

.  7  .  . ,  CPh'.N - O  ,  . 

ammog ly oxime  peroxide ,  q  >  a  non-basic  substance  crystal¬ 

lising  in  needles  melting  at  135 — 136°. 

7  .  7  .  CPhlN - O  .  „ 

FhenylethoxygLy  oxime  peroxide,  ^  q  »  1S  i°rmed  as  a  by¬ 

product  in  the  isolation  of  4-nitro-3-phenyl«ooxazole,  and  is  found  in  the 
ethereal  solution  which  has  been  shaken  with  alkali  hydroxide  ;  it  is 
also  obtained  by  adding  alcoholic  alkali  hydroxide  to  an  alcoholic 
solution  of  the  peroxide ;  it  separates  in  large  crystals  melting  at  83°, 
and  is  volatile  in  steam.  The  corresponding  methoxy- derivative  is 
obtained  in  a  similar  manner,  and  forms  rhombic  plates  melting  at 
69°. 

„  ,  .  .  .  T  CPhlN — O  ,  .  ,  , 

Fhenylhydroxygly  oxime  peroxide ,  q  >  which  has  strong 

acid  characters,  is  prepared  by  shaking  an  ethereal  solution  of  the 
nitroperoxide  with  8 — 10  per  cent,  aqueous  sodium  hydroxide,  when 
the  whole  of  the  compound  passes  from  the  ether  into  the  alkaline 
solution ;  it  is  obtained  on  acidifying  as  a  microcrystalline  powder, 
melting  and  decomposing  at  133°. 

The  chemical  changes  described  in  this  paper  are  discussed  at  con¬ 
siderable  length,  and  are  contrasted  with  many  reactions  of  an 
analogous  type.  K.  J.  P.  0. 


Nitro-derivatives  of  a-Arylaminoanthraquinones,  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  142052). — When 
a-/»-toluidinoanthraquinone  is  nitrated  in  suspension  in  glacial  acetic 
acid  and  the  product  is  warmed,  a  nitro-compound  separates  on 
cooling,  which  crystallises  from  pyridine  in  bright  red  needles, 
insoluble  in  water  or  aqueous  alkalis.  Similar  compounds  are  obtained 
by  nitration  of  a-auilinoanthi'aquinone,  a-m-xylidinoanthraquinone, 
and  a-naphthylaminoanthraquinone.  C.  H.  D. 


Distillation  of  Camphorimide  with  Soda-Lime ;  a  Contribu¬ 
tion  to  the  Explanation  of  the  peculiar  Disruption  of  the 
Camphornitrilic  Acids,  on  the  Distillation  of  their  Calcium 
Salts.  Julius  Bredt  and  K.  Wornast  ( Annalen ,  1903,  328, 
338 — 348). — Tiemann,  Lemme,  and  Kerschbauin  (Abstr.,  1901,  i,  18) 
obtained,  by  the  distillation  of  the  calcium  salts  of  both  the  a-  and  /?- 
camphornitrilic  acids,  the  same  substance,  ay-dimethyl-As-heptenonitrile, 
CMe^CH’CH^CHg'CHMe'CN,  the  formation  of  which  was  thought 
to  be  due  to  the  migration  of  a  cyano-group.  It  is  now  shown  that 
a-camphornitrilic  acid  is  converted  into  camphorimide,  which  then 
yields  /5-camphornitrilic  acid,  from  which  alone  can  the  heptenonitrile 
be  directly  produced. 

Camphorimide  can  be  prepared  by  saturating  a  solution  of  cam¬ 
phoric  anhydride  in  alcohol  with  dry  ammonia,  evaporating  the  solvent, 
and  distilling  the  residue  ;  but  it  can  be  far  more  conveniently  prepared 
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by  slowly  distilling  camphoric  acid  in  a  stream  of  dry  ammonia  (an 
operation  first  carried  out  by  Berzelius)  and  redistilling  the  product 
in  order  to  free  it  from  the  anhydride.  On  distilling  the  imide  with 
soda-lime,  the  heptenonitrile  forms  the  main  part  of  the  distillate  ;  it 
is  an  oil  boiling  at  89 — 90°  under  14  mm.  and  at  202°  (with  slight 
decomposition)  under  the  ordinary  pressure.  When  the  calcium  salt 
of  a-  or  /3-camphornitrilie  acid  is  distilled  with  soda-lime,  the  same 
nitrile  is  formed,  but  the  first  portion  of  the  distillate  contains  some 
camphorimide.  When  hydrolysed  with  a  methyl  alcoholic  solution  of 
potassium  hydroxide,  the  heptenonitrile  is  converted  into  the  acid 
(b.  p.  136 — 137°  under  13  mm.  pressure),  also  obtained  from  it  by  the 
above-mentioned  authors.  This  acid  is  now  shown  to  be  identical  with 
that  obtained  by  Crossley  and  Perkin  (Trans.,  1898,  73,  8)  by  fusing 
camphoric  acid  with  sodium  hydroxide,  both  of  them  boiling  under 
the  ordinary  pressure  at  240 — 242°,  and  yielding  on  oxidation  a- 
methylglutaric  acid  and  acetone.  K.  J.  P.  0. 

Gurjun  Balsam.  Alexander  Tschirch  and  L.  Weil  (Arch.  Pharm ., 
1903,  241,  372 — 400). — Balsamuni  Bipterocarpi  (gurjun-  or  gardjan- 
balsam,  garjantel,  wood-oil)  is  a  product  of  various  species  of  the  genus 
Dipterocarpus ,  indigenous  in  South  Asia.  About  80 — 82  per  cent, 
of  it  consists  of  an  essential  oil,  which  can  be  removed  by  distillation 
with  steam;  this  boils  at  255°  and  has  sp.  gr.  0’912  at  15°.  Of  the 
residue,  gurjoresen ,  Cl7H2802,  forms  the  chief  part,  amounting  to 
16 — 18  per  cent,  of  the  balsam ;  it  is  amorphous  and  melts  at 
40 — 43°.  Only  about  3  per  cent,  of  the  balsam  consists  of  resin  acids ; 
the  bulk  of  these  dissolves  in  1  per  cent,  ammonium  carbonate  solu¬ 
tion  and  is  amorphous  ;  the  rest  is  insoluble,  but  dissolves  in  1  per 
cent,  sodium  carbonate  solution  ;  this  part  was  obtained  to  some  extent 
in  a  crystalline  state. 

The  deposits,  largely  crystalline  in  character,  which  had  formed  in 
various  samples  of  gurjun  balsam,  were  submitted  to  examination. 
They  consist  of  crystalline  resin-alcohols  or  resin-plienols,  but  yet  are 
insoluble  in  alkalis,  in  these  respects  resembling  amyrin,  C30H50O.  A 
substance  obtained  from  Hirschsohn,  and  designated  by  him  “  neutral 
substance  from  gurjun  balsam,”  consisted  of  such  a  hydroxy-compound, 
gurjuresinol,  C15H25’OH,  probably  identical  with  metacholestol  (Mach, 
Abstr.,  1895,  i,  384)  and  copaivic  acid  (Keto,  Abstr.,  1902,  i,  167)  ;  it 
melts  at  131 — 132°  and  forms  acetyl  and  benzoyl  derivatives  melting  at 
96°  and  106 — 107°  respectively.  The  crystalline  gurjuturboresinol,  from 
Dipterocarpus  turbinatus,  has  the  composition  C20H30O.„  and  melts  at 
126 — 129°;  it  is  probably  identical  with  Merck’s  copaivic  acid  and 
TrommsdorS’s  metacopaivic  acid  (Brix,  Abstr.,  1882,  65).  A  com¬ 
parison  of  the  properties  of  these  substances  is  given  in  a  table. 
Hirschsohn’s  “sodium  salt  from  gurjun  balsam,”  when  purified 
by  recrystallisation,  contained  3'6  per  cent,  of  sodium;  it  consists 
of  gurjuresinol  along  with  the  sodium  salt  of  gurjoresinolic  acid, 
C]6H  2604  ;  the  acid  is  crystalline  and  melts  at  254 — 255°.  0.  F.  B. 

Ericolin.  A.  Kanger  ( Chem .  Zeit.,  1903,  27,  794 — 796).— Previous 
authors  have  given  very  varying  analyses,  ranging,  for  example,  from 
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34  to  82  per  cent,  for  carbon,  of  the  glucoside  “  ericolin  ”  present  in 
the  leaves  of  the  cowberry  ( Vaccinium  vitis  idaea).  This  is  probably 
due  either  to  incomplete  desiccation  of  the  substance  analysed,  or  to 
some  decomposition  occurring  during  its  extraction  by  water  or  while 
drying.  A  product  extracted  from  the  leaves  by  ether-alcohol  was 
purified  from  foreign  substances  by  precipitating  these  in  aqueous 
solution  by  means  of  lead  acetate,  the  excess  of  the  reagent  being 
removed  by  hydrogen  sulphide.  The  purified  substance  was  completely 
soluble  in  ether-alcohol  and  had,  approximately,  the  composition 
^16^25^10-  ^  is  doubtful,  however,  whether  this  product  is  a  definite 

chemical  individual,  as  it  is  of  a  resinous  nature,  and  there  are  no 
means  of  ascertaining  its  purity.  W.  A.  D. 

Examination  of  some  Samples  of  Aloe  from  the  Cape.  J. 
Aschan  (Arch.  Fharm.,  1903,  241,  340 — 357). — The  product  of  Aloe 
ferox  yielded  feroxaloin,  C46H180h,H20  or  C16ET1607,H20,  when  it  was 
digested  with  water  containing  a  few  diops  of  hydrochloric  acid, 
the  filtered  solution  being  treated  with  ammonia  and  calcium  chloride  ; 
the  precipitate  produced  was  decomposed  with  a  slight  excess  of  hydro¬ 
chloric  acid  and  crystallised  from  water  and  then  from  alcohol  ;  the 
aloin  gave  a  negative  result  when  examined  by  Zeisel’s  method.  No 
aloin  was  obtained  by  a  method  which  was  successful  in  the  case  of 
other  aloes  from  the  Barbadoes  and  Natal  :  the  aloe  is  dissolved  in 
methyl  alcohol,  the  extract  mixed  with  chloroform  and  a  little  water 
and  shaken,  the  chloroform  layer  run  off,  and  the  residual  liquid 
extracted  repeatedly  with  the  same  solvent.  A  little  emodin, 
C15H10O5,  was  obtained  instead  of  aloin.  The  insoluble  resin  is 
different  from  that  of  other  aloes  examined  hitherto  ;  it  is  a  glucoside, 
and  is  hydrolysed  by  dilute  sulphuric  acid  to  a  sugar  and  j eroxaloresino- 
tannol ,  C20H18O6,  which  yields  chrysamic  acid  when  oxidised  with 
dilute  nitric  acid. 

Another  sample  of  unknown  origin,  unlike  any  of  the  usual  types, 
proved  to  be  Natal  aloe  when  examined  chemically. 

Crystals  which  had  separated  from  the  fresh  juice  of  aloes  from 
Curacao  were  found  to  consist  of  emodin. 

A  tabular  comparison  of  the  reactions  of  various  aloins  is  given. 

C.  F.  B. 

Constituents  of  Ko-Sam  Seeds  (Brucea  Sumatrana). 
Frederick  B.  Power  and  Frederic  H.  Lees  (Fharm.  J.,  1903,  [iv],  17, 
183 — 188). — The  seeds  of  Brucea  sumatrana ,  employed  in  the  East  Indies 
as  a  remedy  for  dysentery,  have  been  asserted  by  Heckel  and  Schlagden- 
hauffen  to  contaiu  quassiu  and  a  second  bitter  substance  (Rev.  des  Cult. 
Colon.,  1900,  97).  The  seeds  were  subsequently  examined  by  Bertrand 
(ibid.,  1900,  19G),  who  stated  that  they  contained  a  bitter,  amorphous 
glucoside,  kosamin,  and  19'5  per  cent,  of  oil.  The  authors  find  that 
these  seeds  contain  a  small  quantity  of  formic  acid  and  of  volatile 
esters  of  butyric  acid  (?),  20  per  cent,  of  an  oil  consisting  of  glycerides 
of  oleic,  linoleic,  stearic,  and  palmitic  acids,  and  in  association  with 
this  the  hydrocarbon,  hentriacontane  and  a  colourless,  crystalline 
•substance,  C20H34O,  which  melts  at  130 — 133°,  has  [a]D  —  37'7°  in 
chloroform  at  23°,  and  is  probably  allied  to  the  cholesterols.  There 
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are  also  present  in  the  seeds  two  amorphous  bitter  substances,  one  of 
which  is  readily  soluble  in  chloroform  and  sparingly  so  in  ether,  and  the 
other  insoluble  in  chloroform;  both  are  soluble  in  water.  Neither  of  these 
substances  is  identical  with  quassin  nor  is  there  any  evidence  that 
either  is  a  glucoside.  The  seeds  also  contain  1*8  per  cent,  of  tannic 
acid,  a  reducing  sugar  yielding  an  osazone  which  melts  at  204 — 205°, 
and  an  enzyme  capable  of  hydrolysing  amygdalin,  but  no  evidence  of 
the  presence  of  an  alkaloid  was  obtained.  T.  A.  H. 

[Thermochemistry  of]  Cinchona  Alkaloids.  Marcellin  P.  E. 
Berthelot  and  Gaudechon  (Ann.  Ckim.  Phys.,  1903,  [vii],  29, 
443— 480).— See  this  vol.,  ii,  197,  270.  C.  H.  D. 

Opium  Bases.  Oswald  Hesse  (J.  pr.  Chem.,  1903,  [ii],  68, 
190 — 207.  Compare  Goldschmiedt,  Abstr.,  1886,  83,  478  ;  1887,  163  ; 
1888,  1116  ;  1889,  167). — Of  five  specimens  of  “  papaverine”  examined, 
four  were  found  to  contain  papaverine  and  two  to  contain  ^-papaverine. 
Papaverine,  C20H21O4N,  melts  at  146 — 147°,  is  easily  soluble  in  dilute 
alcohol  or  hot  absolute  alcohol,  and  dissolves  in  concentrated  sulphuric 
acid  to  a  colourless  solution  which  becomes  rose-coloured  and  purple- 
violet  when  strongly  heated.  The  oxalate,  C20H21O4N,C2H2O4,  crys¬ 
tallises  in  slender  needles  or  thick  prisms  and  decomposes  at  195°;  the 
hydrochloride  melts  at  210 — 213°  with  evolution  of  methyl  chloride 
and  formation  of  protopapaverine ;  the  hydriodide,  C20H21O4N,HI, 
crystallises  in  colourless,  monoclinic,  thick  prisms  which  become  yellow 
on  exposure  to  air;  it  melts  at  196°:  the  thiocyanate  crystallises  in 
colourless,  slender  needles  or  thick  prisms  and  melts  at  152°. 

•^-Papaverine,  C21H2104N,  is  easily  soluble  in  chloroform,  more  so  than 
papaverine  in  absolute  alcohol  at  15°,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  colourless  solution.  The  hydrochloride, 

C21H2104N,HC1, 

forms  thick,  monoclinic  crystals  and  melts  and  decomposes  with 
formation  of  protopapaverine  (1)  at  208  —  210°;  the  platinichloride, 
2C21H2104N,H2PtCl6,  is  an  orange-coloured,  crystalline  powder ;  the 
hydrogen  oxalate  crystallises  in  colourless  needles  and  melts  at  196°  ;  the 
thiocyanate  forms  colourless,  delicate  needles  and  melts  at  150° ;  the 
hydriodide,  C21H2104N,HI,  crystallises  in  thick,  yellow  prisms  and 
melts  and  decomposes  at  193°;  from  dilute  alcohol,  it  crystallises  in 
colourless  prisms  containing  3H20. 

Protopapaverine,  C19H1904N,  crystallises  in  yellow  leaflets,  decomposes 
at  260°,  is  only  slightly  soluble  in  alcohol,  insoluble  in  ether,  benzene, 
or  chloroform,  forms  a  dark  brownish-red  coloration  with  alcoholic 
ferric  chloride,  and  dissolves  in  concentrated  sulphuric  acid  to  a 
colourless  solution  which  becomes  purple-violet  on  warming.  The 
hydrochloride,  C19H1904N,HC1,5H20,  crystallises  in  yellow  prisms  and 
melts  when  anhydrous  at  200° ;  the  platinichloride, 
2C19H1904N,H2PtCl6,5H20, 

is  a  yellow,  flocculent  precipitate,  which  changes  to  an  orange-coloured, 
crystalline  powder  ;  the  hydrobromide,  C19Hlg04N,HBr,5H20,  forms 
octohedral  crystals  ;  the  hydriodide,  C10H19O4N,HJ,3H2O,  crystallises  in 
brownish-yellow  prisms  ;  the  nitrate  is  a  yellow,  granular,  crystalline 
powder ;  the  oxalate,  C19H1904N,G2H204,5H20,  crystallises  in  yellow 
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octahedra  or  prismatic  crystals,  loses  5H20  at  100°,  and  melts  at  138°. 
With  aqueous  potassium  hydroxide,  protopapaverine  forms  a  potassium 
compound  which,  when  acted  on  by  methyl  iodide,  forms  protopapaverine 
and  protopapaverine  methiodide  (Pictet  and  Kramers,  Abstr.,  1903, 
i,  358). 

Papaveramine,  C21H2506K,  obtained  as  a  soluble  oxalate  in  the 
purification  of  papaverine,  crystallises  in  thin,  colourless  prisms,  melts 
at  128 — 129°,  is  easily  soluble  in  chloroform,  almost  insoluble  in 
water,  and  forms  an  intensely  bluish-violet  solution  in  concentrated 
sulphuric  acid.  The  hydrochloride  crystallises  in  stella*  e  groups  of 
prisms ;  the  platinichloride,  2C21H250GN,H2Pt016,3H20,  forms  a  light 
yellow,  flocculent  precipitate.  C.  Y. 

Double  Haloids  of  Tellurium  with  the  Alkaloids.  Victor 
Lenher  and  Winifred  Titus  (J.  Amer.  Chem.  Soc.,  1903,  25, 
730 — 732). — When  a  strong  solution  of  tellurium  dioxide  in  hydro¬ 
chloric  or  hydrobromic  acid  is  added  to  a  strong  solution  of  an  alkaloid 
in  the  corresponding  acid,  a  thick,  curdy  precipitate  of  the  double  haloid 
is  formed,  the  final  purification  being  effected  by  crystallisation  from 
hot  dilute  acid  solution.  These  double  haloids  are  stable  at  the  ordi¬ 
nary  temperature  ;  they  are  decomposed  by  water  with  precipitation 
of  tellurous  acid  and  are  readily  dissolved  by  dilute  acids. 

Quinine  tellurichloride,  C20H24O2N2,2HCl,TeCl4,  begins  to  decompose 
at  150°  and  is  decomposed  by  water  at  the  ordinary  temperature.  The 
corresponding  cinchonine  salt,  C19H22ON2,2HCl,TeCl4,  forms  light  yellow 
crystals  ;  the  strychnine  salt,  (C21H2202N2,HCl)2,TeCl4,  separates  in 
large,  bright  yellow  needles;  the  morphine  salt,  (Cl7Hig03N,H01)2,TeCl4, 
forms  dark  yellow  crystals  and  is  the  most  stable  of  the  series  towards 
heat ;  the  theobromine  salt,  (C7H802N4,HCl)2,TeCl4,  and  the  brucine  salt, 
(C23H2G04N2,HCl)2,TeCl4,  are  yellow. 

Quinine  tellur ibromide  forms  bright  red  crystals  easily  decompos¬ 
able  by  heat.  The  cocaine,  brucine,  and  morphine  telluribromides  separate 
in  red  crystals.  A.  McK. 

Compounds  of  Metallic  Haloids  with  Organic  Bases. 
Carl  Renz  (Zeit.  anorg.  Chem.,  1903,  30,  100 — 118.  Compare  Abstr., 
1902,  i,  393,  563). — The  following  double  compounds  of  metal 
haloids  and  organic  bases  have  been  prepared  : 

Indium  chloride  pyridine ,  InCl3,3C6H5N,  slender,  white  needles,  not 
hygroscopic,  soluble  in  alcohol,  but  insoluble  in  ether.  Indium  chloride 
pyridine  hydrochloride,  InCl3,3(C5H6N,HCl),  small  crystals,  insoluble 
in  ether.  Indium  chloride  quinoline  hydrochloride, 
InCl3,4(C9H7N,HCl), 

white  needles,  insoluble  in  ether,  soluble  in  hydrochloric  acid  or 
alcohol.  Niobium  chloride  piperidine,  NbCl5,6C5HnN,  white,  hygro¬ 
scopic  needles.  Niobium  iodide  pyridine  hydriodide, 
NbI5,6(C5H5N,HI), 

long,  brown  needles,  soluble  in  alcohol,  insoluble  in  ether.  No  com¬ 
pound  of  niobium  chloride  with  aniline,  dimethylaniline,  or  quino¬ 
line  could  be  obtained.  Ruthenium  chloride  quinoline  hydro¬ 
chloride,  RuCl3,2(C9H7N,HCl),  brown  needles,  insoluble  in  ether  and 
in  acetone.  Iridium  chloride  pyridine,  IrCl4,2C6H5N,  light  brown, 
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crystalline  powder  soluble  in  water  to  a  yellow  solution.  Iridium 
chloride  quinoline ,  IrCl4,C9H7N,  reddish-browD,  crystalline  powder. 
Glucinum  chloride  quinoline,  G!IC12,2C9H7N,H20,  yellow,  hygro¬ 
scopic  needles,  soluble  in  alcohol  but  insoluble  in  ether.  Thallium 
chloride  diquinoline,  T1C13,2C9H7N,  crystallises  from  alcohol  in  white 
plates  with  a  silvery  lustre  which  melt  at  183°.  It  has  not  been 
possible  to  obtain  again  the  triquinoline  compound  previously  described 
{loc.  cit.).  Thallium  iodide  quinoline,  T1C13,C9H7N,  red  crystals. 
Gold  chloride  pyridine,  AuC13,C5H5N,  lemon-yellow,  crystal  powder 
which  melts  at  225°.  Gold  chloride  quinoline,  AuCl3,C9H7N,  yellow 
crystals.  Uranium  tetrachloride  quinoline,  U  C14,C9H7N,  small,  yellow 
crystals. 

A  table  is  given  of  all  the  double  compounds  of  metal  haloids  with 
pyridine  and  quinoline  which  have  been  described.  J.  McC. 

Acetylation  of  some  Amino-derivatives  of  the  Naphthalene 
and  Quinoline  Groups.  S.  Cybulsky  («/.  Russ.  Rhys.  Chem .  Soc., 
1903,  35,  219 — 223). — The  author  has  measured  the  limit  of  acetyla¬ 
tion,  and  the  velocity  after  half  an  hour,  for  a  mixture  of  1  mol.  of 
acetic  acid  and  one  of  an  amine  when  heated  in  a  sealed  tube  at  210°; 
the  results  are  as  follows  : 


Amine. 

Velocity  after 
half  an  hour. 

Limit 

Aniline . 

68-71 

73*54  per  cent. 

a-Naphthylamine  ~ . 

35-5 

47-49  „ 

/3-Naphthylamine  . 

a-Tetrahydronaphthylamiue . 

691 

82-8  ,, 

63-3 

decomposes 

/J-Tetrahydronaphthylamine . 

89  7 

95 '3  percent. 

Tetrahydroquinoline  . 

16-SO 

35-42  ,, 

8-Methyltetrahydroquinoline  . 

1  24 

23-70 

7-Methyltetrahydroquinoline  . 

12-52 

29-67  ,, 

6-MetliyItetrahydroquinoline  . 

20-73 

40  02  „ 

Comparing  the  results  obtained  for  aniline  with  those  of  MeDschut- 
kin  (Abstr.,  1882,  1084),  it  is  seen  that  as  the  temperature  rises  the 
acetylation  limit  diminishes. 

The  relative  magnitudes  of  the  above  numbers  correspond  with  those 
obtained  by  Menschutkin  (Abstr.,  1902,  ii,  493)  for  the  combination 
of  these  compounds  with  alkyl  bromides,  and  confirm  this  author’s 
conclusions  regarding  the  influence  of  the  side-chain  on  reactivity. 

T.  H.  P. 

3-Benzyh‘soquinoline.  Leopold  RAgheimer  ( Annalen ,  1903,  328, 
326 — 337.  Compare  this  vol.,  i,  438). — 3-Benzyh’soquinoline  is  formed 
together  with  the  4-isomeride  when  benzoyltetrahydrofsoquinoline  is 
heated  with  benzaldehyde  {loc.  cit.),  and  has  now  been  obtained  in 
larger  quantity  by  an  improvement  in  the  method  of  separation  ;  the 
©ily  re-idue  left  after  the  removal  of  4- henayh'soqui noline  is  dissolved 
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in  ether  and  extracted  with  40  per  cent,  sulphuric  acid  ;  from  the 
latter  solvent,  a  mixture  of  sparingly  soluble  sulphates  slowly  crystal¬ 
lises  ;  from  a  hot  aqueous  solution  of  this  mixture,  the  sulphate  of  the 
3-isomeride  separates  first.  This  base  cr)  stallises  from  alcohol  in 
prisms,  which  belong  to  the  triclinic  system,  melts  at  104°,  and  boils 
at  311°  under  23  mm.  pressure.  The  hydrochloride  crystallises  m 
needles,  the  sulphate  and  nitrate  separate  in  needles,  the  latter  melting 
at  136 — 137°  ;  the  platinichloride  crystallises  with  H20  in  small  needles, 
which,  when  anhydrous,  melt  at  216 — 217°;  the  mercurichloride , 
(C16HlsN)I,(HCI,HgCI!)5,  crystallises  in  flattened  needles,  becomes 
coloured  at  205°,  and  melts  and  decomposes  at  213 — 214°.  The  picrate 
forms  aggregates  of  needles  melting  at  199°. 

The  paper  also  includes  a  description  of  a  simple  form  of  pressure 
regulator  for  distillations  under  reduced  pressure.  K.  J.  P.  0. 

Phenolic  Urethanes  of  Piperidine.  Bouchetal  de  la  Roche 
(Bull.  Soc.  chim.)  1903,  [  iii  ],  29,  752 — 756.  Compare  Abstr.,  1902, 
i,  562,  and  this  vol.,  i,  574). — The  following  substituted  urethanes  were 
prepared  by  the  interaction  of  piperidine  with  phenyl  carbonates  : 
2:4:  6-trichlorophenylpiperidylurethane ,  C6H2Cl3*O'CO*C5NH10,  from 
2  :  4  : 6-trichlorophenol,  forms  colourless  crystals,  melts  at  75°,  and 
boils  at  227°  under  25  mm.  pressure  ;  the  corresponding  compound  from 
o-bromophenol  melts  at  63°  •  the  isomeric  substance  from  /j-bromo- 
phenol  melts  at  66 — 67°  and  boils  at  245°  under  52  mm.  pressure  ;  the 
urethane  from  2  :  4  :  6-tribromophenol  melts  at  60 — 61°,  and  boils  at 
218°  under  40  mm.  pressure,  o -Nitrophenylpiperidylur ethane, 
NO2-C6H4-O-CO-C6NH10, 

from  o-nitrophenol,  melts  at  77°,  and  boils  at  226 — 227°  under  21  mm. 
pressure ;  the  isomeride  from  p-nitrophenol  melts  at  94 — 95°  and 
boils  at  272°  under  52  mm.  pressure  ;  3-bromo-p-tolylpiperidylurethane, 
from  3-bromo-p-cresol,  melts  at  75 — 76°  and  distils  at  262°  under 
34  mm.  pressure. 

When  the  urethane  prepared  from  phenol  and  piperidine  is  boiled 
with  a  solution  of  bromine  in  chloroform,  only  a  small  proportion  of 
brominated  urethane  is  formed,  most  of  the  product  consisting  of  tri- 
bromophenol  and  piperidine  hydrobromide.  The  urethanes  are  easily 
hydrolysed  by  warm  concentrated  aqueous  alkali  hydroxides,  giving  the 
phenol,  carbon  dioxide,  and  piperidine,  whilst  the  alcoholic  hydroxides 
bring  about  the  same  decomposition  at  the  ordinary  temperature.  Arom¬ 
atic  bases,  for  example,  aniline  and  toluidine,  interact  with  the  ure¬ 
thanes  only  in  sealed  tubes  at  250°,  giving  not  mixed  carbamides,  but 
the  constituents  of  the  original  urethane.  Concentrated  sulphuric  acid 
decomposes  the  urethanes,  giving  a  sulphonated  phenol,  and  nitric  acid 
fails  to  give  definite  products.  Tin  and  hydrochloric  acid  do  not  act  on 
the  phenolic  urethanes  of  piperidine  except  those  containing  a  nitro- 
group  3  in  such  cases,  an  aminophenol  is  formed.  W.  A.  D. 

Yellow  Dyes  of  the  Aoridine  Series.  Badische  Anilin-  & 
Soda-Fabrik  (D.R.-P.  141356).— Phthalyl  derivatives  of  m-diamines 
are  heated  with  the  hydrochloride  of  the  diamine  at  220°,  with  or 
without  addition  of  zinc  chloride,  or  the  diamine  hydrochloride  is 
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heated  directly  with  phthalic  anhydride.  The  product  from  phthalyl- 
m-tolylenediamine  has  the  composition  of  a  diam in odimethylphenyl - 
acridinecarboxylic  acid ,  and  dissolves  in  water  or  alcohol  to  a  yellow 
solution  with  a  moss-green  fluorescence.  0,  H.  D. 


Azo-dyes  of  the  Santonin  Series.  Oskar  Schmidt  and  Edgar 
Wedekind  ( Zeit .  Fcirb.  Text.-Chem.,  1903,  2,  229 — 233). — A  brief 
account  of  the  chemistry  of  santonin  is  first  given. 

Desmotroposantoninazosulphanilic  acid,  C21H24OrN2S,  prepared  from 

,  •  - CH-CHyC-CMelCH  , 

detmotroposantonm,  and  diazo- 

sulphanilic  acid,  crystallises  from  alcohol  in  glistening,  red  leaflets 
melting  at  269°.  Its  aqueous  solution  in  sodium  carbonate  is  reddish- 
yellow,  whilst  its  solutions  in  sodium  and  potassium  hydroxides  are 
dark  violet.  The  aniline  derivative  crystallises  in  yellow  needles,  the 
p -toluidine  derivative  forms  bright  red  crystals,  o -Nitrobenzeneazo- 
desmotroposantonin  crystallises  from  benzene  in  brilliant  dark  red 
needles.  The  dye,  prepared  from  o -tolidine  and  desmotroposantonin, 
is  soluble  with  difficulty  even  in  alkalis ;  it  softens  at  about  285°  and 
melts  at  290°.  The  nitroazo-dye  from  j»-nitroaniline  and  d-santoninic 
acid  crystallises  from  alcohol  in  bright  red  leaflets  melting  at  175°, 
and  is  soluble  with  difficulty  in  alkalis.  The  dye,  formed  from  diazo- 
benzenedisulphonic  acid  and  d-santoninic  acid,  dissolves  in  sodium 
hydroxide  solution  to  a  dark  red  liquid.  Diaminostilbenedisulphonic 
acid  and  desmotroposantonin  yield  a  brownish-red  dye  soluble  in 
sodium  carbonate  solution.  A  similar  compound  was  prepared  from 
diaminostilbenedisulphonic  and  cf-santoninic  acid. 

Since  the  santonin  derivatives  used  in  the  preparation  of  these 
dyes  are  derivatives  of  tetrahydronaphthol,  they  behave  like  phenols 
and  not  like  naphthols,  A.  McK. 


Hydrazidines.  Hugo  Yoswinckel  ( Ber 1903,  30,  2483 — 2487). 
— Whilst  phenylhydrazine  acts  on  acetoiminoethyl  ether  to  form  di- 
phenylethenylhydrazidine,  with  other  iminoethers  examined,  the  pro¬ 
ducts  were  not  hydrazidines  of  the  type  of  diphenylethenylhydrazidine, 
but  a  mixture  of  formazyl  derivatives  of  the  type  NHPh’N.'CR’NINPb, 
and  hydrazidines  of  the  type  NHPh'NICR/NH^ 
Diphenylethenylhydrazidine  hydrochloride , 

NHPh-NICMe-NH-NHPh-HCl, 

prepared  by  the  action  of  phenylhydrazine  on  acetoiminoethyl  ether 
hydrochloride  or  by  the  reduction  of  methylformazyl  by  ammonium 
sulphide,  forms  glistening  leaflets,  which  melt  and  decompose  at  142°. 
The  free  base  is  unstable,  since,  when  liberated  from  the  hydrochloride, 
it  is  instantly  transformed  into  methylformazyl. 

Benzenylphenylhydrazidine  hydrochloride,  NHPh'NX'Ph’NH^HCl, 
prepared  from  phenylhydrazine  and  benziminoethyl  ether  hydrochloride, 
crystallises  in  transparent  prisms  and  melts  at  132° ;  it  contains  ^H20 
and  becomes  anhydrous  at  110°.  The  free  base  is  a  colourless  oil, 
which  gradually  darkens  owing  to  decomposition. 

Benzenylcarbanilphenylhydrazidine,  NHPh’NICPh'N  H*CO*NHPb, 
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prepared  from  benzenylphenylhydrazidine  hydrochloride  by  adding 
excess  of  sodium  carbonate  solution  and  then  phenylcarbimide,  forms 
stellate  prisms,  which  melt  and  decompose  at  168°. 

Phenylethenylphenylhydrazidine  hydrochloride, 

CH2Ph'C(:N*NHPh)NH2,HCl, 

prepared  from  phenylacetoiminoethyl  ether  and  phenylhydrazine, 
crystallises  in  transparent  prisms,  and  melts  and  decomposes  at  226°; 
benzylformazyl  is  produced  as  a  by-product.  The  free  bise  crystal¬ 
lises  from  a  mixture  of  benzene  and  light  petroleum  in  transparent 
plates  melting  and  decomposing  at  70°. 

Benzylformazyl ,  CH2Ph*C(!N,NHPh)NINPh,  forms  a  brilliant  red, 
amorphous  powder  melting  at  127°.  On  reduction  with  ammonium 
sulphide,  it  yields  phenylethenyldiphenylhydrazidine , 

CH2Ph-C(:  N-NHPh)NH-NHPh, 

which  forms  transparent,  stellate  prisms  ;  from  this,  benzylformazyl 
is  readily  regenerated  by  heating,  or,  more  slowly,  by  the  action  of 
light.  A.  McK. 

Action  of  Phenylhydrazine  on  Alkyl  Bromides  and  Iodides. 
J.  Allain  Le  Canu  ( Compt .  rend.,  1903,  137,  329 — 331). — The  author 
has  extended  the  work  on  this  subject  commenced  by  Genvresse  and 
Bourcet  (Abstr.,  1899,  i,  501).  By  the  action  of  an  alkyl  haloid  on 
phenylhydrazine,  it  has  been  possible  to  isolate  salts  containing  one, 
two,  and  three  molecules  of  phenylhydrazine,  and  compounds  with  one 
molecule  of  phenylhydrazine  and  two  alkyl  groups. 

When  phenylhydrazine  is  added  to  a  concentrated  solution  of  ethyl 
bromide  in  alcohol,  dibasic  phenylhydrazine  hydrobromide, 

(N2H3Ph)2HBr, 

is  formed,  but  is  quickly  transformed  into  the  monobasic  salt,  and  at 
the  same  time  a  neutral  compound,  N2H2Et2PhBr,  is  produced,  and 
can  be  separated  on  account  of  itsgreit  solubility  in  alcohol.  Precisely 
the  same  reaction  takes  place  with  methyl  or  ethyl  iodide.  The 
crystals  of  N2H2Me«,PhI,  although  large,  have  dull,  striated  faces, 
whilst  those  of  N2H2Et2PhI  are  brilliant ;  like  the  corresponding 
diethylbromo-compound,  these  crystals  are  orthorhombic.  n-Propyl 
iodide  reacts  similarly  ;  in  very  concentrated  solution,  o.tribasic phenyl¬ 
hydrazine  hydriodide,  (N2H3Ph)s,HI,  is  formed,  and  changes  rapidly 
into  the  dibasic,  then  into  the  monobasic,  salt.  By  extraction  with  ether, 
it  is  possible  to  obtain  the  neutral  compound,  N2H2Pia2PhI,  which 
crystallises  in  monoclinic  needles.  With  tsoamyl  iodide,  the  reaction 
is  much  slower,  but  ultimately  ammonium  iodide  is  formed  ;  if  the 
action  be  carried  out  carefully,  it  is  possible  to  isolate  tribasic  and 
dibasic  phenylhydrazine  hydriodide.  On  shaking  vigorously,  a  crystal¬ 
line  powder,  N2H2(C6Hu)2PhI,  is  formed.  The  crystals  are  mono¬ 
clinic  and  slightly  coloured ;  they  are  easily  soluble  in  alcohol,  but 
only  sparingly  so  in  cold  water.  J.  McO. 


Preparation  of  a  Blue  Sulphur  Dye.  Clayton  Aniline  Co., 
JjTD.  (D.It.-P,  140964). — A  solution  of  the  sodium  salts  of  dimethyl-p- 
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pbenylenediamine  and  dihydroxyphenyl  disulphide, 

C6H4<ONa  HO^>^6^'4 

(Haitinger,  Abstr.,  1883,  988),  when  oxidised  with  sodium  hypo¬ 
chlorite,  gives  rise  to  a  blue  compound,  which  probably  has  the  follow¬ 
ing  constitution:  NMe2*CdH3AcfiH2<Q~ Q>C6H2£^CeH4  •  NMe2. 

This  product,  when  salted  out,  is  a  blue  powder  with  coppery  lustre  ;  it 
dissolves  in  cold  sodium  sulphide  solution  with  a  blue  colour  which 
disappears  on  heating.  C.  H.  D. 

Formation  of  Carbamide  by  the  Oxidation  of  Albumin  with 
Permanganate  Emil  Abderhalden  {Zeit.  physiol.  Chem.,  1903,  39, 
210 — 211). — Polemical.  A  reply  to  Jolles  (this  vol.,  i,  723).  J.  J.  S. 

Hydrolysis  of  Casein  and  Silk -fibroin  by  Acids.  Emil 
Eischer  {Zeit.  physiol.  Chem.,  1903,  39,  155 — 158.  Compare  Abstr., 
1901,  i,  780,  783;  1902,  i,  654). — Serine  and  pyrrolidine  a-carboxylic 
acid  have  been  obtained  from  the  hydrolytic  products  of  casein,  and 
a  small  amount  of  pyrrolidine  a-carboxylic  acid  among  those  from  silk- 
fibroin.  J.  J.  S. 

Glucothionic  Acid  from  Tendon  Mucin.  Phoebus  A.  Levene 
{Zeit.  physiol.  Chem.,  1903,  39,  1 — 3). — Glucothionic  acid  gives  on 
distillation  a  marked  furfuraldehyde  reaction.  Its  reactions  point  to 
the  presence  of  glycuronic  acid  in  its  molecule,  but  the  hydrazone 
from  /i-bromophenylhydrazine  could  not  be  prepared.  E.  F.  A. 

Nucleohiston  of  the  Thymus.  Willem  Huiskamp  {Zeit.  physiol. 
Chem.,  1903,  39,  55 — 72). — Nucleohiston  from  thymus  can  be  separated 
by  precipitation  with  0'7  per  cent,  sodium  chloride  into  a-  and 
/3-forms  containing  4'5  and  3'05  per  cent,  of  phosphorus  I’espectively. 
Both  yield  on  extraction  with  dilute  hydrochloric  acid  the  same 
nuclein  containing  7’5  per  cent,  of  phosphorus. 

The  behaviour  of  nucleohiston  towards  acids  shows  it  to  contain  weak 
basic  groups,  and  the  salts  it  forms  with  acids  are  all  highly 
dissociated.  E.  F.  A. 

Preparation  and  Analysis  of  Nucleic  Acids.  IV.  Phoebus  A. 
Levene  {Zeit.  physiol.  Chem.,  1903,  39,  4 — 8.  Compare  this  vol.,  ii, 
438). — Pancreas  nucleic  acid,  on  hydrolysis  with  25  per  cent,  sulphuric 
acid  under  pressure  at  175°,  forms  amongst  other  products  uracil  and 
the  two  pyrimidine  bases,  thymine  and  cytosine,  the  first  of  these  three 
substances  being  obtained  in  small  quantities  only.  Yeast  nucleic 
acid  contains  no  thymine,  but  relatively  large  quantities  of  uracil  and 
cytosine.  E  F.  A. 

Preparation  and  Analysis  of  Nucleic  Acids.  V.  Phoebus  A. 
Levene  {Zeit.  physiol.  Chem.,  1903,39,  133  — 135.  Compare  this  vol.,  i, 
668  ;  ii,  438). — The  nucleic  acid  of  liver  has  been  obtained  by  a  method 
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similar  to  that  employed  for  other  nucleic  acids,  but  it  has  been  found 
difficult  to  free  it  from  biuret.  This  is  best  accomplished  by  suspend¬ 
ing  the  copper  salt  in  water,  adding  hydrochloric  acid  insufficient  for 
complete  decomposition,  dissolving  the  acid  salt  in  a  solution  of 
sodium  hydroxide  and  Rochelle  salt  and  carefully  precipitating  the 
acid  with  hydrochloric  acid.  When  hydrolysed  with  25  per  cent, 
sulphuric  acid  at  150 — 175°,  the  nucleic  acid  yields  both  thymine  and 
cytosine  together  with  traces  of  uracil.  J.  J.  S. 

Optical  Activity  of  the  Nucleic  Acid  of  the  Thymus  Gland. 
Arthur  Gamgee  and  Walter  Jones  ( Proc .  Roy.  Soc.,  1903,  72, 
100 — 103). — Nucleic  acid  was  prepared  from  the  thymus  by  the 
Kossel-Neumann  method.  It  forms  perfectly  transparent  solutions. 
The  value  of  [a ]D  varied  between  -fl54‘2°  and  +  156’9°;  it  does  not 
vary  appreciably  with  dilution.  On  acidification  of  the  solution  with 
acetic  acid,  [a]u  rises  gradually  as  the  acidity  increases  to  4- 164‘7°, 
and  with  more  acid  then  decreases.  Ammonia  decreases  and  finally 
abolishes  the  optical  activity,  but  neutralisation  by  acid  restores  it  to 
its  former  value.  W.  D,  H. 

Action  of  Trypsin.  Moritz  Schwarzschild  ( Beitr .  chem. 
Physiol.  Path.,  1903,  4,  155 — 170). — As  in  previous  researches  by 
Gulewitsch  and  by  Gonnermann,  a  number  of  simple  substances  were 
subjected  to  the  action  of  trypsin.  Some  belonged  to  the  group  of  the 
acid  amides,  others  were  substances  which  give  the  biuret  reaction. 
The  substances  investigated,  and  in  which  a  negative  result  was 
obtained,  were  asparagine,  acetamide,  urea,  benzamide,  oxamide,  biuret, 
octaspartic  acid,  malonodiamide,  glycinamide,  etbyloxamide,  amino- 
oxalazide,  phenyloxamide,  hippuric  acid,  and  piperazine.  The  only 
positive  result  was  in  the  case  of  Curtius’s  base  (ethyl  hexaglycyl- 
glycinate) ;  this  gives  an  intense  biuret  reaction,  which  in  4 — 6  days 
completely  disappears  under  the  action  of  trypsin.  Hofmeister  has 
already  pointed  out  the  similarity  of  this  substance  to  proteids,  and 
the  type  of  union,  •NH’CHg’CO'NH*,  appears  to  be  that  which  trypsin 
can  unlock  :  the  absence  of  an  asymmetric  carbon  atom  in  Curtius’s 
base  is  of  interest.  W.  D.  H. 

Preparation  of  Guanylic  Acid.  Ivar  Bang  and  C.  A.  .Raaschou 
{Beitr.  chem.  Physiol.  Path.,  1903,  4,  175 — 181). — Guanylic  acid,  a 
nucleic  acid  obtainable  from  the  pancreas,  is  a  substance  of  consider¬ 
able  interest,  as  it  contains  only  one  purine  base,  namely,  guanine,  and 
also  yields  the  pentose  {l  xylose),  which  has  been  separated  from  that 
gland.  Hitherto,  the  method  of  preparation  has  been  difficult,  and  the 
present  paper  describes  a  simplified  method,  which  has  enabled  the 
authors  to  prepare  100  grams  of  pure  material.  At  one  stage  in  the 
operations,  a  guanylic  acid  is  obtained  which  differs  from  that  pre¬ 
viously  described  by  containing  one  more  glycerol-pentose  group. 
This  is  termed  a-guanylic  acid ;  it  is  convertible  into  the  other 
variety  by  boiling  with  alkali.  The  a-acid  contains  6‘65,  and  the 
/3-acid  7*64  per  cent,  of  phosphorus.  W.  D.  H. 
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Influence  of  Carbohydrates  on  Proteid  Putrefaction.  S. 
Simnitzki  (Zeit.  physiol.  Chem.,  1903,  39,  99 — 125). — The  decom¬ 
position  of  sugar  and  proteid  in  a  putrefying  mixture  begins  at  the 
same  time,  but  does  not  progress  equally  rapidly.  The  presence  of 
sugar  inhibits  the  decomposition  of  proteid  by  bacteria,  and  the 
amount  of  decomposed  proteid  is  nearly  in  inverse  proportion  to  the 
amount  of  sugar.  The  action  of  lactose  in  this  direction  is  greater 
than  that  of  dextrose,  and  that  of  dextrose  more  intense  than  that  of 
galactose.  This  depends  on  the  ease  with  which  acids,  and  especially 
lactic  acid,  are  formed  from  the  different  sugars.  The  effect  is  not  felt 
in  the  later  stages  of  putrefaction,  when  the  appearance  of  ammonia 
takes  place  and  the  acid  is  neutralised.  W.  D.  H. 

Tryptophan,  the  Precursor  of  Indole  in  Proteid  Putrefac¬ 
tion.  Alexander  Ellinger  and  Max  Gentzen  ( Beitr .  chem.  Physiol. 
Path.,  1903,  4,  171 — 174). — Tryptophan  is  one,  if  not  the  only,  pre¬ 
cursor  of  the  indole  formed  from  proteids  by  bacterial  decomposition. 

W.  D.  H. 

Precipitation  of  Proteids  by  Alcohol  and  other  Reagents. 
M.  Christine  Tebb  (/.  Physiol.,  1903,  30,  25 — 38). — Egg  globulin, 
like  serum  globulin,  is  composed  of  at  least  two  proteids,  one  insoluble 
in  water  (euglobulin),  and  the  other  soluble  (pseudo-globulin).  The 
true  globulins  (euglobulins)  require  considerably  less  alcohol  to  pre¬ 
cipitate  them  than  do  the  albumins.  Although  the  pseudo-globulins 
are  more  readily  salted  out  from  solution  than  are  the  albumins,  and 
less  readily  than  the  euglobulins,  the  precipitability  by  alcohol  does 
not  run  quite  parallel  with  this.  On  the  whole,  the  pseudo-globulins 
resemble  the  albumins  in  their  precipitability  by  alcohol ;  but  in  one 
case,  that  of  egg-white,  the  albumin  is  more  readily  precipitable  by 
alcohol  than  the  pseudo-globulin.  In  the  case  of  milk,  lactalbumin  is 
precipitable  by  alcohol  with  difficulty,  and  caseinogen,  in  spite  of  some 
resemblances  between  it  and  globulins,  also  requires  a  considerable 
amount  of  alcohol  to  precipitate  it  all ;  the  greater  portion,  however,  is 
thrown  out  of  solution  by  a  comparatively  small  amount  of  alcohol. 
Paramyosinogen  appears  to  be  the  euglobulin  of  muscle,  whereas 
myosinogen,  the  pseudo-globulin,  requires  more  alcohol  to  precipitate  it. 
These  statements  are  supported  by  analytical  figures.  Erom  the  analogy 
of  the  colloid  and  crystalline  carbohydrates,  the  view  is  taken  that  the 
true  globulins  have  larger  molecules  than  the  pseudo-globulins  and 
albumins ;  this  is  supported  by  the  facts  of  disease ;  the  damaged 
kidney  cells  in  Bright’s  disease  are  least  permeable  to  the  euglobulin 
of  the  blood.  The  prolonged  action  of  alcohol  renders  euglobulins 
readily  insoluble ;  the  pseudo-globulins  and  caseinogen  come  next, 
whilst  albumins  are  much  more  difficult  to  convert  into  insoluble 
modifications  by  the  use  of  this  reagent.  Proteids  of  still  smaller 
molecular  size,  such  as  proteoses  and  peptones,  require  not  only  a  large 
amount  of  alcohol  to  precipitate  them,  but  also  are  not  rendered 
insoluble  by  prolonged  contact  with  alcohol. 

Purified  egg  albumin  is  precipitable  by  ether ;  serum  albumin  and 
lactalbumin  are  not.  Egg  pseudo-globulin  is  precipitable  by  ether,  so 
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also  are  both  globulins  of  serum,  but  there  are  differences  of  detail ; 
serum  pseudo-globulin,  for  instance,  is  most  readily  precipitable  by 
ether  when  in  a  neutral  solution,  and  serum  euglobulin  when  the  solu¬ 
tion  is  rendered  acid.  The  precipitation,  often  in  a  jelly-like  form, 
which  occurs  on  the  addition  of  ether  to  acidified  serum,  is  due  to  the 
action  of  that  reagent  on  the  globulins. 

The  statements  that  (i)  serum  albumin  is  less  readily  precipitable 
by  hydrochloric  acid  than  egg  albumin,  and  (ii)  the  coagulum  pro¬ 
duced  by  boiling  egg  albumin  is  soluble  with  difficulty  in  nitric  acid, 
whereas  that  produced  by  boiling  serum  albumin  is  readily  soluble  in 
nitric  acid,  depend  on  experiments  performed  with  unpurified  products. 
On  lepeating  them  with  solutions  of  the  crystallised  albumins,  they 
were,  however,  found  to  be  correct.  W.  D.  H. 

Proteid  Matter  in  Maize  Grains.  E.  Donard  and  Henri  LabbA 
( Compt .  rend .,  1903,  137,  264 — 266.  Compare  this  vol.,  ii,  215). — 
By  extraction  of  maize  with  alcoholic  potassium  hydroxide,  9 '84  per 
cent,  of  pioteid  matter  was  obtained.  Extraction  of  this  residue  with 
amyl  alcohol  showed  that  5 '27  per  cent,  of  the  maize  consisted  of  a 
soluble  modification.  Extraction  with  90  per  cent,  ethyl  alcohol  showed 
that  6'90  per  cent,  of  the  maize  was  soluble  in  this.  The  proteid 
matter  of  maize  therefore  consists  of  three  distinct  proteids  :  a-mciisin , 
soluble  in  amyl  alcohol ;  (S  maisin ,  insoluble  in  amyl  alcohol,  but  soluble 
in  90  per  cent,  ethyl  alcohol ;  and  y -maisin,  insoluble  in  amyl  and 
ethyl  alcohols. 

/3-Maisin  can  be  obtained  by  direct  extraction  of  the  maize  grains 
with  90  per  cent,  alcohol,  and  has  the  composition  :  C  =  55'50  per  cent. ; 
H  =  7  85;  0  =  2073;  N  =  14-58;  S  =  0-62  ;  ash  =  072,  and  is  analogous 
in  properties  to  a-maisin.  It  is  assumed  that  the  differences  in  con¬ 
stitution  of  the  three  maisins  is  very  slight,  perhaps  only  differing 
degiees  of  hydration.  J.  McC. 

Peptones.  Max  Siegfried  (Zeit.  physiol.  Chem.,  1903,  38, 
259 — 264). — The  six  following  peptones,  obtained  by  the  aid  of 
enzymes,  have  been  isolated  by  the  iron  method  (Abstr.,  1902,  i,  654). 
Trypsin-fibrinpeptone-a  or  antipeptone-a,  C^H^OgNg ;  trypsin-fibrin- 
pepton e-ft  or  antipeptone-/?,  CnH1905N3 ;  pepsin-fibrinpeptone-a, 
C2]H34°9N6  >  pepsin-fibriupeptone-/?,  G21H36O10N6  ;  pepsin-glutinpeptone, 
C23H39Oi0N7,  and  trypsin-glutinpeptone,  C19H30O9N6.  The  formulae 
given  are  the  empirical  formulse  calculated  from  the  analytical  data. 
All  peptones  are  decided  acids.  They  redden  litmus  and  are  capable 
of  decomposing  metallic  carbonates  ;  assuming  the  above  formulse,  they 
are  all  monobasic  acids.  The  homogeneity  of  the  different  preparations 
is  emphasised  by  the  fact  that  the  composition  does  not  vary  after 
repeated  precipitation,  and  that  the  rotatory  power  is  also  unaffected. 
It  has  been  found  that  when  the  two  antipeptones  are  precipitated 
repeatedly  from  aqueous  solutions,  their  rotatory  power  gradually 
increases,  but  is  immediately  depressed  to  the  original  value  when 
precipitated  from  water  containing  a  small  amount  of  acetic  acid. 
By  the  action  of  trypsin  on  albumin,  part  is  readily  decomposed  yieldir  g 
amino-acids  and  bases ;  peptones  are  also  formed  ;  these  do  not  contain 
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the  tyrosine  group  and  are  extremely  resistant  to  the  further  action  of 
trypsin. 

All  six  peptones  on  hydrolysis  yield  considerable  amounts  of 
glutamic  acid.  It  is  probable  that  the  iron  reaction  characteristic  of 
certain  peptones  is  due  to  the  presence  of  a  glutamic  or  aspartic  acid 
radicle  in  the  molecule.  J.  J.  S. 

Antipeptones.  Fritz  Muller  ( Zeit .  physiol.  Chem .,  1903,  38, 
265 — 285.  Compare  Siegfried,  Abstr.,  1901,  i,  57  ;  1902,  i,  654,  and 
following  abstract). — The  anti  peptone  obtained  by  the  tryptic  fermen¬ 
tation  of  Kiihne  and  Chittenden’s  antialbumid  (Abstr.,  1884,  849)  is 
not  a  pure  substance.  Both  antipeptones,  a-  and  /2-,  may  be  obtained 
by  the  action  of  trypsin  on  fibrin,  and  may  be  readily  isolated  by 
Siegfried’s  iron  process.  Analyses  agree  with  the  empirical  formulie 
previously  suggested  by  Siegfried  :  antipeptone-/2  from  fibrin  has  [a]D 

-  32'4°  at  20°,  and  antipeptone  a  from  the  same  source,  [a]D  — 2461° 
at  20°.  The  rotation  of  the  /2-compound  may  be  increased  to 

—  40’9°  after  three  precipitations  from  aqueous  solutions,  but  at  once 
assumes  the  normal  value  on  precipitation  from  a  solution  containing  a 
trace  of  acetic  acid.  When  hydrolysed  with  9  times  its  weight  of 
33'3  per  cent,  sulphuric  acid,  antipeptone-a  yields  arginine,  which  may 
be  isolated  in  the  form  of  its  silver  nitrate  derivative,  lysine,  glutam  c 
acid  (12  per  cent.),  and  aspartic  acid. 

Antipeptone-/3  also  yields  arginine  on  hydrolysis  with  sulphuric  acid. 

Antipeptone -^3  yields  16T  and  antipeptone-a  22  per  cent,  of  its 
nitrogen  in  the  form  of  ammonia  on  hydrolysis  with  sulphuric  acid 
(33 '3  per  cent.).  J.  J.  S. 

Pepsin-fibrinpeptone.  Curt  Borkel  (Zeit.  physiol.  Chem.,  1903, 
38,  289 — 319.  Compare  Miihle,  Diss.  Leipzig ,  1901). —  fibrin  is 
suspended  in  0'5  per  cent,  hydrochloric  acid  and  digested  with  pepsin 
for  3  weeks  at  30 — 40°  in  the  presence  of  chloroform  and  thymol. 
Albumoses  are  precipitated  by  the  addition  of  aluminium  sulphate  and 
concentrated  sulphuric  acid,  pepsinpeptone-a  by  addition  of  iron  alum 
in  neutral,  and  pepsinpeptone-/2  by  iron  alum  in  faintly  acid,  solution. 

The  following  are  the  more  important  data : 

Pepsinpeptone-a.,  C21H3409N6,  is  a  monobasic  acid,  and  usually  con¬ 
tains  small  amounts  (0-73  per  cent.)  of  sulphur.  The  molecular 
weight  determined  by  the  cryoscopic  method  in  aqueous  solution  is 
655.  It  has  [a]D  —  36'36°  at  20°,  but  this  is  increased  by  the  presence 
of  ammonia. 

Pepsinpeptone- /2,  C21H36O10I76,  contains  no  sulphur,  has  a  mol.  rot. 
about  532,  and  [a]D  ranging  from  -  20T7°  to  26’85°;  this  is  consider¬ 
ably  increased  by  the  presence  of  ammonia.  When  heated  at  100°,  the 
/2-compound  appears  to  be  transformed  by  the  loss  of  a  molecule  of 
water  into  the  a-compound.  The  following  products  are  obtained 
from  the  a-pepsinpeptone  by  the  action  of  trypsin,  namely,  tyrosine, 
antipeptone-a  and  -/2,  arginine,  but  no  lysine  or  histidine.  These 
results  indicate  the  presence  of  two  “  anti-  ”  groups  in  pepsinpeptone. 

J.  J.  S. 
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Epinephrine  and  its  Compounds.  Epinephrine  Hydrate 
(Adrenaline).  John  J.  Abel  (Amer.  J .  Pharm.,  1903,  75,  301 — 325. 
Compare  Abstr,,  1899,  i,  395 ;  1900,  i,  72 ;  and  this  vol.,  i,  670). — An 
historical  summary  of  previous  investigations  of  the  haemostatic  con¬ 
stituent  of  suprarenal  gland  secretion  is  given.  It  is  shown  that  the 
suprarenine  of  von  Furth  (Abstr.,  1899,  ii,  115  ;  1900,  ii,  292),  the 
adrenaline  of  Takamine  (Abstr.,  1902,  ii,  217.  Compare  Aldrich, 
ibid.,  518),  and  the  “ non-alkaloidal  form”  of  epinephrine  described  by 
the  author  (loc.  cit .)  are  all  more  or  less  pure  forms  of  the  substance 
Ci0H  1303N,1H20,  which  it  is  now  proposed  to  name  epinephrine 
hydrate,  the  name  epinephrine  being  reserved  for  the  isomeric, 
anhydrous,  physiologically  inactive  “  alkaloidal  form  ”  obtained  by  the 
action  of  acids  or  alkalis  on  this  hydrate.  It  is  now  admitted  that 
epinephrine  hydrate  reduces  Fehling’s  solution  (compare  Aldrich,  loc. 
cit.).  Nitric  acid  oxidises  epinephrine  and  its  hydrate  to  oxalic  acid 
and  a  base  having  an  odour  resembling  that  of  coniine  or  piperidine 
(compare  Abstr.,  1900,  i,  72).  T.  A.  H. 

Preparation  and  Constitution  of  Histidine.  Albrecht  Kossel 
{Ze.it.  physiol.  Chem.,  1903,  39,  212). — Polemical  (compare  Frankel,  this 
vol.,  i,  650).  J.  J.  S. 

Constitution  of  Histidine.  Fritz  Weigert  (Zeit.  physiol.  Chem., 
1903,  39,  213). — Frankel’s  formulae  for  histidine  (this  vol.,  i,  651)  are 
objected  to,  as  neither  contains  an  “asymmetric  carbon  atom,”  and 
histidine  is  an  optically  active  substance.  J.  J.  S. 

Lactase.  Emile  Bourquelot  and  Henri  Herissey  ( Compt .  rend., 
1903,  137,  56 — 59). — The  authors  have  already  suggested  that  the 
supposed  decomposition  of  lactose  by  emulsin  is  in  reality  due  to  the 
lactase  which  frequently  accompanies  emulsin.  In  support  of  this  view, 
it  has  been  established  that  when  almonds  have  been  mascerated  with 
water  saturated  with  toluene,  the  filtrate  is  able  to  effect  the  decom¬ 
position  of  lactose.  The  decomposition  was  followed  both  polari- 
metrically  and  by  formation  of  the  osazones  of  the  dextrose  and  galac¬ 
tose  produced. 

In  various  Rosaceat,  lactase  occurs  along  with  emulsin  ;  in  Aspergillus 
niger  and  Polyporus  sulfureus,  there  is  only  emulsin,  and  in  kephir 
there  is  lactase  but  no  emulsin.  J.  McC. 
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Nature  of  Double  Linkings.  Emil  Knoevenagel  ( Ber .,  1903, 
30,  2803 — 2816). — In  order  to  explain  a  number  of  abnormal  pro¬ 
perties  shown  by  substances  containing  more  than  one  double  linking, 
it  is  assumed  that  the  doubly-linked  carbon  atoms  are  in  a  state  of 
oscillatory  or  continuous  rotation.  Thus,  in  the  case  of  butadiene,  the 
scheme  proposed  may  be  represented  by  the  formula; : 

H>CH— CH=CH— C<H 
H— CH=CH— CH=C— H  , 

H>CH— CH=CH— C<H 

in  which  the  oscillatory  motion  of  the  atoms  results  in  the  production, 
alternately  with  the  compound  containing  two  double  linkings,  of  an 
isomeride  containing  one  double  linking  and  two  terminal  free  bonds  ; 
the  arrows  indicate  the  direction  of  rotation  required  to  reproduce 
the  two  double  linkings  from  the  alternative  scheme  of  linkings  ;  this 
theory  explains  the  production  from  butadiene  of  the  dibromide, 
Br*CH2-CHICH*CH2*Br.  In  the  case  of  benzene,  alternate  atoms  are 
regarded  as  revolving  continuously  in  opposite  directions,  the  result 
being  that  the  three  double  linkings  travel  continuously  round  the 
molecule. 

Such  a  theory  indicates  the  possibility  of  new  types  of  isomerism 
which  may  be  even  more  refined  than  optical  isomerism,  and  it  is 
suggested  that  many  cases  of  supposed  polymorphism,  such  as  that  of 
benzophenone  and  the  quinols,  are  in  reality  manifestations  of  struct¬ 
ural  differences  of  this  type,  the  author  inclining  towards  Lehmann’s 
view  that  differences  of  crystalline  form  afford  a  priori  evidence  of 
differences  of  molecular  structure. 

It  is  also  suggested  that  the  motion  of  the  atoms  renders  the  groups 
adjacent  to  a  double  linking  especially  active,  and  in  this  way  the 
dissociation  of  hydrogen  from  benzyl  alcohol,  benzhydrol,  and  other 
compounds  is  accounted  for.  T.  M.  L. 

Influence  of  Traces  of  Water  on  the  Decomposition  of  Alkali 
Hydrides  by  Acetylene.  Henri  Moissan  (Compt.  rend.,  1903, 137, 
463 — 466.  Compare  this  vol.,  i,  595,  and  ii,  365). — Acetylene,  pre¬ 
pared  from  calcium  carbide  and  dried  by  contact  with  fused  potassium 
hydroxide,  has  no  action  on  the  hydrides  of  the  alkali  metals  at 
temperatures  between  —  80°  and  +42°  and  under  reduced  pressure.  At 
42°,  action  takes  place  with  incandescence.  In  presence  of  minute 
quantities  of  water,  reaction  occurs  in  the  neighbourhood  of  —60°, 
commencing  at  one  point  in  the  hydride  and  extending  rapidly 
throughout  the  whole  mass.  It  was  found  that  passage  of  the  dried 
gas  through  caoutchouc  tubing  rendered  it  sufficiently  “  wet  ”  to  react 
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with  the  hydride  (compare  this  vol.,  ii,  365).  In  one  experiment,  in 
which  3  mg.  of  ice  were  contained  in  a  sealed  tube  together  with 
potassium  hydride  and  acetylene  cobled  to  -80°,  a  portion  of  the 
hydride  came  into  contact  with  the  ice,  producing  a  small  quantity  of 
potassium  hydroxide.  The  vapour  tension  of  the  latter  was  sufficient 
to  cause  the  formation  of  a  minute  layer  of  potassium  acetylide  over 
the  hydride,  but  as  the  temperature  did  not  rise  to  42°  at  any  point 
general  decomposition  did  not  ensue.  T.  A.  H. 

Constitution  of  the  so-called  Primary  Dinitrohydrocarbons, 
Ii*CH04N2,  Giacomo  Ponzio  ( Gazzetta ,  1903,  33,  i,  412—416. 
Compare  Abstr.,  1901,  i,  685,  and  1902,  i,  334  ;  also  Scholl,  Abstr., 
1902,  i,  753). — The  actiou  of  water  on  the  potassium  derivatives  of 
the  so-called  primary  dinitrohydrocarbons,  R*CH04N’2,  yields  ammonia, 
potassium  nitrite,  and  the  potassium  salt  of  the  acid  It*C02H.  From 
this  result  and  those  already  obtained  ( loc .  cit.),  the  author  concludes 
that  these  dinitro-compounds  contain  :  (1)  only  one  nitro-group  capable 
of  being  determined  by  titration  with  standard  stannous  chloride ; 
(2)  only  one  atom  of  nitrogen  directly  united  with  a  carbon  atom,  as 
is  shown  by  the  formation  of  primary  amines  on  reduction  ;  (3)  an  atom 
of  oxygen  combined  directly  with  carbon,  as  is  shown  by  the  formation 
of  aldehydes  on  heating  and  of  acids  by  the  action  of  mineral  acids ; 
(4)  an  oximic  group,  IN(OH),  from  which  is  derived  the  ammonia 
formed  by  the  action  of  water.  These  compounds  are  hence  to  be 
regarded  as  nitrohydroxamic  acids  having  the  constitution 

oh-n:chr-ono2. 

When  heated  with  water  in  a  sealed  tube,  potassium  dinitropropane 
yields  ammonia,  and  potassium  nitrite  and  propionate.  Potassium 
dinitrobutane  and  potassium  dinitrononane  behave  similarly. 

T.  H.  P. 

Fermentation  Amyl  Alcohol.  Anton  Kailan  (. Monatsh .,  1903, 
24,  533 — 567). — Bemont  (Abstr.,  1902,  i,  131)  concluded  that 
fermentation  fusel  oil  consists  mainly  of  ci-/3-methylbutyl  alcohol,  and 
imagined  that  he  had  isolated  the  pure  optically  active  constituent  of 
fusel  oil  when  he  obtained  a  fraction  boiling  at  131 — 131'50.  The 
author  shows  that  Bemont's  conclusions  are  incorrect  (compare 
Marckwald  and  McKenzie,  Abstr.,  1901,  i,  248;  Marckwald,  Abstr., 
1902,  i,  418). 

Fermentation  amyl  alcohol  from  various  sources  was  oxidised  by 
chromic  acid  and  the  resulting  valeric  acids  were  converted  into  their 
silver  salts,  solubility  determinations  of  which  were  then  made.  Since 
the  solubility  in  water  of  silver  /3-methylbutyrate  is  very  much  less 
than  that  either  of  the  r-a-methylbutyrate,  or  of  the  d-( or  £-)-a-methyl- 
butyrate,  the  values  actually  obtained  showed  that  most  of  the 
specimens  of  fermentation  amyl  alcohol  examined  consisted  mainly  of 
the  inactive  isoamyl  alcohol  (y-methylbutyl  alcohol).  The  values  for 
the  specific  rotation  of  the  alcohol  obtained  from  molasses  show  that 
this  alcohol  contained  about  50  per  cent,  of  the  active  constituent 
(compare  Marckwald,  loc.  cit.),  but  the  silver  salt  of  the  acid,  prepared 
by  oxidation  of  the  alcohol,  consisted  mainly  of  silver  /3-methyl- 
butyrate.  A.  McK, 
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Methyl  and  Ethyl  Ethers  of  Acetylcarbinol  and  some  of 
their  Derivatives.  Giovanni  Leonardi  and  M.  de  Franchis  ( Gazzetta , 
1903,  33,  i,  316 — 322). — The  ethyl  ether  of  acetylcarbinol  can  be 
readily  detected  when  in  small  quantity  by  the  action  of  j9-nitro- 
phenylhydrazine  in  alcoholic  solution,  which  yields  the  p -nitrobenzyl- 
hydrazone,  OEt'CHg’CMelN’NH/CgHj'NOg,  crystallising  from  a 
mixture  of  light  petroleum  and  benzene  in  silky,  yellow  needles  melting 
at  101—102°. 

By  converting  methyl  propargyl  ether  into  the  compound 
2C4H60,3HgCl2,3Hg0 

and  boiling  this  with  excess  of  5  per  cent,  hydrochloric  acid,  the 
methyl  ether  of  acetylcarbinol ,  CH2Ac‘OMe,  is  obtained  as  a  colourless 
liquid  having  a  fruity  acid  odour  and  boiling  at  112 — 114°  ;  it  is  miscible 
in  all  proportions  with  water  and  reduces  Fehling’s  solution  and 
ammoniacal  silver  nitrate  in  the  cold.  Its phenylhydrazone,  C10H14ON2, 
which  forms  an  amber-yellow  oil  boiling  and  slightly  decomposing  at 
186°  under  24  mm.  pressure,  is  soluble  in  ether  or  benzene. 

Hethoxymethylindole,  C10HUON,  obtained  (together  with  another 
substance  which  separates  from  a  mixture  of  light  petroleum  and 
benzene  in  pale  yellow  crystals  melting  at  137 — 138°,  and  is  probably 
an  osazone  of  the  methyl  ether  of  acetylcarbinol)  by  condensing  the 
above  phenylhydrazone  in  presence  of  excess  of  phenylhydrazine, 
crystallises  from  water  in  colourless,  shining  needles  melting  at 
82 — 83°;  it  has  a  characteristic  fceeal  odour  and  is  soluble  in  alcohol 
or  ether. 

The  methyl  ether  of  acetylcarbinol  can  also  be  characterised  by 
means  of  its  p -nitrophenylhydrazone,  which  crystallises  from  a  mixture 
of  light  petroleum  and  benzene  in  silky,  lemon-yellow  crystals  melting 
at  110—111°. 

The  action  of  semiearbazide  on  the  methyl  or  ethyl  derivative  of 
acetylcarbinol  does  not  yield  a  semiearbazide,  but  a  decomposition 
product  of  this,  namely,  hydrazodicarbonamide, 
NH2-CO-NH-NH-CO-NH2 

(Abstr.,  1892,  1298).  T.  H.  P. 

The  Glycol  from  iso Valeraldehyde  and  isoButaldehyde. 
Viktor  Jelocnik  ( Monatsh .,  1903,  24,  526 — 532). — Lowy  and  Win- 
terstein  (Abstr.,  1901,  i,  626),  by  the  action  of  30  per  cent,  sulphuric 
acid  on  the  glycol  from  isovaleraldehyde  and  isobutaldehyde,  obtained 
an  unsaturated  hydrocarbon,  C9H16,  an  oxide,  C9H180,  an  oxide 
C18H3602,  and  a  fourth  substance  boiling  at  175°.  The  author  has 
repeated  Lowy  and  Winterstein’s  experiments  and  has  studied  not 
only  the  action  of  sulphuric  acid  in  varying  dilutions,  but  also  the 
action  of  water  alone  on  the  glycol.  The  hydrocarbon  and  the  two 
oxides  of  Lowy  and  Winterstein  were  obtained,  and  it  is  concluded 
that  the  fourth  substance  prepared  by  these  investigators  was  a 
mixture  of  the  two  oxides.  A.  McK. 

Action  of  Dilute  Sulphuric  Acid  on  the  Glycol  from  iso- 
Valeraldehyde.  Max  Morgenstern  (Monatsh.,  1903,  24,  579 — 589). 
— iso Valeraldehyde,  prepared  by  oxidation  of  commercial  amyl  alcohol, 
was  condensed  with  alkali  to  form  the  glycol,  C10U22O2  (compare 
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Rosinger,  Abstr.,  1901,  i,  669),  which  crystallises  from  dilute  alcohol 
in  needles  and  melts  at  48°.  It  is  optically  inactive.  It  was  heated 
with  twice  its  weight  of  12  per  cent,  sulphuric  acid  for  10  hours  at 
150 — 160°;  the  resulting  oil  was  then  separated  from  the  aqueous 
layer  and,  when  dried,  was  fractionated  under  the  ordinary  pressure. 
The  small  fraction  boiling  at  108 — 112°  was  possibly  an  aldehyde  of  the 
composition  C10H20O.  The  fraction  boiling  at  138°  contained  the 
unsaturated  hydrocarbon,  C10H1S,  a  clear  mobile  liquid  of  a  turpentine¬ 
like  odour,  insoluble  in  water  and  volatile  with  steam  ;  it  forms  an 
additive  compound  with  bromine.  The  fraction  boiling  at  171°  is  an 
oxide,  C10H20O,  a  yellow  liquid  of  a  turpentine-like  odour  ;  it  is  neither 
ketonic  nor  aldehydic  in  nature.  The  substance  boiling  at  169° 
under  16  mm.  pressure  is  also  an  oxide,  G20H40O2,  a  yellow,  viscid 
liquid  ;  when  it  is  heated  at  100°  in  a  sealed  tube  with  hydrobromic 
acid  and  then  boiled  with  potassium  carbonate  solution,  the  glycol, 
Ci0H22O2,  is  regenerated.  A.  McK. 


Nitroso-organic  Anhydrides.  LuiGr  Francesconi  and  U.  Cialdea 
(Atti  R.  Accad .  Lincei,  1903,  [v],  12,  ii,  74 — 75). — Mixed  anhydrides 
of  nitrous  acid  and  an  organic  acid  can,  in  general,  be  prepared  by 
the  action  of  nitrosyl  chloride  on  the  silver  salt  of  the  organic  acid. 

Nitrosoacetic  anhydride,  NO'OAc,  obtained  in  this  way,  is  a  golden- 
yellow  liquid  which  decomposes  rapidly  in  direct  sunlight  and  more 
slowly  in  diffused  light,  and  when  heated  yields  a  violently  explosive 
vapour.  T.  H.  P. 


Natural  and  Synthetical  Mixed  Glycerides  of  Fatty  Acids. 
Hans  Kreis  and  August  Hafner  ( Ber .,  1903,  36,  2766 — 2773). — 
fi-Ralmityldistearin  is  prepared  by  heating  ay-distearin  with  palmitic 
acid  (compare  this  vol.,  i,  457),  and  crystallises  from  ether  or  light 
petroleum  in  microscopic  needles  melting  at  63°.  After  fusion,  the 
mass  has  a  double  melting  point,  at  52’2°  and  62°  (compare  Abstr., 
1902,  i,  529).  The  glyceride  obtained  from  lard  melts  at  5P80  and  66°, 
and  is  not  identical  with  a-  or  /?-palmityldistearin.  An  examination 
of  the  fatty  acids  proved  that  no  palmitic  acid  was  present,  but  an 
acid  having  the  formula  017H3402,  melting  at  55 — 56°  and  probably 
identical  with  daturic  acid.  Guth  (this  vol.,  i,  225)  was  unable  to 
prepare  mixed  glycerides  containing  oleic  acid  ;  this  may  be  effected, 
however,  by  distilling  distearin  or  dipalmitin  with  oleic  acid  under 
reduced  pressure.  The  yield  is  small,  and  a  certain  quantity  of  tri¬ 
stearin  or  tripalmitin  is  always  formed  at  the  same  time  ;  it  is  there¬ 
fore  impossible  to  indicate  the  position  of  the  acid  groups  in  the 
molecule. 

Oleodistearin  crystallises  from  ether-alcohol  in  microscopic  needles 
melting  at  42°,  and,  after  fusion,  at  28 — 30°  and  42°.  The  naturally 
occurring  oleodistearin,  isolated  from  cocoa  butter  and  mkani-fat, 
melts  at  27 — 28°  and  44 — 45°  and  is  probably  an  isomeride. 

C.  H.  D. 
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Action  of  Magnesium  and  Carbon  Dioxide  on  Allyl 
Bromide.  A  New  Synthesis  of  Vinylacetic  Acid.  Joseph 
Houben  ( Ber .,  1903,36,  2897 — 2900). — Vinylacetic  acid, 
CH2:CH*CH2-C02H, 

has  been  prepared  by  Wislicenus  (Abstr.,  1899,  i,  736)  from  sodium 
/?-bromoglutarate,  and  by  Fichter  and  Krafft  (Abstr.,  1899,  i,  255) 
by  distilling  /3-hydroxyglutaric  acid.  It  is  found  that  Grignard’s 
method  for  the  synthesis  of  carboxylic  acids  may  be  applied  in  this 
case.  Magnesium  ribbon  is  covered  with  absolute  ether,  and  a  current 
of  carbon  dioxide  is  passed  through,  allyl  bromide  being  gradually 
added.  A  vigorous  reaction  takes  place,  and  the  flask  must  be  cooled 
from  time  to  time  in  water.  When  the  gas  is  no  longer  absorbed,  the 
ma»s  is  poured  on  to  ice  and  extracted  with  ether  to  remove  unaltered 
allyl  bromide.  The  residual  liquid  is  then  acidified  and  extracted  with 
ether,  and  the  acid  purified  by  distillation.  The  calcium  salt  crystal¬ 
lises  from  hot  or  cold  water  with  1H20.  Fichter  and  Krafft’s  salt 
with  2H20  could  not  be  prepared.  C.  H.  D. 


Oxidation  of  Oleic  Acid  by  Potassium  Permanganate  in 
Presence  of  Small  Quantities  of  Alkali.  David  Hol.de  and 
J,  Marcusson  (Ber.,  1903,  36,  2657 — 2662). — On  oxidising  oleic  acid 
by  potassium  permanganate  in  presence  of  just  sufficient  alkali  hydr¬ 
oxide  to  neutralise  the  acid,  not  only  is  dihydroxystearic  acid  formed, 
but  also  a  considerable  quantity  of  a  hydroxyketosteciric  acid, 
CH3-[CH2]7-C0-CH(0H)-[CH2]7-C02H 
or  CH3'[CH2]7,CH(0H)*C0'[CH2]7,C02H  ;  this  crystallises  from 
light  petroleum  or  60  per  cent,  alcohol,  melts  at  63 — 64°,  and  gives  an 
oily  acetyl  derivative,  which,  from  an  analysis  of  its  silver  salt,  has 
the  composition  C18H3303*0Ac.  The  keto-acid  gives  a  phenylhydr- 
azone  melting  at  102  5 — 105°,  and  a  semicarbazone,  019H37O4N3,  melt¬ 
ing  at  134 — 135°,  and,  on  oxidation  with  cold  chromic  acid  in  acetic 
acid  solution,  is  converted  into  the  corresponding  #i-diketo-acid, 
^18^32^4*  which  melts  at  83 — 84°  and  is  identical  with  stearoxylic  acid. 

That  the  foregoing  keto-acid  is  not  formed  by  the  oxidation  of  di¬ 
hydroxystearic  acid  initially  produced  is  shown  by  the  fact  that  this 
acid,  under  the  conditions  used,  is  hardly  attacked  by  permanganate,  and 
yields  only  5  per  cent,  of  the  diketo-acid.  Hazura  has  suggested  that 
oleic  acid  is  transformed  into  dihydroxystearic  acid  by  the  hydrolysis 

CH  *fCH  1  «CH 

of  a  glycide-like  compound,  *  rnrrY  r\ by  tlie  alkali 

arising  from  the  potassium  peimangaDate,  but  this  view  appears 
doubtful  since  ammonium  permanganate  gives  rise  to  the  same  pro¬ 
ducts  as  the  potassium  salt,  and  a  direct  addition  of  two  hydroxyl 
groups  seems  more  probable.  W.  A.  D. 


Action  of  Nitrogen  Peroxide  on  Unsaturated  Acids  of  the 
Series  CnH27l^202.  I.  Iwan  W.  Eqoroff  (J.  Buss.  Phys.Chem.  Soc., 
1903,  36,  358 — 375.  Compare  Demjanoff,  Abstr.,  1899,  i,  845). — On 
mixing  a  light  petroleum  solution  of  acrylic  acid  with  liquid  nitrogen 
peroxide,  the  solution  being  meanwhile  kept  cool,  crystals  gradually 
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separate,  which  are  found  to  consist  of  a  mixture  of  the  mononitro¬ 
compound,  C3H402(N02)'0H,  and  the  dinitro-compound,  C3H402(N02)2. 
The  syrupy  residue  obtained  after  separation  of  the  crystals  also 
contains  these  two  substances. 

When  nitrogen  peroxide  is  passed  through  a  carefulty  cooled 
alcoholic  solution  of  methyl  acrylate,  a  yellow  product  is  obtained 
which  consists  of  a  mixture  of  the  mononitro-,  C4H602(N02)'0H,  and 
dinitro-derivatives,  C4H602(N02)2.  On  heating  this  product  with 
hydrochloric  acid  in  a  sealed  tube,  it  yields  methyl  chloride,  hydroxyl- 
amine,  and  oxalic  acid.  When  the  mixed  nitro-compounds  are  reduced 
by  means  of  tin  and  hydrochloric  acid,  a  crystalline  product  is  obtained, 
which  melts  at  234 — 235°  and  is  identical  with  tsoserine  (/J-amino-a- 
hydroxypropionic  acid)  (compare  Fischer  and  Leuchs,  Abstr.,  1902,  i, 
268,  and  this  vol.,  i,  12) ;  with  phenylcarbimide,  it  gives  a  carbamide 
derivative  of  the  constitution  NHPh'C0*NH*CH2*CH(0H)*C02H, 
which  melts  at  178 — 180°.  T.  H.  P. 

Action  of  Nitrogen  Peroxide  on  Acids  of  the  Series 
QnHzn-vPz-  II.  Action  of  Nitrogen  Peroxide  on  Crotonic  and 
isoCrotonic  Acids  and  on  Ethyl  Crotonate.  Iwan  W.  Egoroff 
Russ.  Phys.  Chem.  Soc.,  1903,  35,  466 — 482.  Compare  pre¬ 
ceding  abstract). — If  crotonic  acid  or  its  ethyl  ester  is  treated  in 
ethereal  solution  at  a  low  temperature  with  nitrogen  peroxide,  the 
products  of  the  reaction  undergo  profound  decomposition  during  the 
removal  of  the  ether,  so  that  what  is  obtained  in  either  case  is  a 
mixture  of  dinitro-  and  nitro-oxidation  products. 

Using  light  petroleum  as  solvent,  the  same  product,  namely, 
a -nitro-fi-hydroxybutyric  acid,  0H*CHMe,CH(N02)#C02H,  is  obtained 
either  from  crotonic  acid  or  from  isocrotonic  acid  ;  it  separates  in 
crystals  which  melt  at  119 — 121°  and  are  soluble  in  alcohol,  ether, 
chloroform,  or  ethyl  acetate  ;  it  has  the  normal  molecular  weight  in 
freezing  acetic  acid  and  yields  an  acetyl  derivative  soluble  in  acetic 
acid.  Reduction  of  the  acid  with  tin  and  hydrochloric  acid  yields 
a-amino-p-hydroxybutyric  acid,  0H*CHMe,CH(NH2),C02H,  which 
crystallises  with  |H20  and  melts  and  decomposes  at  229 — 230° ;  the 
ammonium  salt  melts  and  decomposes  at  246°  and  the  hydrochloride 
melts  at  147 — 150°.  Reduction  of  the  aminohydroxy-acid  by 
means  of  hydriodic  acid  and  red  phosphorus  yields  a-aminobutyric 
acid.  T.  H.  P. 

Action  of  Nitrogen  Peroxide  on  Acids  of  the  Series 
CnH2n.202.  III.  Action  of  Nitrogen  Peroxide  on  Methyl- 
acrylic  Acid.  Iwan  W.  Egoroff  (J.  Russ.  Phys.  Chem.  Soc., 
1903,  35,  482 — 488.  Compare  preceding  abstracts). — On  treating  a 
light  petroleum  solution  of  methylacrylic  acid  with  nitrogen  peroxide 
dissolved  in  the  same  solvent,  the  liquid  being  kept  well  cooled,  a 
mixture  of  dinitro-  and  nitro-oxidation  products  is  obtained  which, 
when  reduced  with  tin  and  hydrochloric  acid,  yields  fi-amino- 
a-hydroxy-a-methylp)'opionic  acid,  NH2’CH2*CMe(0H),C02H,  which 
begins  to  turn  yellow  at  253°  and  melts  and  decomposes  at  276°  ;  it 
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has  the  normal  molecular  weight  in  boiling  water  ;  its  hydrochloride 
melts  at  132 — 134°  and  the  platinichloride  separates  from  water  in 
plates  or  prisms  melting  and  decomposing  at  199 — 200°.  Reduction 
of  the  acid  by  means  of  hydriodic  acid  and  red  phosphorus  gave  an 
uncrystallisable  mass.  The  acid  gives  a  hydroxamic  acid  when 
treated  with  Caro’s  persulphuric  acid  (compare  Bamberger,  Abstr., 
1903,  i,  324).  T.  H.  P. 

Preparation  of  Methyl  Diethylaoetoacetate.  Victor  Grignard 
{Bull.  Soc.  chim.,  1903,  [iii],  30,  954 — 955). — The  author  has  applied 
the  method  described  by  Peters  (Abstr.,  1890,  1096)  to  the  prepara¬ 
tion  of  this  ester.  Metallic  sodium  (11  ‘5  grams)  was  dissolved  in 
methyl  alcohol  (70  grams)  and  the  solution  treated  with  the  calculated 
quantities  of  ethyl  iodide  and  ethyl  acetoacetate,  the  mixture  being 
warmed  for  two  hours  in  a  reflux  apparatus.  The  mixture  of  methyl 
and  ethyl  ethylacetoacetates  so  produced  was  separated  into  its  consti¬ 
tuents  by  fractional  distillation  and  these  treated  with  ethyl  iodide 
and  sodium  methoxide  dissolved  in  methyl  alcohol.  In  each  case,  the 
product  was  methyl  diethylacetoacetate,  the  total  yield  being  about 
70  per  cent.  T.  A.  H. 

Synthesis  of  a-Nitro-esters.  C.  Ulpiani  {Atti  Beal.  Accad. 
Lincei,  1903,  [v],  12,  i,  439 — 443). — Compounds  of  the  aliphatic 
series  do  not  admit  of  direct  nitration  so  readily  as  aromatic  com¬ 
pounds,  but  an  exception  to  this  rule  is  met  with  in  the  case  of  ethyl 
malonate,  which  is  acted  on  by  fuming  nitric  acid,  giving  an  almost 
theoretical  yield  of  ethyl  a-nitromalonate  ;  the  latter  is  a  very  stable 
substance  and  forms  crystalline  metallic  derivatives  more  stable  than 
the  corresponding  derivatives  of  ethyl  malonate  itself,  and  it  lends 
itself  to  the  preparation  of  aliphatic  nitro-esters,  of  which  but  few 
are  known.  Thus,  with  methyl  iodide,  the  ammonium  derivative  of 
ethyl  a-nitromalonate  yields  ethyl  nitrofsosuccinate  : 

Mel  +  NH4-C(N02)(C02Et)2  =  NH4I  +  N02-CMe(C02Et)2, 
and  this,  with  sodium  ethoxide,  gives  the  sodium  derivative  of  ethyl 
a-nitropropionate,  from  which  ethyl  a-nitropropionate  may  be  obtained. 

The  ammonium  derivative  of  ethyl  a-nitromcdonate, 
NH4*C(N02)(C02Et)2, 

crystallises  from  water  in  yellow,  hexagonal  or  rhombic  plates,  or 
from  alcohol  in  white,  rectangular  plates  melting  and  decomposing  at 
150°. 

Ethyl  nitroisosuccinate  was  not  obtained  quite  pure,  but  was  con¬ 
verted  into  ethyl  sodio-a-nitropropionate,  ONa*CMe(NO)’C02Et, 
which  crystallises  from  alcohol  in  slender,  silky  needles  melting  at 
200°,  and  when  treated  with  dilute  hydrochloric  acid  gives  ethyl 
a-nitropropionate,  OH’CMe(NO)*C02Et,  obtained  as  a  thin,  colourless 
oil  boiling  at  190 — 195°  under  the  ordinary  pressure  and  at  174° 
under  390  mm.  T.  H.  P. 

Synthesis  of  Cystin.  Emil  Erlenmeyer,  jun.  {Ber.,  1903,  36, 
2720 — 2722).— The  synthesis  of  r-serin  has  been  effected  by  Erlen¬ 
meyer  (this  vol.,  i,  29)  by  condensing  ethyl  formate  with  ethyl  hip- 
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purate  to  form  ethyl  formylhippurate,  which,  when  reduced,  gives 
ethyl  monobenzoylserin,  from  which  serin  may  be  obtained  by  the 
action  of  dilute  sulphuric  acid.  The  synthesis  of  ?’-cystin  has  now 
been  accomplished  as  follows.  Ethyl  monobenzoylserin  is  heated  with 
phosphorous  pentasulphide  for  6  hours  at  120°,  when  hydrogen  sul¬ 
phide  is  evolved  ;  the  product  is  then  boiled  for  8  hours  with  concen¬ 
trated  hydrochloric  acid,  the  benzoic  acid  is  filtered  off,  and  the  filtrate 
saturated  with  ammonia.  The  resulting  cystein  was  not  separated, 
but  was  directly  converted  into  cystin  by  passing  a  current  of  air  for 
three  hours  through  the  ammoniacal  liquid.  The  product  was  acidified 
by  glacial  acetic  acid,  when  r-cystin  separated.  The  synthesis  is  repre¬ 
sented  thus:  HC02Et  +  NHBz*CH2*C02Et-*CH0-0H(NHBz)-C02Et 
—  0H*CH2,CH(NHBz)*C02Et  —  SH*CH2-CH(NHBz)-C02Et  — 
SH-CH2-CH(NH2)-C02H  — 

C02H-CH(NH2)-CH2*S-S-CH2-CH(NH2)*002H. 

A.  McK. 

Cystin.  A.  J.  Patten  (Zeit.  physiol.  Chem.,  1903,  39,  350 — 355). 
— The  fact  that  cystin  is  an  important  decomposition  product  of  proteid 
matter  is  confirmed.  Morner  states  that  cystin,  and  not  cystein,  is 
the  primary  product ;  this  is  so,  but  in  the  method  of  preparation 
adopted  some  of  the  cystin  is  transformed  into  cystein.  For  the 
identification  of  cystin,  a  well-defined  crystalline  product,  cystine- 
phenylhydantoin,  is  obtained  by  the  action  of  phenylcarbimide. 

W.  D.  H. 

Triketones.  III.  Franz  Sachs  and  Wilhelm  Wolff  (Her.,  1903, 
36,  3221—3235.  Compare  Abstr.,  1901,  i,  670  ;  1902,  i,  837).— 
Although  the  alkali  salts  of  triketones  cannot  be  prepared,  barium 
and  lead  derivatives  are  obtained  by  direct  interaction  with  the  metallic 
carbonates  ;  these  derivatives  are,  however,  of  different  types.  The 
barium  derivative  of  /3yS-triketopentane, 

OH,CAc2’OBaO,CAc2,OBaO,CAc2,OH, 
is  a  yellow,  amorphous  powder,  which  decomposes  when  heated  and 
resembles  the  parent  ketone  in  its  reducing  properties  ;  the  lead 

derivative,  CAc2<Q>Pb,H20,  is  white  and  sparingly  soluble  in  water. 

The  barium  derivative  of  /3yS-triketo-S-phenylbutane,  C30H26O12Ba2, 
resembles  that  of  triketopentane. 

Triketones  fail  to  give  additive  compounds  with  hydrogen  chloride  and 
hydrogen  cyanide,  but  interact  readily  with  acetylacetone,  ethyl  malonate, 
or  p-nitrobenzyl  cyanide.  The  compound ,  OH*CAc2'CHAc2,  prepared 
by  heating  /3yS-triketopentane  with  acetylacetone  at  100°,  crystallises 
from  benzene  in  colourless,  rhombic  leaflets  and  melts  at  112°  ;  the 
absence  of  two  contiguous  carbonyl  groups  in  this  compound  may  be 
inferred  from  its  failing  to  interact  with  o-phenylenediamine  in  the 
cold,  but  no  direct  proof  of  the  presence  of  hydroxyl  can  be  obtained 
by  means  either  of  acetic  anhydride  or  phenylcarbimide.  The  com¬ 
pound,  COPh,OAc(OH),CHAc2,  obtained  from  acetylacetone  and 
/8y8-triketo-S-phenylbutane,  crystallises  from  dilute  acetic  acid  and 
melts  at  103°.  The  compound ,  0H,CAc2*CH(C02Et)2,  prepared  from 
/8yS-triketopentane  and  ethyl  malonate  in  presence  of  piperidine, 
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crystallises  in  rectangular  leaflets  and  melts  at  53° ;  the  substance , 
OH,CAc2*CH(CN)-C0H4'NO2,  obtained  from  the  same  compound  and 
£>-nitrobenzyl  cyanide  crystallises  from  a  mixture  of  benzene  and 
acetone  in  white  leaflets  and  melts  at  161 — 162°. 

Piperidine  added  to  well-cooled  /?y8-triketopentane  causes  it  to 
polymerise  to  a  compound ,  C10H10O5,  which  crystallises  from  benzene, 
melts  at  119°,  boils  at  168°  under  20  mm.  pressure,  and  has  no  reducing 
properties ;  it  gives  a  phenylhydrazone,  C10H10O4*.N2HPh,  which 
crystallises  from  glacial  acetic  acid  in  lustrous,  rhombic  leaflets  and 
melts  at  249° ;  the  analogous  semicarbazone ,  C10H10O4IN2H*CO'NH2, 
crystallises  from  the  same  solvent  in  leaflets  and  melts  and  decomposes 
at  256°. 

The  polymer ide,  C20H16O6,  prepared  by  the  action  of  piperidine  on 
y3y8-triketo-S-phenylbutane  dissolved  in  benzene,  crystallises  from 
glacial  acetic  acid  and  gives  a  phenylhydrazone ,  CO0H16O5!N2HPh, 
which  forms  yellow  crystals  and  melts  at  241° ;  the  analogous  semi¬ 
carbazone  melts  and  decomposes  at  265°.  Together  with  the  polymeride 
is  formed  a  substance,  C20TT14O5,  which  is  more  soluble  in  alcohol, 
and  crystallises  from  it  in  yellow  leaflets  melting  at  168°;  the 
phenylhydrazone,  C„nH.  ,0.!N„HPh,  melts  at  232°,  and  the  semicarbazone, 

C20H14°4:N2H’C°,:NH2>  at  239° 

[With  Willy  Kraft.] — Preparation  of  afi-Diketonic  Esters. 

a-'p-D imethyla minoanil  of  ethyl  a/3-diketobutyrate, 
C02Et,CAc:N,C6H4*lS  Me2, 

prepared  by  heating  ^-nitrosodimethylaniline  dissolved  in  alcohol 
containing  sodium  carbonate  with  ethyl  acetoacetate  for  1A  hours  at 
45°,  crystallises  from  light  petroleum  in  brownish-red,  tour-sided 
prisms  and  melts  at  63‘5°;  when  heated  with  dilute  sulphuric  acid,  it 
gives  a  compound ,  C4H603  (?  ethyl  glyoxalate,  CHOC02Et),  which 
crystallises  in  prisms  and  melts  at  88°. 

a-p -Dimethylaminoanil  of  ethyl  a-benzoyl-a-Jcetoacetate, 
C02EfCBz:N-C6H4-NMe2, 

prepared  from  ethyl  benzoylacetate  and  y?-nitrosodimethylaniline, 
crystallises  in  four  sided  prisms  and  melts  at  91*5°.  W.  A.  D. 

Hemi-celluloses.  II.  Ernst  Schulze  and  Nicola  Castoro  ( Zeit . 
physiol.  Chem.,  1903,  39,  318 — 328)  — The  sugars  obtained  by  dissolv¬ 
ing  the  products  of  the  hydrolysis  of  hemi-celluloses  in  alcohol  consist 
of  xylose,  and  also  probably  Isevulose.  In  addition  to  this,  there  are 
products  which  dissolve  in  alcohol  with  difficulty  ;  from  these,  an  osazone 
was  prepared  melting  at  205°,  which  is  probably  glucosazone. 
Hemi-cellulose  therefore  contains  xylan,  dextran,  and  laevulan  groups, 
but  not  galactan  or  mannan  groups,  because  no  galactose  or  mannose 
was  formed.  The  formation  of  starch  from  dextran  and  lsevulan  in 
the  plant  organism  is  easy  to  understand ;  the  formation  of  starch 
from  a  pentosan  is  not  so  easy  to  explain,  but  nevertheless  undoubtedly 
occurs.  W.  D.  H. 

Vegetable  Mucilages.  Albert  Hilger  (Per.,  1903,  30, 

3197 — 3203). — The  mucilage  of  linseed  may  be  isolated  by  extracting 
the  seed  with  cold  water  and  precipitating  by  pouring  into  alcohol. 
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After  removal  of  mineral  constituents  by  dilute  hydrochloric  acid  and 
washing  with  alcohol  and  ether,  the  mucilage  is  obtained  in  a  form 
which  is  completely  soluble  in  water  to  an  acid,  dextrorotatory  solu¬ 
tion.  Analysis  shows  pentosans  and  galactans  to  be  present  in 
molecular  proportion,  the  formula  being  C6H10O5,C5H8O4.  Hydrolysis 
with  0*5 — 1  per  cent,  sulphuric  acid  forms  dextrose,  galactose, 
arabinose,  and  xylose. 

Salep-mucilage  is  a  horny  mass  dissolving  slowly  in  water  without 
acid  reaction.  Hydrolysis  converts  it  quantitatively  into  e?-mannose, 
and  the  analysis  shows  it  to  be  a  tetrasaccharide  of  c?-mannose, 
(C6H10O5)4.  Acetic  anhydride  forms  a  tetradeca-acetyl  derivative 
C24H2603(0Ac)14.  Hydrogen  peroxide  oxidises  it  to  formaldehyde,  formic 
and  rf-mannosaccharic  acids,  carbon  dioxide,  and  c?-trihydroxyglutaric 
acid.  The  formation  of  the  last  compound  is  to  be  explained  by  the 
ready  transformation  :  dextrose  ^  lsevulose  ^  mannose  observed  by 
Lobry  de  Bruyn  and  van  Eckenstein  (Abstr.,  1896,  i,  116).  One 
atom  of  carbon  being  removed  in  the  oxidation,  lsevorotatory  d- tri- 
hydroxyglutaric  acid  is  formed. 

When  the  hydrolysis  of  salep-mucilage  is  only  continued  until  the 
solution,  on  pouring  into  ether-alcohol,  yields  a  granular  precipitate 
instead  of  a  flocculent  one,  an  intermediate  product  may  be  isolated 
as  a  light,  brilliant  white  powder,  dissolving  in  water  to  a  neutral 
solution.  The  nitric  ester,  prepared  by  Will  and  Lenze's  method 
(Abstr.,  1898,  i,  227),  proved  to  be  a  trinitrate  of  a  hexosepoly- 
saccharide,  [C6H702(N03)3]a;,  dissolving  readily  in  glacial  acetic  acid, 
ethyl  acetate,  or  chloroform.  Acetic  anhydride  forms  the  octoacetate 
of  a  mannobiose, 

cM\lannose-/3-naphthylhydrazone  crystallises  in  slender,  white  micro¬ 
scopic  needles  melting  at  186 — -187°  (compare  Lobry  de  Bruyn  and 
van  Eckenstein,  Abstr.,  1896,  i,  588).  0.  H.  D. 

Determination  of  the  Constitution  of  Amines  and  other 
Ammonia  Derivatives  by  aid  of  Permanganates.  Alexander 
Ginzberg  ( Ber 1903,  36,  2703 — 2709). — Amines  and  similar  com¬ 
pounds,  with  a  few  exceptions,  such  as  pyridine  and  tribenzylamine, 
readily  reduce  permanganates,  although  their  molecules  do  not  possess 
a  double  linking;  this  behaviour  is  doubtless  due  to  the  great  re¬ 
activity  of  the  nitrogen  atom.  Fifty-one  amines,  selected  from  the 
aliphatic,  aromatic,  and  heterocyclic  series,  were  examined.  Per¬ 
manganates  may,  however,  be  employed  to  determine  whether  a  given 
amine  contains  a  double  linking  if  the  amine  be  treated  with  benzene- 
sulphonic  chloride  and  the  behaviour  of  the  resulting  substituted 
benzenesulphonamide  towards  permanganates  be  then  tested.  Thus, 
whilst  methylamine,  for  example,  decolorises  potassium  perman¬ 
ganate,  benzenesulphonmethylamide,  S02Ph*NHMe,  does  not.  Allyl- 
amine  was  the  only  unsaturated  amine  examined ;  benzenesulphon- 
allylamide  decolorises  potassium  permanganate. 

Potassium  permanganate  is  soluble  in  ethyl  acetate  containing  a 
trace  of  water  to  the  extent  of  1*5  parts  to  1000  parts  of  water; 
such  a  solution  may  accordingly  be  used  in  the  case  of  amides,  which 
are  practically  insoluble  in  water.  A.  McK. 
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Preparation  of  Amines  by  Electrolytic  Reduction.  Peter 
Knudsen  (D.R.-P.  143197). — The  products  of  condensation  of  alde¬ 
hydes  and  amines  are  in  many  cases  stable  in  concentrated  sulphuric 
acid  solution,  even  at  temperatures  above  0°.  Such  solutions  may  be 
electrolytically  reduced  at  low  temperatures,  lead  electrodes  and  a 
porous  diaphragm  being  employed.  Thus  ethylamine  may  be  prepared 
by  the  electrolysis  of  ethylideneimine,5  C0H15N3,  in  50  per  cent, 
sulphuric  acid  at  0°  with  a  current  of  25  ampeies  per  litre  of  cathode 
solution.  Benzylamine  is  obtained  by  the  reduction  of  hydrobenz- 
amide  in  78  per  cent,  sulphuric  acid  at  0°  with  20  amperes  per  litre. 
The  process  is  also  applied  to  the  following  preparations :  methyl- 
amine  from  hexamethylenetetramine  ;  metliylethylamine  from  trioxy- 
methylene  and  methylamine ;  diethylamine  from  aldehyde-ethylamine  ; 
methylbenzylamine  from  the  anhydro-base  of  benzaldehyde  and  methyl- 
amine  ;  and  benzylaniline  from  benzylideneaniline.  0.  H.  D. 

Short  Notices.  Acetylation  of  some  Unsaturated  Amines. 
W.  Potozky.  Action  of  Haloid  Compounds  of  Allyl  on  Zinc 
Ethyl  Iodide ;  the  Preparation  and  Isolation  of  Zinc  Ethyl 
Iodide.  S.  Gwosdoff  (J.  Russ.  Phys,  Chem.  Soc.,  1903,  35, 
339 — 343). — It  was  shown  by  Musselius  (Abstr.,  1900,  i,  334)  that 
when  heated  for  half-an-hour  in  nitrobenzene,  acetates  of  the  primary 
amines  yield  87 — 95  per  cent,  of  the  theoretical  quantity  of  the 
corresponding  amide,  whilst  with  the  secondary  amines  only  40 — 50 
per  cent,  is  obtained.  Experimenting  under  similar  conditions  with 
the  acetates  of  allylamine,  benzylamine,  and  /Imethylhexamethylene- 
amine,  the  author  finds  that  these  yield  90‘39,  95’0,  and  88'5  per  cent, 
respectively  of  the  corresponding  amides.  This  method  can,  hence, 
also  be  employed  for  characterising  differently  substituted  unsaturated 
amines. 

On  adding  2  mols.  of  zinc  ethyl  iodide  to  1  mol.  of  allyl  iodide  at  a 
low  temperature,  the  reaction  yields  partly  diallyl  and  ethyl  iodide, 
according  to  the  equation  :  ZnEtl  +  2C3H5I  =  C0H10  +  EtI  +  Znl2  ; 
no  Aa-amylene  is  formed,  as  was  expected,  but  only  A^-amylene, 
CHMelCHEt,  whilst  ethylene  and  propylene  are  evolved.  Using 
either  allyl  chloride  or  bromide  in  place  of  the  iodide,  neither  diallyl 
nor  ethyl  iodide  is  formed,  but  a  good  yield  of  A^-amylene  is  obtained. 

Neither  carbon  disulphide  nor  ether  can  be  used  as  a  solvent  in 
the  purification  of  zinc  .ethyl  iodide,  which  is  acted  on  by  these 
liquids ;  but  crystallisation  of  the  double  iodide  from  its  solution  in 
ethyl  iodide  yields  the  pure  salt.  T.  H.  P. 

Synthesis  of  Choline.  Martin  Kroger  and  Peter  Bergell 
(Per.,  1903,  36,  2901 — 2904.  Compare  Bode,  Abstr.,  1892,  806). — 
Hoffmann’s  trimethyl-/2-bromoethylammonium  bromide, 
CH2Br*CH2-NMe3Br, 

is  readily  obtained  when  tnmethylamine  dried  over  lime  is  passed 
into  a  series  of  4  tubes  containing  ethylene  bromide  heated  at 
110 — 120°.  Any  trimethylamine  unabsorbed  may  be  recovered  by 
the  addition  of  a  vessel  placed  in  liquid  air.  The  bromide  melts  at 
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230 — 231°  and  yields  a  picrate  melting  at  158 — 159°.  It  is  readily 
transformed  into  choline  hydrobromide  when  heated  with  2*5  times 
its  weight  of  water  at  160°  for  4  hours. 

The  platinichloride  and  aurichloride  melt  at  temperatures 
depending  on  the  rate  of  heating.  The  picrate  is  readily  soluble  in 
water  or  alcohol. 

Forty  mg.  of  the  base  injected  subcutaneously  cause  the  death  of  a 
mouse  in  5  minutes,  whereas  less  than  1  mg.  of  the  hydrochloride 
causes  death  in  1 — 2  minutes.  J.  J.  S. 

Study  of  Betaine.  Vl.  Stanek  (Zeit.  Zuckerind.  Bdhm.,  1903, 
27,  479 — 485). — On  heating  betaine  at  290°,  it  yields  carbon  dioxide, 
a  small  quantity  of  a  substance  possessing  an  alcoholic  odour  and 
giving  a  faint  iodoform  reaction,  trimethylamine,  and  about 
9  per  cent,  of  an  amorphous,  humous  substance.  When  heated  in  a 
sealed  tube  at  270 — 280°,  betaine  splits  up  mainly  in  two  ways,  yield- 
ing  glycollic  acid  and  trimethylamine  on  the  one  hand,  and  tetra- 
methylammonium  hydroxide  and  carbon  dioxide  on  the  other.  Betaine 
hydrochloride,  when  heated  in  a  sealed  tube  at  260 — 270°,  yields 
carbon  dioxide,  about  70  per  cent,  of  the  quantity  of  tetramethyl- 
ammonium  chloride  calculated  from  the  equation  : 

C02H-CH2-NMe3Cl  =  C02  +  NMe4Cl, 
trimethylamine,  and  humous  substances.  T.  H.  P. 

New  Method  of  Preparing  Glycocholic  Acid  from  Ox-bile. 
Max  Bleibtreu  ( Ffliiger’s  Archiv,  1903,  99,  187 — 190). — Uranium 
acetate  is  added  to  bile  \  this  precipitates  the  pigment,  while  the  bile 
salts  remain  in  solution.  The  filtrate  is  treated  with  sodium 
phosphate,  which  removes  excess  of  uranium  salt ;  this  is  filtered  off 
and  the  filtrate  treated  with  ferric  chloride  ;  this  precipitates  the  glyco¬ 
cholic  acid  and  leaves  the  taurocholic  acid  in  solution.  The  precipi¬ 
tate  of  iron  glycocholate  is  decomposed  with  ammonia  and  ammonium 
glycocholate  is  left  in  solution ;  addition  of  uranium  nitrate  to  this 
solution  produces  a  precipitate  of  uranium  glycocholate  from  which 
sodium  glycocholate  is  next  obtained  in  solution  by  treatment  on  the 
water-bath  with  sodium  phosphate.  The  acid  is  finally  liberated  by 
treatment  with  hydrochloric  acid  and  ether.  The  whole  process  can 
be  completed  in  a  few  hours.  W.  D.  H. 

New  Nitrogenous  Constituents  of  Sugar  Residues.  Felix 
Ehrlich  (Zeit.  Ver.  deut.  Zucker-Ind.,  1903,  571,  809 — 829). — In 
the  various  processes  of  the  manufacture  of  beet  sugar,  the  proteid 
substances  undergo  decomposition,  and  the  products  formed  accumu¬ 
late  and  hence  occur  in  large  quantity  in  the  liquors  to  which  the 
strontia  desaccharification  process  is  applied,  and  may  be  to  a  very 
large  extent  separated  by  crystallisation.  In  this  way,  the  author 
has  isolated  leucine  and  a  new  compound,  d-iso leucine,  isomeric  with 
it.  d-isoLeucine  crystallises  in  shining  rods  or  leaflets,  which  melt 
and  decompose  at  280°  when  heated  in  a  sealed  tube.  It  has  [a]D 
+  9*74°  in  water,  +36‘80°  in  20  per  cent,  hydrochloric  acid,  and 
+  11-1°  in  alkali  solution  at  20°;  its  lead  salt  is  strongly  lrnvo- 
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rotatory;  its  benzoyl  derivative  melts  at  116 — 117°  and  has  [a]D 
-f26,4°;  the  benzenesulphonic  compound  melts  at  149 — 150°  and  has 
a]D-12‘0°;  and  its  phenylcarbimide  melts  at  119 — 120°  and  has 
>]d+14‘9°. 

An  isoleucine  of  the  same  properties  can  be  isolated  from  blood- 
fibrin  which  has  been  digested  with  pancreatic  juice,  and  the  author 
considers  this  to  be  identical  with  the  above  product,  which  he  regards 
as  a  /I-amino-acid. 

Tyrosine  appears  to  be  destroyed  during  the  processes  of  manufac¬ 
ture,  since  it  cannot  be  detected  in  the  molasses  residues.  T.  H.  P. 

Preparation  of  Glutamic  Acid  from  the  Waste  Liquors  from 
Molasses.  Karl  Andrlik  ( Zeit .  Zuckerind.  Bohm.,  1903,  27, 
665 — 667). — Pure  glutamic  acid  may  be  prepared  from  the  waste 
liquors  from  molasses  by  treating  them  with  sulphuric  (or  tartaric  or 
phosphoric)  ’  acid  and  alcohol  and  separating  the  alkali  sulphate  by 
precipitation  with  alcohol.  Details  of  this  method  of  preparation  are 
given.  T,  H.  P. 

Thiocyanates  of  Silver  and  Potassium  and  their  Solubility. 
By  Harry  W.  Foote  (Amer.  Chem.  J.,  1903,  30,  330— 339).— A 
method  has  been  devised  for  ascertaining  the  double  salts  formed  by 
two  single  salts  with  a  common  ion.  It  is  shown  on  the  basis  of  the 
laws  regulating  the  solubility  of  two  salts  with  a  common  ion  that  if 
the  undissolved  residue  contains  two  separate  salts,  its  composition  will 
change  as  the  relative  proportion  of  the  two  salts  changes,  whilst  the 
composition  of  the  saturated  solution  remains  constant.  When, 
however,  only  one  salt,  either  single  or  double,  is  in  the  i*esidue,  its 
composition  must  remain  fixed,  whilst  the  composition  of  the  saturated 
solution  varies  within  certain  limits.  From  these  considerations,  the 
lule  is  obtained  that  if  the  composition  of  the  residue  varies  in 
different  determinations  whilst  that  of  the  solution  remains  constant, 
a  mixture  of  two  salts  is  present ;  if,  on  the  other  hand,  the  composition 
of  the  solution  varies  whilst  that  of  the  residue  remains  constant,  a 
single  salt  or  one  double  salt  is  present. 

Experiments  have  been  made  with  the  thiocyanates  of  silver  and 
potassium.  The  double  thiocyanates  have  been  prepared  by  Wells 
and  Merriam  (Abstr,,  1903,  i,  155),  who  described  the  following 
compounds:  3KSCN,AgSCN ;  2KSCN,AgSCN,  and  KSCN,AgSCN. 
The  existence  of  these  three  double  salts  is  confirmed.  It  is  shown, 
however,  that  the  salt  3KSCN,AgSCN  is  unstable  at  the  ordinary 
temperature,  and  readily  changes  into  a  mixture  of  the  salt 

2KSCN,  AgSCN 

and  potassium  thiocyanate ;  a  transition  temperature  above  or  below 
which  this  salt  becomes  stable  could  not  be  discovered,  and  it  is 
probable  that  the  unstable  salt  becomes  stable,  if  at  all,  only  at  a  low 
temperature.  E.  G. 

Tetrathiocyanodiamminediaquocbromic  Acid.  Richard 
Escales  and  H.  Ehrensperger  ( Ber .,  1903,  36,  2681 — 2686). — 
Ammonium  tetrathioeyanodiamminechromate  (Reinecke’s  salt) 
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(compare  Werner  and  Richter,  Abstr.,  1898,  i,  57), 
Cr[(NH3)2(SCN)4]NH4,H20, 

prepared  by  fusing  together  ammonium  thiocyanate  and  dichromate, 
gradually  loses  its  water  on  exposure  to  sunlight,  and  changes  from 
bluish-red  to  violet-white  in  colour.  On  decomposing  with  hydro¬ 
chloric  acid  the  ammonium  salt  dissolved  in  diluted  acetone,  ex¬ 
tracting  the  product  with  ether,  evaporating,  and  crystallising  from 
water  the  residue  which  is  now  no  longer  soluble  in  ether,  small,  red 
spangles  of  the  acid,  Cr(NH3)2(SCN)4H,2H20,  separate  (compare 
Nordenskiold,  Abstr.,  1893,  i,]  290).  The  acid  which  first  separates 
from  the  ethereal  extract  seems  to  be  isomeric  with  this  substance,  and 
when  exposed  to  the  air  loses  thiocyanic  acid  ;  moreover,  from  that  part 
of  the  residue  of  the  ethereal  extract  which  is  insoluble  in  water,  per- 
thiocyanic  acid  can  be  extracted  by  60  per  cent,  acetic  acid.  The  two 
forms  of  the  acid  probably  have  the  formulae  [Cr(NH3)2(SCN)4(OH2)2]H 
and  Cr(NH3)(SCN)3(OH2)2-NH3-HSCN.  '  W.  A.  D. 

Substituted  Halogenated  Amides.  Luigi  Francesconi  and  G. 
de  Plato  ( Gazzetta ,  1903,  33,  i,  226 — 233). — Chloroacetylbromoamide, 
CH2Cl*CO*NHBr,  obtained  by  the  action  of  bromine  (rather  more  than 
2  mols.)  on  mercuriochloroacetamide  (1  mol.)  in  chloroform  solution,  is 
deposited  in  shining,  white  crystals  melting  at  61 — 63°;  it  is  soluble  in 
ether,  by  which  it  is  decomposed,  yielding  mainly  chloroacetamide  ; 
water  and  benzene  also  decompose  it,  but  in  chloroform  the  change  is 
very  slow. 

Ghloroacetylchloroamide ,  CH2C1*C0*NHC1,  prepared  in  an  analogous 
manner  to  the  above,  melts  at  68 — 69c  and  is  very  readily  soluble  in 
water. 

Chloroacetyliodoamide  is  a  very  unstable  substance  and  could  not  be 
isolated. 

Mercuriochloroacetamide,  for  which  Menschutkin  and  Sermolajew 
(this  Journal,  1871,  150)  gave  the  melting  point  170°,  is  found  to 
redden  at  185°  and  decompose  at  190°.  T.  H.  P. 

Ureides  of  the  Dialky lacetic  Acids.  Gebeuder  von  Niessen 
(D.R.-P.  144431). — Whilst  malonic  and  dimethylmalonic  acids  con¬ 
dense  with  carbamide  in  presence  of  phosphorus  oxychloride  to  form 
barbituric  and  dimethylbarbituric  acids  (Thorne,  Trans.,  1881,  39,  545), 
the  reaction  takes  a  different  course  with  diethyl  and  higher  substituted 
malonic  acids,  the  ureides  of  dialkyiacetic  acids  being  produced  accord¬ 
ing  to  the  equation  : 

CR2(C02H)2  +  CO(NH2)2  =  cr2-ch-co-nh-co-nh2  +  co2  +  h2o. 

Other  condensing  agents  may  be  used  in  place  of  phosphorus  oxy¬ 
chloride. 

fi-Ethylbutyrylcarbamide,  CrH1402N2,  from  diethylmalonic  acid,  crys¬ 
tallises  from  hot  water  in  needles  melting  at  207 '5°  (corr.).  Concen¬ 
trated  hydrochloric  acid  decomposes  it  at  100°  into  carbamide  and 
/3-ethylbutyric  acid.  fi-Propylvalerylcarbamide,  C9 II;1802]S’2,  crystallises 
from  alcohol  in  colourless  needles  melting  at  192'5°  (corr.).  (d-Methyl - 
butyrylcarbamide,  C6H12021N’2)  forms  colourless  needles  and  melts  at 
178-5°  (corr.). 
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When  fuming  sulphuric  acid  is  employed  as  the  condensing  agent, 
the  ureides  of  the  dialkylmalonic  acids  may  be  isolated.  These  pass 
into  dialkylacetylcarbamides  when  heated. 

Ureidodiethylmalonic  acid  crystallises  from  hot  water  in  leaflets, 
passing  into  /3-ethyl butyrylcarbamide  at  162°.  Ureidodipropylmalonic 
acid ,  C10H18O4N2,  is  precipitated  by  acids  from  its  solution  in  alkalis 
and  melts  at  146°,  passing  into  /3-propyl valerylcarbamide. 

C.  H.  D. 

Preparation  of  (7(?-Dialkylbarbituric  Acid.  Gebruder  von 
Niessen  (D.R.-P.  144432). — The  action  of  alkyl  iodides  on  silver 
barbiturate  gives  only  a  small  yield  of  dialkylbarbituric  acids.  A 
good  yield  is  obtained  by  the  action  of  alkyl  bromides  or  iodides  on 
(7-alkyl barbituric  acids.  CC -Diethylbarbituric  acid,  C8H1203N2,  crystal¬ 
lises  from  hot  water  and  melts  at  191°  (eorr.).  CC  -  Methylethylbarbituric 
acid ,  Cj-HjoOglSrg,  crystallises  in  flat  prisms  and  melts  at  2 1 2°. 

C.  H.  D. 

Synthesis  of  Polypeptides.  Emil  Fischer  ( Ber .,  1903,  36, 
2982 — 2992.  Compare  this  vol.,  i,  465,  607). — Diglycylglycine, 
NH2*CH2*[C0*NH‘CH2]‘C02H,  formed  when  chloroacetylglycylglycine 
is  hydrolysed  with  aqueous  ammonia,  crystallises  in  microscopic  needles 
easily  soluble  in  hot  water,  but  sparingly  so  in  cold ;  when  heated,  it 
melts  and  decomposes  at  246°  (corr.).  It  is  precipitated  from  its 
sulphuric  acid  solution  by  phosphotungstic  acid  as  an  amorphous  mass 
soluble  in  excess.  The  ethyl  ester  is  very  easily  formed  when  the 
tripeptide  is  acted  on  by  alcoholic  hydrochloric  acid.  The  hydrochloride 
melts  at  214 — 219°  (corr.)  and  is  very  sparingly  soluble  in  alcohol, 
crystallising  in  small,  rectangular  plates.  Ethyl  chlorocarbonate  and 
alkali  convert  the  tripeptide  into  the  known  carbethoxydiglycylglyciDe. 

a -Bromopropionylglycylglycine  ester,  prepared  by  the  interaction  of 
glycylglycine  ester  and  a-bromopropionyl  bromide,  crystallises  from 
water  in  four-sided,  oblique  plates,  sinters  at  130°,  and  melts  at 
135 — 136°  (corr.). 

a- Bromopropionylglycylglycine,  CHMeBr,[C0*NH,CH2]2-C02H,  crys¬ 
tallises  in  prisms,  melts  at  166  — 167°  (corr.),  and  is  soluble  in  2  parts 
of  boiling,  or  35  parts  of  cold,  water.  It  is  prepared  either  by 
hydrolysing  the  ester,  or,  better,  directly  from  glycylglycine. 

Alanylglycylglycine,  NH2,CHMe,[C0*NH,CH2]2,C02H,  formed  on 
heating  the  preceding  compound  with  aqueous  ammonia,  melts  and  de¬ 
composes  at  214°  (corr.).  It  crystallises  in  needles  and  is  more  soluble 
than  diglycylglycine.  Ethyl  chlorocarbonate  converts  it  into  carbethoxy- 
alanylglycylglycine,  small,  obliquely-cut  prisms  melting  at  161 — 162° 
(corr.).  a-Bromoisohexoylglycylglycine  ester  crystallises  in  needles 
melting  at  124 — 125°  (corr.),  and  is  sparingly  soluble  in  water, 
easily  so,  however,  in  hot  alcohol.  a-Bromoisohexoylglycylglycine  crys¬ 
tallises  in  needles  melting  at  144 — 145°  (corr.).  It  can  be  prepared 
from  the  ester  or  directly  from  glycylglycine.  Leucylglycylglycine, 
CHMe2*CH2,CH(NH2),[C0*NH’CH2]2'002H,  which  melts  and  decom¬ 
poses  at  2  35°  (corr.),  is  soluble  in  less  than  parts  of  cold  water,  and  forms 
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an  easily  soluble  light  blue  copper  salt.  Phenylcarbamidoleucylglycyl- 
glycine,  produced  by  the  interaction  with  phenylcarbimide,  crystallises 
from  water  in  hexagonal  plates  melting  at  182 — 183°  (corr.).  Leucyl- 
glycylglycine  ethyl  ester  forms  a  hydrochloride  melting  at  225°,  easily 
soluble  in  water.  The  ester  is  an  oil  also  easily  soluble  in  water. 
Ammonia  converts  it  into  a  compound  showing  a  marked  biuret 
coloration,  which  is  probably  the  corresponding  amide.  E.  F.  A. 

Synthesis  of  Polypeptides.  Emil  Fischer  and  Erich  Otto 
( Ber .,  1903,  36,  2993.  Compare  this  vol.,  i,  607). — Carbethoxy- 
glycine  ethyl  ester  and  carbethoxyglycine  have  already  been  described 
by  Hantzsch  and  Metcalf  (Abstr.,  1896,  i,  521)  as  ethyl  urethane- 
acetate  and  the  corresponding  acid.  E.  F.  A. 

Action  of  Silver  Cyanate  on  Acyl  Chlorides.  I.  Acetyl- 
carbimide.  Otto  C.  Billeter  (Ber.,  1903,  36,  3213 — 3218). — Silver 
cyanate  reacts  with  acyl  chlorides  and  sulphonic  chlorides  to  form 
carbimides,  nitriles  being  produced  as  by-products  in  the  first  case, 
and  anhydrides  in  the  second.  The  reaction  with  acyl  chlorides  takes 
place  without  heating,  that  with  sulphonic  chlorides  at  120 — 140°. 

Acetylcarbimide,  CH3*CO‘N!CO,  prepared  by  adding^  mol.  of  silver 
cyanate  to  1  mol.  of  acetyl  chloride,  distilling,  adding  more  silver 
cyanate  to  the  distillate,  and  repeating  these  operations,  is  a  colourless, 
limpid  liquid  of  penetrating  odour,  boiling  at  79°  under  708  mm. 
pressure  and  at  80 — 80  3°  under  737  mm.  pressure  and  having  a 
sp.  gr.  P0892  at  18°/4°.  It  reacts  violently  with  water  or  alcohol. 
Phenol  reacts  with  development  of  heat,  forming  phenylacetylcarbamate , 
NHAc’C02Pb,  which  crystallises  £rom  dilute  alcohol  in  silky  needles, 
melts  at  117°,  and  dissolves  in  sodium  hydroxide.  Acetylcarbimide 
and  ethylene  glycol  form  ethylene  acetylcarbamate,  (NHAc*C02)2C2H4, 
which  crystallises  in  white,  hair-like  needles  melting  at  174°. 
o -Phenylene  acetylcarbamate ,  (NHAc,C02)2Cr>H4,  from  catechol,  crystal¬ 
lises  in  white  needles  melting  at  175°.  Benzamide  reacts  with  acetyl¬ 
carbimide  only  on  warming,  forming  benzoylacetylcarbamide, 
C10H10O3N2 ;  this  forms  colourless,  rectangular  plates  melting  at  187°. 
Phenylhydrazine  reacts  vigorously,  and  it  is  advisable  to  add  ether.  The 
product  crystallises  in  silky,  felted  needles  melting  at  184°  and 
dissolving  in  alkalis,  and  represented  either  by  NHPh*N(CONHAc)2 
or  NHAc-CO-NH-NPh-CO-NHAc.  C.  H.  D. 

Action  of  Iodine  on  Potassium  Ferro-  and  Ferri-cyanides. 
J.  Matuschek  ( Chem .  Zeit.,  1903,  27,  1000). — When  iodine  is 
gradually  added  to  an  aqueous  solution  of  potassium  ferrocyanide  in 
the  dark  and  a  current  of  air  then  passed  through  the  solution  until 
the  odour  (of  iodine,  hydrogen  iodide,  and  hydrogen  cyanide)  disappears, 
the  precipitate  of  Prussian  blue  can  then  be  removed  by  filtration. 
Its  formation  is  represented  by7K4Fe(CN)0  +  28I-fl2H2O  =  28KI  + 
24HCN  +  Fe4[Fe(CN)6]3  +  602.  Iodine  does  not  dissolve  so  readily  in 
potassium  feiricyanide  as  in  potassium  ferrocyanide;  Prussian  blue 
may  also  be  obtained  from  the  ferricyanide  after  a  solution  of  the 
latter  has  stood  in  contact  with  iodine  for  6£  months.  The  action  is 
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thus  represented:  7K6Fe.,(CN)12  +  421  +  24H20  =  2Fe4[Fe(CN)J3  + 

42KI  +  48HCN. 

Instead  of  the  iodine  acting  as  represented  in  these  equations,  it  is 
more  probable  that  the  hydrogen  iodide,  liberated  by  the  action  of 
iodine  on  water,  acts  on  the  solutions  of  the  complex  cyanides. 

A.  MoK. 

Normal  Propylphosphine.  Alfred  Partheil  and  A.  Gronover 
{Arch.  Pharm, .,  1903,  241,  411). — n -Propylphosphine,  CH2Efc,PiI2,  was 
obtained,  along  with  a  small  amount  of  iso  propylphosphine,  by  heating 
M-propyl  iodide  (21  grams)  with  phosphonium  iodide  (20  grams)  and 
ziuc  oxide  (5  grams)  for  3  hours  at  160 — 170°  in  a  sealed  tube.  It  is 
a  liquid,  which  boils  at  53 — 53‘50,  and  inflames  in  the  air. 

C.  F.  B. 

Action  of  Triethylphosphine  on  Ethylene  Chlorohydrin. 
Alfred  Partheil  and  A.  Gronover  (Arch.  Pharm.,  1903,  241, 
409 — 411). — When  triethylphosphine  (1  mol.)  is  heated  with  ethylene 
chlorohydrin  (1  mol.)  for  2  hours  at  150°  in  a  sealed  tube  filled  with 
carbon  dioxide,  hydroxytetra-ethylphosphonium  chloride , 
OH'CHg'CH^PEtgCl, 

is  obtained ;  this  and  the  hydroxide ,  obtained  from  it  by  treatment 
with  moist  silver  oxide,  both  form  white,  hygroscopic,  crystalline 
masses ;  the  hydroxide  is  interesting  on  account  of  its  structural 
analogy  with  choline,  OH'CHg'CHg’NMeg'OH.  The  platinichlorids, 
aurichlomde ,  and  mercurichloride  with  lHgCl2  were  analysed ;  they 
melt  at  221—222°,  171—172°,  and  164°  respectively.  C.  F.  B. 

Amphoteric  Character  of  Cacodylic  Acid.  Jan  von  Zawidzki 
(Ber.,  1903,  36,  3325 — 3337). — The  acid  character  of  cacodylic  acid 
is  so  slightly  marked  that  it  does  not  form  salts  with  ammonia ;  it 
combines,  however,  with  strong  acids.  Since  cacodylic  acid  can  be 
estimated  by  titration  with  baryta  or  sodium  hydroxide  using 
phenol  phthalein  as  indicator,  it  follows  that  its  salts,  with  the  metals 
of  the  alkalis  and  alkaline  earths,  undergo  practically  no  hydrolytic 
dissociation.  This  conclusion  is  confirmed  by  determinations  of  the 
electrical  conductivity  of  sodium  and  barium  cacodylates.  The  disso¬ 
ciation  constant  of  cacodylic  acid  is  4’2  x  10-7,  about  the  same  value 
as  that  of  carbonic  acid  (&  =  3-2  x  10-7)  and  phenol  (&  =  5‘0  x  10~7),  a 
result  which  is  contradictory  to  the  behaviour  of  cacodylic  acid  when 
titrated  against  strong  bases  with  phenolphthalein  as  indicator.  This 
abnormal  behaviour  cannot  be  attributed  to  the  presence  of  anhydride 
in  aqueous  solutions  of  cacodylic  acid,  since  cryoscopic  determinations 
show  that  cacodylic  acid  in  aqueous  solution  possesses  the  normal 
molecular  weight.  Cacodylic  acid  must,  therefore,  be  an  amphoteric 
electrolyte  (compare  Winkelblech,  Abstr.,  1901,  ii,  370)  or  a  pseudo¬ 
acid. 

The  electrical  conductivity  of  aqueous  solutions  of  hydrochloric  or 
of  nitric  acids  is  considerably  diminished  by  the  addition  of  equivalent 
quantities  of  cacodylic  acid.  The  dissociation  constant  of  cacodylic 
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acid  as  a  base  is  also  found  to  be  4'05  x  10-13.  The  basic  character  of 
cacodylic  acid  is  therefore  somewhat  stronger  than  that  of  dimethyl- 
pyrone  and  weaker  than  that  of  betaine. 

The  presence  of  hydroxyl  ions  in  aqueous  solutions  of  cacodylic  acid 
was  also  proved  by  the  accelerating  effect  exercised  by  cacodylic  acid 
on  the  bi-rotation  of  dextrose.  From  the  experiments  quoted,  the 
dissociation  constant  of  cacodylic  acid  as  a  base  is  2 '47  x  10-13. 

Cacodylic  acid  is  shown  to  be  neither  a  pseudo-acid  nor  a  pseudo¬ 
base,  since  the  influence  of  temperature  on  the  dissociation  constant 
of  cacodylic  acid,  either  as  an  acid  or  as  a  base,  is  exceedingly  slight. 

Cacodylic  acid  is  a  typical  amphoteric  electrolyte.  One  of  Hantzsch’s 
criteria  for  pseudo-acids,  namely,  the  absence  of  hydrolysis  in  the  case 
of  alkali  salts  of  feebly-conducting  acids,  applies  not  only  to  pseudo¬ 
acids,  but  also  to  many  amphoteric  electrolytes.  A.  McK. 

Chemical  Role  of  Catalysts.  I.  Nicolai  D.  Zelinsky  (J.  Russ. 
Phys.  Chem.  Soc.,  1903,  35,  399 — 404). — The  monochlorides  of  the 
naphthene  hydrocarbons  do  not  react  with  magnesium  and  ether  either 
alone  or  in  presence  of  carbon  dioxide,  but  if  there  be  present  also  traces 
of  iodine,  of  a  magnesium  organic  compound  such  as  magnesium  methyl 
iodide,  of  free  hydriodic  acid,  or  of  an  aluminium  haloid  salt,  the 
reactions  proceed  readily  and  often  violently.  Further,  magnesium 
and  iodine  do  not  act  either  alone  or  when  in  benzene  or  carbon  disul¬ 
phide  solution,  but  only  when  ether  is  present.  The  reaction  then 
proceeds  violently  with  a  deposition  of  colourless  prisms  melting  at 
about  50° ;  according  to  the  author,  this  compouud  is  an  intermediate 
product  and  a  derivative  of  diethyloxonium  hydroxide  having  the 
constitution  Mg(OEt2I)2. 

When  hydrogen  iodide  is  passed  over  magnesium  and  ether,  no 
reaction  takes  place  at  first,  but  crystals  having  the  same  composition 
as  the  foregoing  compound  are  formed  later. 

Bromine,  magnesium,  and  ether  yield  a  liquid  compound, 
MgBr2,3Et20,  which,  when  kept  over  sulphuric  acid,  gives  a  solid, 
crystalline  compound  having  the  composition  MgBr  s,EtaO. 

The  energetic  action  of  magnesium  and  iodine  on  alcohols  is  due  to 
the  formation  of  a  compound,  OMe*MgI. 

The  influence  of  the  intermediate  diethyloxonium  derivative  in 
bringing  about  the  action  between  naphthene  chloride,  magnesium,  and 
ether  is  due  to  the  small  amount  of  heat  developed  in  its  formation. 

T.  H.  P. 

Monomethyl  Tin  Compounds.  II.  Paul  Pfeiffer  and  R. 
Lehnardt  (Per.,  1903,  36,  3027 — 3030.  Compare  this  vol.,  i,  470,  and 
Pope  and  Peachey,  this  vol.,  i,  741). — Methylstannic  chloride, 
SnMeClg,  prepared  by  the  action  of  hydrogen  chloride  on  methylstan- 
nonic  acid,  separates  from  light  petroleum  in  large,  colourless,  trans¬ 
parent  prisms,  melts  at  43°,  fumes  in  the  air,  and  soon  liquefies ;  it  is 
suggested  that  the  compound,  melting  at  105 — 107°,  described  by 
Pope  and  Peachey  is  perhaps  dimethylstannic  chloride,  SnMe2Cl2,  as 
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its  boiling  point  and  melting  point  are  abnormally  high  for  the  mono¬ 
methyl  compound. 

Basic  methylstannic  sulphate,  0H*SnMeS04,*H20,  prepared  by  dis¬ 
solving  methylstannonic  acid  in  50  per  cent,  sulphuric  acid,  separates 
as  a  heavy,  crystalline,  white  powder,  dissolves  slowly  in  water,  and 
is  left  as  a  glassy  mass  on  evaporating  the  solution  •  it  is  insoluble  in 
alcohol,  but  cannot  be  precipitated  by  adding  alcohol  to  its  aqueous 
solution. 

Methylstannic  sulphide,  (SnMe)2S3,  prepared  by  the  action  of  hy¬ 
drogen  sulphide  on  the  iodide,  is  a  white  precipitate,  soluble  in 
ammonium  sulphide  but  insoluble  in  water  and  organic  solvents. 

Dimethylstannone,  SnMe20,  prepared  by  acting  on  an  alkaline  solu¬ 
tion  of  stannous  chloride  with  methyl  iodide  and  passing  carbon 
dioxide  into  the  solution  until  the  odour  of  SnMe3*OH  can  be 
detected,  is  obtained  in  flaky  crystals,  and  can  be  purified  by  con¬ 
verting  into  the  bromide,  SnMe2Br2,  and  decomposing  the  latter  by 
warming  with  ammonia  water.  T.  M.  L. 

Cyclic  Compounds.  Heptanaphthylene,  its  Chlorohydrin, 
Oxide,  and  Chloroketone.  Structure  of  the  Heptanaphthyl- 
enes.  Wladimir  B.  Markownikoff  and  George  Stadnikoff  ( J . 
Russ.  Rhys.  Chem.  Soc.,  1903,  35,  389 — 399). — With  the  exception  of 
a-(or  1  : 2-)naphthylene  [l-methyl-A1,2-c?/c?ohexene]  (see  Markownikoff 
and  Tcherdintzeff,  Abstr.,  1900,  i,  578),  all  the  heptanaphthalenes  at 
present  known  consist  of  mixtures  of  isomeric  compounds,  The 
authors  have  now  prepared  1  -methyl* A3,4-cycfobexene  in  a  pure  state  by 
heating  the  xanthogenic  ester  of  \-methylcyc\o-%hexanol,  CS2Me,0,C7H13, 
which  is  obtained  by  the  action  of  carbon  disulphide  and  methyl  iodide 
on  the  sodium  derivative  of  l-methylcyc7o-2-hexanol  in  xylene  solu¬ 
tion  and  is  a  viscous,  faintly  yellow,  unpleasant  smelling  liquid 
boiling  and  decomposing  at  149 — 151°  under  18  mm.  pressure  ;  it 
has  a  sp.  gr.  1*0825  at  20°/20°  and  T084  at  15°/15°  and  [a]D  29°5'. 

1- Methyl -i\-3A-cjc\ohexene,  CHMe^Q^2.  boils  at  101*9° 

under  753  mm.  pressure,  has  [a]D  +110°  at  20°,  a  sp.  gr.  0*8207  at 
0°/0°,  0*8003  at  20°/20°,  0*8047  at  15°/I5°,  and  0*7986  at  20°/0° ;  it 
has  an  odour  resembling  that  of  the  acetylene  hydrocai’bons  and 
readily  absorbs  oxygen,  its  properties  being  similar  to  those  of  its 
homologues  and  isomerides.  Oxidation  by  means  of  nitric  acid  yields 
/3-methyladipic  acid. 

The  corresponding  chlorohydrin,  C7Hl7Cl*OH,  is  a  colourless,  viscous 
liquid  with  an  odour  recalling  that  of  iodoform ;  it  boils  at 
116*5 — 117°  under  40  mm.  pressure  and  with  slight  decomposition  at 
205 — 206°  under  758  mm.  pressure;  it  has  a  sp.  gr.  1T224  at  0°/0°, 
1*1026  at  20°/20°,  and  1*1002  at  2070o,  and  [a]D  +  1°11'42"  at  20°; 
100  parts  of  water  dissolve  1  part  of  the  hydrocarbon  at  the 
ordinary  temperature.  The  chlorohydrin  is  also  obtained  by  the 
addition  of  hydrochloric  acid  to  the  oxide  (see  later),  and,  as 
thus  prepared,  is  optically  inactive.  By  heating  the  chlorohydrin 
with  concentrated  aqueous  potassium  hydroxide,  it  is  converted 
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into  the  corresponding  oxide ,  C7H120 ;  this  is  a  fairly  mobile  liquid 
which  boils  at  146°  under  735  mm.  pressure  and  has  an  ethereal  odour  ; 
it  has  [a]D  +  24°51'  at  20°  and  a  sp.  gr.  0'9550  at  0°/0°,  0*94102  at 
20°/20°,  and  0‘9396  at  20°/0°  ;  it  dissolves  slightly  in  water. 

The  corresponding  chloro-ketone,  C7Hi;iOC1,  obtained  by  oxidising 
the  chlorohydrin  by  means  of  chromic  acid,  is  a  liquid  which  has  a 
sharp  smell  and  boils  at  114°  under  a  pressure  of  40  mm.  ;  it  has 
feeble  ketonic  properties,  for  it  forms  no  semicarbazide  and  its  sodium 
bisulphite  compound  is  unstable. 

The  authors  conclude  that  the  higher  the  boiling  point  of  a 
heptanaphthylene  the  lower  the  optical  activity,  and  that  the  1-methyl- 
A2,3-c^cfohexene,  at  present  not  isolated,  should  have  a  boiling  point 
104°  and  a  specific  rotation  between  0°  and  110°  T.  H.  P. 

Hydrocarbons  of  the  cycZoHexadiene  Series.  Arthur  W, 
Crossley  and  Henry  E.  Le  Sueur  ( Ber .,  1903,  36,  2692 — 2695). — 
A  reply  to  certain  criticisms  of  Harries  and  Antoni  (this  vol.,  i,  613). 
That  the  substance  described  as  1  :  l-dimethyl-A2‘4-cyc?ohexadiene 
(Trans.,  1902,  81,  821)  is  really  such  is  shown  by  its  yielding  on 
reduction  a  tetrahydro-derivative  which  readily  absorbs  2  atoms  of 
bromine  and  is  oxidised  by  permanganate  to  /3/3-dimethyladipic  acid  ; 
the  1  :  l-dimethylc?/dbhexadiene,  on  the  other  hand,  gives  as-dimethyl- 
succinic  acid  under  similar  conditions.  It  is  suggested  that  Harries 
and  Antoni’s  1  :  l-dimethyl-A2,5-cyc/ohexadiene  is  more  probably  1  :  2* 
dimethyl- A2  ^-cyc/ohexadiene.  W.  A.  D. 

Compounds  of  Aluminium  Chloride  which  act  as  Ferments 
in  Synthetical  Reactions.  Gabriel  Gustavson  (J.  pr.  Ghem ., 
1903,  [ii],  68,  209 — 234.  Compare  Abstr  ,  1883,  577). — When  ethyl 
chloride  reacts  on  benzene  in  presence  of  aluminium  chloride,  two 
layers  are  formed,  the  upper  of  which  consists  of  the  excess  of 
benzene,  the  lower  of  the  reaction  product,  from  which  benzene, 
ethylbenzene,  and  a  small  amount  of  diethylbenzene  are  obtained  by 
distillation  or  by  washing  with  light  petroleum.  The  residue  is  an 
additive  compound  of  aluminium  chloride  and  s-triethylbenzene, 
Al2Cl6,C6H3Et3,  an  oily,  yellow  liquid,  distilling  almost  unchanged 
at  132 — 138°  under  9  mm.  pressure;  it  is  insoluble  in  light  petroleum, 
and,  on  addition  of  water,  is  decomposed  with  liberation  of  s-triethyl- 
benzene  and  a  very  small  amount  of  as-triethyl benzene.  The  alu¬ 
minium  chloride-triethylbenzene  forms  additive  compounds  with  benzene 
and  its  homologues  such  as  Al2Cl6,C6H3Et3,6C6H6 ; 

Al2Cl6,C6H3Et3,5C7H8  ; 

Al2Cl6,C6H3Et8,3C6H3Me3.  These  compounds  are  decomposed  into 
aluminium  chloride-triethylbenzene  and  the  hydrocarbon  added  when 
distilled  or  washed  with  light  petroleum.  The  hydrocarbon  added  does 
not  replace  the  triethylbenzene,  but  hydrogen  atoms  of  the  triethyl¬ 
benzene  are  replaced  very  slowly  by  alkyl  groups  when  the  aluminium 
chloride-triethylbenzene  is  in  combination  with  a  homologue  of 
benzene. 

Ethyl  chloride  and  bromide  react  on  the  hydrocarbon  in  combina- 
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tion  with  aluminium  chloride-triethylbenzece,  the  more  easily  the 
fewer  the  substituting  groups  already  present ;  this  influence  of  the 
aluminium  cbloride-triethylbenzene  extends  from  the  hydrocarbon  in 
combination  to  that  present  in  excess.  With  an  excess  of  aluminium 
chloride,  the  action  of  ethyl  chloride  on  benzene  results  almost  entirely 
in  the  formation  of  the  compound  Al2Cl6,CfiH3Et3.  The  ethyl  chloride 
may  be  replaced  by  ethylene  in  the  reaction.  Alkylation  with  an 
excess  of  ethyl  chloride  results  finally  in  the  formation  of 
AI2Cl6,C6Et6,  which  has  the  ferment-like  properties  of  the  triethyl¬ 
benzene  compound.  The  compounds  Al2Cl6,C6H5Et  and  Al2Cl6,C6H4Et2 
cannot  be  formed  from  the  triethylbenzene  compound  or  by  addition  of 
ethyl-  or  diethyl-benzene  to  aluminium  chloride.  The  action  of  ethyl¬ 
benzene  on  aluminium  chloride  in  presence  of  hydrogen  chloride  takes 
place  with  development  of  heat  and  results  in  the  formation  of  the 
compound  Al2C]6,CgH3Et3,  benzene,  and  ethylbenzene. 

The  action  of  isopropyl  bromide  on  benzene  and  aluminium  bromide 
at  —  8°  leads  to  the  formation  of  a  crystalline  compound 
Al2Br6,C6H3Pr30,  which  forms  additive  compounds  with  benzene 
hydrocarbons.  Ethylene  dibromide,  benzene,  and  aluminium  bromide 
form  a  red,  crystalline  compound,  Al2Br6,C6(C2H4)3,  which  combines 
with  hydrocarbons  and  is  decomposed  on  addition  of  water  with 
formation  of  a  solid  oxygenated  product. 

When  the  compound  Al2Br6,6C6H5Me  is  washed  with  light 
petroleum,  the  residue  is  a  green  liquid,  probably  Al2Br6,C6H5Me. 
On  distillation,  Al2Cl6,6C6H5Me  leaves  a  green  liquid  residue  which 
is  decomposed  by  water  with  the  liberation  of  toluene. 

The  compound  Al2Cl6,CbH4Me2  is  obtained  as  a  liquid  by  washing 
with  light  petroleum  the  lower  layer,  which  is  formed  with  develop¬ 
ment  of  heat  by  the  action  of  hydrogen  chloride  on  a  mixture  of 
aluminium  chloride  and  ?n-xylene.  When  this  compound  is  distilled 
at  95 — 100°  under  14  mm.  pressure,  the  greater  part  decomposes 
and  remains  as  a  residue  which,  when  treated  with  water,  yields 
benzene,  toluene,  and  hydrocarbons  distilling  between  140°  and 
160°.  The  compound  Al2Cl6,C6H4Me2  has  the  additive  and  fermentative 
properties  of  Al2Cl6,C6H3Et3,  The  additive  compounds  with  hydro¬ 
carbons  are  liquids  and  are  insoluble  in  excess  of  the  hydrocarbon. 

g.  y. 

Synthesis  of  Hydrocarbons  by  the  Aid  of  Organo-magnesium 
Compounds.  Joseph  Houben  (Ber.,  1903,  36,  3083 — 3086.  Com¬ 
pare  Werner  and  Zilkins,  this  vol.,  i,  615). — Small  amounts  of 
hydrocarbons  are  formed  in  the  preparation  of  alkylmagnesium 
haloids,  probably  according  to  the  equation  2RBr  +  Mg  =*  MgBr2  +  R2, 
as  they  are  not  formed  when  an  alkyl  bromide  is  brought  into  contact 
with  an  ethereal  solution  of  the  alkylmagnesium  bromide.  If,  how¬ 
ever,  the  ether  is  removed  and  the  alkylmagnesium  haloid  is  heated 
with  an  alkyl  iodide,  reaction  occurs  and  a  hydrocarbon  is  produced  : 
R*MgBr  +B'Br  —  MgBr2  +  R*R/.  Methyl  sulphate  reacts  much  more 
readily  than  methyl  iodide.  Ethylbenzene  has  been  synthesised  by  the 
action  of  methyl  sulphate  on  an  ethereal  solution  of  benzylmagnesium 
chloride  ;  the  yield  is  some  21  per  cent,  and  dibenzyl  is  obtained  as  a 
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by-product.  A  30  per  cent,  yield  of  toluene  has  been  obtained  from 
methyl  sulphate  and  phenyl  magnesium  bromide,  and  a  68  per  cent, 
yield  of  ^-xylene  from  methyl  sulphate  and  jo-bromophenylmagnesium 
bromide.  J.  J.  8. 


Allylbenzene  and  its  Homologues.  Franz  Kunckell  ( Ber ., 
1903,  36,  3033 — 3034.  Compare  this  vol.,  i,  331). — The  low  boiling 
point  assigned  by  the  author  to  allylbenzene  (167 — 170°  instead  of 
174 — 175°)  cannot  be  due  to  the  presence  of  15  per  cent,  of  propyl- 
benzene,  as  Klages  has  suggested  (this  vol.,  i,  688),  since  these  liquids 
are  easily  separated  by  distillation,  and  the  allylbenzene  gives  a  normal 
yield  of  the  dibromide.  T.  M.  L. 

Introduction  of  a  Definite  Number  of  Halogen  Atoms  into 
Volatile  Organic  Compounds.  Leo  Marckwald  (D.R.-P.  142939). 
— In  the  preparation  of  halogen  derivatives  of  organic  compounds,  a 
certain  proportion  of  more  highly  halogenised  derivatives  is  usually 
formed,  even  in  presence  of  a  considerable  excess  of  the  original  com¬ 
pound.  This  may  be  avoided  by  the  addition  of  fresh  material  from 
time  to  time  during  the  halogenisation,  the  product  being 
simultaneously  removed  from  the  further  action  of  the  halogen.  A 
form  of  apparatus  is  described,  suitable  for  the  chlorination  of  toluene, 
acetic  acid,  &c.,  at  their  boiling  points.  For  instance,  toluene  is  dis¬ 
tilled,  its  vapours  passing  into  the  chlorinating  vessel,  which  is  fitted 
with  a  reflux  condenser.  The  chlorinated  product  siphons  back  into 
the  distilling  vessel,  from  which  the  toluene  volatilises,  to  be  employed 
again.  By  placing  a  condenser  between  the  distilling  and  halogenising 
vessels,  the  apparatus  may  be  made  suitable  for  chlorination  at 
the  ordinary  temperature,  as  in  the  preparation  of  chlorobenzene. 

C.  H.  D. 


Pyrogenetic  Reactions  by  means  of  the  Electric  Current. 
Behaviour  of  Benzyl  Chloride,  Benzylidene  Chloride,  and  Benzo- 
trichloride.  Walther  Lob  ( Ber 1903,  36,  3059 — 3062.  Compare 
Abstr.,  1901,  ii,  371  ;  1902,  i,  3;  1903,  i,  20,29). — When  the  vapours 
of  benzyl  chloride,  benzylidene  chloride,  and  benzotrichloride  are  decom¬ 
posed  by  a  wire  heated  to  redness  in  an  electric  current,  the  behaviour  is 
similar  to  that  previously  described  in  the  case  of  chloroform,  that  is, 
the  initial  change  is  the  dissociation  into  chlorine  (or  hydrogen  chloride) 
and  a  compound  of  bivalent  carbon,  which  compound  immediately 
polymerises. 

Benzyl  chloride  readily  forms  stilbene,  thus  : 

2CH2PhCl  — >  2HC1  +  2PhCH  j  2CHPh  PhCHICHPh. 

Benzylidene  chloride  yields  a  mixture  of  a-  and  /3-tolane  dichlorides, 


thus:  2CHPhCL  — >  2CPhCl  +  2HC1 ;  2PhCCl  ~> 


PhCCl 
1 1 


and 


PhCCl 

CICPh* 


PhCCl 

With  benzotrichloride,  the  chlorine  formed  in  the  initial  action  is  not 
evolved,  but  acts  on  the  tolane  dichlorides  to  form  tri-  and  tetra-chlorides, 


thus  :  2PhCCl3 


— >  2PhCCl  +  2C12  •  2PhCCl  -->■ 


PhCCl  PhCCl 
ii  .  ii, 
PhCCl  +  CICPh’ 
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PhCCl  PhCCl  PhCCI  PhCCl, 

PhCCl  CICPh  2  PhCCl2  PhCCl2 

The  tolane  trichloride  formed  in  this  reaction  is  represented  as  con¬ 
taining  a  tervalent  carbon  atom  (compare  this  vol.,  i,  811).  The  isola¬ 
tion  of  phenylmethylene  or  of  chlorophenylmethylene  was  not 
effected.  The  possibility  of  isolating  those  substances  was  indicated, 
however,  by  the  fact  that,  when  the  cis-  and  fo*ems-tolane  dichlorides  were 
distilled  under  atmospheric  pressure,  they  undergo  transformation 
into  one  another,  but  are  not  decomposed ;  in  this  transformation, 
chlorophenylmethylene  is  probably  formed  as  a  dissociation  product. 
Vapour  density  determinations  of  the  two  tolane  dichlorides  at  the 
temperature  of  boiling  sulphur,  mercury,  and  phosphorous  penta- 
sulphide  respectively  under  atmospheric  pressure  did  actually  indicate 
that  such  a  dissociation  occurs.  A.  McK. 


Oxidation  by  means  of  Ozone.  Carl  D.  Harries  ( Ber .,  1903, 
36,  2996 — 2997.  Compare  this  vol.,  i,  605). — Phenyl  iodide  is  oxi¬ 
dised  by  ozonised  oxygen  to  iodosobenzene ;  the  formation  of  the 
hypothetical  intermediate  product,  iodobenzene,  could  not  be  detected. 

Aromatic  aldehydes,  when  acted  on  for  some  time  by  ozonised 
oxygen,  are  converted  into  the  corresponding  acids,  thus  benzoic  acid 
is  formed  from  benzaldehyde.  Aliphatic  aldehydes,  however,  are  not 
attacked  under  these  conditions.  E.  F.  A. 


Behaviour  of  w-Iodomethyltrimethylene  towards  Alkali 
Hydroxides.  Nicolaus  1.  Demjanoff  ( J .  Ituss.  Phys.  Chem.  Soc ., 
1903,  35,  375 — 381). — The  author  has  attempted  to  remove  hydrogen 


iodide  from  w-iodomethyltrimethylene, 


ch2 

ch2 


^>CH*CH2I,  by  the  action 


of  potassium  hydroxide  and  so  form  the  compound  i  2^>CICH2  ;  he 

finds,  however,  that  the  trimethylene  ring  breaks  down  during  the 
reaction  yielding  erythrene,  which  was  separated  as  the  di bromide, 
C4HgBr2,  prepared  by  Griner  (Abstr.,  1893,  i,  450)  and  by  Thiele 
(Abstr.,  1900,  i,  2)  or,  by  using  excess  of  bromine,  as  tetrabromo- 
erythrene.  T.  H.  P. 


??i-Xylylallylsulphone.  Julius  Troger  and  W.  Hille  (J.pr.  Chem., 
1903,  [ii],  68,  309 — 312.  Compare  Abstr.,  1902,  i,  776). — If  m-xylyl- 
allylsulphone  (previously  obtained  sometimes  as  a  crystalline  mass,  some¬ 
times  as  an  oil),  is  dissolved  in  aqueous  alcohol  and  the  solution  allowed 
to  evaporate  slowly,  it  crystallises  in  yellowish-white,  broad  needles 
and  melts  at  52°.  In  carbon  tetrachloride  solution,  it  combines  with 
chlorine  at  the  ordinary  temperature  to  form  the  dichloride, 
C6H3Me2*S02,CgH5Cl2,  as  a  viscid,  yellowish-brown  oil.  When  heated 
with  hydrogen  bromide  at  100°,  it  forms  m-xylylbromo]?ropylsulphone) 
C6H3Me2’S02’C3HcBr,  as  a  brownish-yellow  oil,  insoluble  in  water. 
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The  preparation  of  di-m-xylylethylenedisulphone  by  the  action  of 
ethylene  bromide  on  sodium  wz-xylenesulphinate,  obtained  by  reduc¬ 
tion  of  wz-xylenesulphonic  chloride,  has  been  repeated  and  the  product 
found  to  melt  at  163°  (compare  Abstr.,  1902,  i,  775).  The  ?n-xylene- 
sulphonic  acid,  from  which  the  product  melting  at  146°  was  obtained, 
was  probably  impure.  G-.  Y. 

Benzenesulphonic  Peroxide.  Rudolph  F.  Weinland  and  H. 
Lewkowitz  (Ber.,  1903,  36,  2702 — 2703). — Whilst  organic  derivatives 
of  percarbonic  acid  are  known  (compare  Baeyer  and  Villiger,  Abstr., 
1901,  i,  62),  the  corresponding  compounds  of  peisulphuric  acid  have 
not  hitherto  been  prepared. 

Benzenesulphonic  peroxide,  prepared  by  shaking  benzenesulphonic 
chloride  with  an  aqueous  solution  of  sodium  peroxide  at  0°,  separates 
from  ether  in  colourless,  flat  prisms,  which  are  very  unstable,  being 
readily  deliquescent  and  becoming  yellow  at  temperatures  over  20°. 
It  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  and  readily 
so  in  ether  or  in  chloroform ;  at  53 — 54°,  it  decomposes  with  a  slight 
explosion.  It  liberates  iodine  from  a  solution  of  potassium  iodide. 

A.  McK. 

p-Toluenesulphinic  Acid.  II.  Ernst  von  Meyer  (,T.  pr.  Chem., 
1903,  [ii],  68,  263—293,  Compare  Abstr.,  1901,  i,  264).— [With 
A.  Heiduschka.] — Aminophenyl  ^-tolyl  sulphide  acquires  a  bluish- 
green  colour  on  exposure  to  air  and  light,  it  boils  at  365°,  and  is 
volatile  with  steam.  The  hydrochloride  melts  at  188'5°;  the  platini- 
clloride ,  (C13H13NS)2,H2PtCl6,  crystallises  in  small,  yellow  leaflets  ; 
the  sulphate  melts  and  undergoes  slight  decomposition  at  215°;  the 
nitrate  forms  a  white,  crystalline  mass,  acquires  a  brown  colour  on 
exposure  to  air,  and  melts  at  170°;  the  oxalate,  C13H13NS,C2H204, 
crystallises  in  leaflets  and  melts  and  forms  di-jo-thiotolyloxanilide  at 
169°.  The  benzoyl  derivative,  C^Hy'S’CgH^'NHBz,  formed  by  Denin- 
ger’s  method  (Abstr.,  1895,  i,  461),  crystallises  in  small,  white  needles 
and  melts  at  192°.  The  acetyl  derivative  crystallises  in  white  leaflets 
and  melts  at  108°.  With  ethyl  oxalate,  aminophenyl  p-tolyl  sulphide 
forms  ethyl  p- thiotolylphenyloxamate ,  C7H7*S'C16H4*NH,C0*C02Et, 

which  crystallises  in  yellow  leaflets,  melts  at  121°,  is  soluble  in  the 
usual  organic  solvents,  and,  with  alcoholic  ammonia,  yields  p -thiotolyl- 
phenyloxamide,  which  crystallises  in  white  needles  and  melts  at  222°. 

Di-p-thiotolyloxanilide,  (C7H7*S’C6H4'NH)2C202,  formed  by  fusing 
together  ethyl  jt?-thiotolylphenyloxamate  and  aminophenyl  p- tolyl 
sulphide,  is  obtained  as  a  glistening,  crystalline  powder,  which  melts 
at  242°.  The  action  of  ethyl  chlorocarbonate  on  aminophenyl  p-tolyl 
sulphide  leads  to  the  formation  of  ethyl  Tp-thiotolylphenylcarbamate, 
which  crystallises  in  colourless  plates,  melts  at  94°,  and  is  soluble  in 
alcohol,  ether,  or  light  petroleum. 

p -Thiotolylphenylcarbamide  crystallises  in  colourless  needles,  melts 
at  168°,  and  is  soluble  in  alcohol,  ether,  or  glacial  acetic  acid,  p -Thio- 
tolyldiphenylcarbamide,  CyHy’S’CgH^NH'CO’NHPh,  formed  by  the 
action  of  phenylcarbimide  on  aminophenyl  y>-tolyl  sulphide,  crystallises 
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from  alcohol  in  matted  needles  and  melts  at  190°  ;  when  crystallised 
from  pyridine,  it  melts  at  187°.  Di-p-thiotolylphenylthiocarbamide 
crystallises  in  glistening  leaflets  and  melts,  when  freshly  prepared,  at 
155° ;  six  months  after  preparation,  the  substance  melted  at  174°. 

With  the  exception  of  trichloroethylideneamino phenyl  p- tolyl  sulphide, 
CClg^CHiN’CgH^S^CfHK,  which  melts  at  107 — 109°  and  is  formed  in 
small  amount  by  the  action  of  chloral  hydrate,  no  products  could  be 
obtained  by  the  action  of  fatty  aldehydes  on  aminophenyl  p-tolyl  sulph¬ 
ide  ;  the  following  compounds  are  obtained  by  the  action  of  aromatic 
aldehydes.  Eenzylideneaminophenyl  p -tolyl  sulphide , 
0HPh:N-06H4-S-C7H7, 

crystallises  in  glistening,  white  leaflets,  melts  at  99°,  and  is  easily 
soluble  in  alcohol  or  ether.  The  o -hydroxybenzylidene  derivative  crys¬ 
tallises  in  orange-yellow  leaflets  and  melts  at  114°;  the  p -hydroxy¬ 
benzylidene  derivative  crystallises  in  flat,  yellow  needles  and  melts  at 
185-5°;  the  p -methoxybenzylidene  derivative  forms  long,  yellow  needles 
and  melts  at  119°;  the  m-nitrobenzylidene  compound  crystallises  in 
glistening,  yellow  leaflets  and  melts  at  115°;  the  p  nitrobenzylidene 
derivative  forms  glistening,  scarlet  leaflets  and  melts  at  109° ;  the 
Tp-chlorobenzylidene  compound  forms  glistening,  yellow  leaflets  and 
melts  at  138°.  Piperonylideneaminophenyl  p -tolyl  sulphide  crystallises 
in  small,  yellow  needles  and  melts  at  95° ;  cinnamylideneaminophenyl 
p -tolyl  sulphide  forms  yellow  needles  and  melts  at  118°.  These 
aldehyde  derivatives  are  hydrolysed  by  boiling  water  or  by  acids. 

Diazotised  aminophenyl  p-tolyl  sulphide  and  resorcinol  form  a  dye , 
C7H7*S*06H4*N2'C6H3(0I1)2,  which  is  obtained  as  a  dark  brown,  sandy 
powder,  and,  in  an  alkaline- bath,  dyes  silk  a  deep  orange ;  the  colour 
is  fast  to  neither  light  nor  acids.  With  R-salt,  diazotised  amino¬ 
phenyl  />-tolyl  sulphide  forms  a  reddisli-brown  dye, 

C7H7-S-C6H4-N2‘C10H4(OH)(SO3H)2, 
which  dyes  silk  a  light,  wool  a  dark,  cherry-red  ;  the  colour  is  neither 
light  nor  alkali  fast. 

Benzenediazoarninophenyl  p-tolyl  sulphide  forms  a  yellow,  crystalline 
powder,  melts  at  85°,  is  soluble  in  alcohol  or  ether,  explodes  if  quickly 
heated,  and  evolves  nitrogen  when  boiled  with  hydrochloric  acid. 
ip-Nitrobenzenediazoaminophenyl  p-tolyl  sulphide  crystallises  in  brownish- 
yellow  leaflets  and  melts  at  166°. 

Oxidation  of  acetaminophenyl  j»-tolyl  sulphide  with  fuming  nitric 
acid  leads  to  the  formation  of  p -tolylacetylanilinosulphoxide, 
C7H7-SO-C6H4-NHAc, 

which  crystallises  in  small,  yellow  leaflets  and  melts  at  182’5°.  p -Tolyl- 
8ulphonoacetanilide,  C7H7,SO2,C0H4*NHAc,  formed  by  oxidation  of 
the  sulphide  with  potassium  permanganate,  crystallises  in  small, 
colourless  needles  and  melts  at  195°, 

Aminophenyl  p-tolyl  sulphide  combines  slowly  with  methyl  iodide 
to  form  aminophenyl-'p-tolylmethylsulphine  iodide,  which  crystallises  in 
glistening,  brownish-yellow  leaflets,  melts  at  80°,  and  forms  a  blue 
precipitate  with  silver  nitrate  in  alcoholic  solution. 

[With  Ernst  Meyer.] — -p -Tolyl  o-amino-m-tolyl  sulphide,  formed  by 
heating  o-toluidine  ^-toluenesulphinate,  crystallises  in  clusters  of 
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brown,  fiat  needles  and  prisms,  melts  at  48 — 49°,  gives  the  isonitrile 
reaction  with  alcoholic  potassium  hydroxide  and  chloroform,  and  yields 
an  odour  resembling  quinone  when  oxidised  with  potassium  dichromate 
and  sulphuric  acid  or  with  ferric  chloride.  The  hydrochloride  is  a 
white,  crystalline  powder  and  melts  at  212°;  the  platinichloride  is  a 
brownish-yellow  powder  ;  the  sulphate,  (C14H15NS)2,H2S04,  crystallises 
in  glistening,  rose-coloured  leaflets  and  melts  at  191°;  the  oxalate 
forms  rose-coloured  needles,  melts  at  128°,  and,  when  heated  above  its 
melting  point,  forms  dithiotolyl-o-tolyloxamide ;  the  picrate  crystal¬ 
lises  in  glistening,  golden-yellow  needles  and  melts  at  210°.  The  acetyl 
derivative,  C14H13S-NHAc,  crystallises  in  colourless,  transparent 
prisms  or  plates,  melts  at  135 — 136°,  and  is  easily  soluble  in  hot 
acetone,  alcohol,  or  glacial  acetic  acid ;  the  benzoyl  derivative  crystal¬ 
lises  in  colourless  prisms  and  melts  at  133°. 

Ethyl  Tp-thiotolyl-o-tolyloxamate,  formed  by  the  action  of  ethyl  oxalate 
on  the  base,  crystallises  in  colourless,  transparent,  six-sided  plates 
and  melts  at  113 — 114°.  p-Thiotolyl-o-tolylphenyloxamide, 
C14H13S-NH-CO-CO-NHPh, 

formed  by  the  action  of  aniline  on  the  ethyl  oxamate,  crystallises  in 
glistening,  white,  flat  needles  and  melts  at  238°.  Di-\>-thiotolyl-o- 
tolyloxamide ,  C^H^S'NH'CO'CO’NH'C^HjgS,  obtained  by  heating 
the  base  with  its  ethyl  oxamate,  crystallises  in  glistening,  white 
leaflets  and  melts  at  198 — 199°.  Ethyl  p- thiotolyl-o-tolylcarbamate 
crystallises  in  long,  colourless  prisms  and  melts  at  81°.  p- Thiotolyl-o - 
tolylcarbamide  crystallises  in  glistening,  white,  flat  needles  and  melts 
at  175°.  y-Thiotolyl-o-tolylphenylcarbamide  forms  white  needles  and 
melts  at  187°.  Di-^-thiotolyl-o-tolylthiocarbamide  crystallises  in  slender, 
white  needles  and  melts  at  151°.  p- Thiotolyl-o-tolylphe?iylthiocarb - 
amide  crystallises  in  transparent  prisms  or  white  needles  and  melts 
at  143°. 

jo-Tolyl  o-amino-wz-tolyl  sulphide  itself  does  not  react  with  aromatic 
aldehydes,  but  its  hydrochloride,  in  boiling  alcohol  or  glacial  acetic 
acid  solution,  forms  the  hydrochlorides  of  the  aldehyde  condensation 
products.  The  benzylidene  hydrochloride,  CHPhIN‘C14H13S,HCl, 
crystallises  in  prisms  and  melts  at  204°  ;  the  salicylidene  hydrochloride, 
0H,06H4'CHIN,Cj4H13S,HC1,  forms  golden-yellow  needles  and  melts 
at  203°;  the  cinnamylidene  hydrochloride  crystallises  in  scarlet  leaflets 
and  melts  at  171°;  the  vanillylidene  hydrochloride  crytallises  in  white 
to  violet  needles  and  melts  at  200°  ;  the  piper onylidene  hydrochloride 
crystallises  in  slender,  yellow  needles  and  melts  at  210°. 

m -Toluidine  ip-toluenesulphinale  crystallises  in  rose-coloured  needles 
and  melts  at  119°.  When  heated  gradually  to  240°,  it  yields 
m-toluidine  ^-toluenesulphonate ,  which  crystallises  in  white  needles  or 
short,  thick  prisms  and  melts  at  1 61°,  and  p -tolyl  m-amino-o-tolyl  sidphide, 
obtained  as  the  hydrochloride ,  which  crystallises  in  red  needles,  or  the 
sulphate ,  which  forms  red  leaflets  and  melts  at  196°. 

The  action  of  ethyl  oxalate  on  the  base  leads  to  the  formation  of 
di-p-thiotolyl-vn-tolyloxamide,  which  crystallises  in  glistening,  white 
leaflets  and  melts  at  207°,  and  ethyl  p-thiotolyl-m-tolyloxamate,  which 
crystallises  in  prisms  or  needles  and  melts  at  113°. 

p- Thiotolyl-m-tolylphenylcarbamide  crystallises  in  white  to  rose- 
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coloured  needles  and  melts  at  227°.  p- Thiotolyl-m-tolylphenylthiocarb - 
amide  crystallises  from  alcohol,  acetone,  or  benzene  and  melts  at  147°. 

G.  Y. 

Tervalent  Carbon.  Walther  Lob  (Her.,  1903,  36,  3063 — 3067. 
Compare  Abstr.,  1902,  i,  3,  and  this  vol.,  i,  806). — Blank’s  ditolane 
hexachloride  (Abstr.,  1889,  261)  is  considered  by  the  author  to  be 
identical  with  tolane  trichloride,  and  the  latter  is  supposed  to  be  a 
compound  containing  tervalent  carbon  on  the  following  grounds. 

The  so-called  ditolane  hexachloride  is  prepared  by  warming  an 
alcoholic  solution  of  tolane  tetrachloride  with  zinc  dust,  a  mode  of 
formation  which  may  be  compared  to  G-omberg’s  preparation  of  tiiphenyl- 
methyl.  By  further  action  of  zinc  dust,  tolane  dichloride  is  formed. 
The  action  is  represented  by  the  equations:  CPhCl2*CPhCl0  +  zn  = 
znCl  +  CPhCl-CPhCI2,CPhCl-CPhCl2  +  zn  =  znCl  +  CPhCKCPhCl. 

The  formation  of  Blank’s  hexachloride  by  warming  the  dichloride 
with  the  tetrachloride  is  best  accounted  for  by  the  author’s  idea  of  the 
dissociation  of  the  two  latter  substances,  the  dissociated  products  then 
uniting  to  form  the  trichloride. 

The  formation  of  Blank’s  compound  by  treatment  of  the  dichlorides 
with  chlorine,  and  the  difficulty  with  which  the  former  is  converted 
into  the  tetrachloride,  is  also  discussed.  The  fact  that,  by  the  dis¬ 
tillation  of  Blank’s  compound,  hydrogen  chloride  and  the  dichlorides 
are  formed,  and  not  the  stable  tetrachloride,  is  adduced  by  the  author 
as  an  additional  argument.  Further,  the  melting  point  of  Blank’s 
substance  is  150°,  whilst  the  tetrachloride  melts  at  163°  and  the 
dichlorides  at  63°  and  143°  respectively.  Finally,  Blank  has  himself 
shown  by  molecular  weight  determinations  that  his  hexachloride,  in 
benzene  solution,  has  half  the  calculated  molecular  weight. 

A.  McK. 

Dibenzylideneacetone  and  Triphenylmethane.  Adolf  Baeyer 
and  Victor  Villiger  {Ber.,  1903,  36,  2774 — 2796.  Compare  Abstr., 
1902,  i,  380,  769). — Tri-p-nitrotriphenylmethane  maybe  nitrated  with 
fuming  nitric  acid  and  sulphuric  acid,  forming  2  :  4  :  2' :  4' :  2"  :  4 "-hexa- 
nitrotriphenylmethane,  which  crystallises  from  acetone  in  almost  colour¬ 
less,  six-sided  tablets,  melting  and  decomposing  at  260°,  and  dissolving 
in  nitric  acid,  the  solution,  when  allowed  to  evaporate  over  soda-lime, 
depositing  large,  six-sided,  amber  tablets  of  a  compound, 

c19h10o12n6,hno3. 

After  a  time,  the  crystals  become  turbid,  and  the  nitric  acid  thus 
appears  to  play  the  part  of  water  of  crystallisation.  The  solubility  of 
nitro-compounds  in  nitric  acid  is  probably  to  be  explained  in  other 
cases  by  the  formation  of  similar  compounds.  Alcoholic  ammonium 
sulphide  reduces  the  hexanitro-compound  to  tri-p-aminotri-o-nitro- 
triphenylmethane ,  precipitated  by  water  from  acetic  acid  as  orange 
crystals,  becoming  dark  at  300°  without  melting,  and  dissolving  in 
acetone  or  pyridine.  The  solution  in  mineral  acids  is  colourless.  The 
constitution  follows  from  analogy  with  the  reduction  of  2  : 4-dinitro- 
toluene.  Tin  and  hydrochloric  acid  reduce  it  to  a  colourless  base, 
probably  hexa-aminotriphenylmethane. 
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A  number  of  o-aminoleuco-bases  have  been  described,  but  are  in 
many  cases  wrongly  named  in  the  works  of  reference,  and  are  now 
corrected.  Tetramethyldi-p-aminobenzhydrol  condenses  with  y>-tolu- 
idine,  forming  2-amino-5-methyl-leucomalachite-green,  crystallising  from 
alcohol-benzene  in  colourless  leaflets  melting  at  187'5°.  The  urethane 
crystallises  from  alcohol  in  quadratic  prisms  melting  at  158 — 159°. 
Manganese  dioxide  oxidises  it  at  a  low  temperatui'e  to  the  urethane  of 
2-amino-b-methylmalachite-green,  colourless,  rhombic  tablets  melting  and 
decomposing  at  170 — 172°,  dissolving  in  acids  to  colourless  solutions 
becoming  green  only  on  warming.  Hydrolysis  is  best  effected  by 
means  of  barium  hydroxide  and  pyridine,  the  2-amino-5-methyl- 
malachile- green  is  precipitated  by  methyl  alcohol  as  colourless,  hexa¬ 
gonal  tablets,  decomposing  at  about  200°.  The  acetic  acid  solution 
becomes  blue  on  warming,  mineral  acids  form  a  green,  fluorescent 
compound,  probably  of  the  acridine  series.  The  compound  prepared 
by  Fischer  and  Schmidt  (Abstr.,  1884,  1315)  by  oxidation  of  o-acetyl- 
aminoleucomalachite-green  is  shown  to  be  anhydro-o-acetylamino- 
malachite-green,  C25H27OH3. 

The  urethane  of  o-aminoleucomalachite-green  crystallises  from  methyl 
alcohol  in  thick  tablets  melting  at  131 — 132°,  passing  on  fusion  into 
a  modification  crystallising  in  needles  and  melting  at  149°.  Lead 
peroxide  oxidises  both  forms  to  o-aminomalachite-green  urethane  ethyl 
ether ,  separating  from  alcohol  in  colourless  needles  melting  at 
161 — 162°,  and  converted  into  the  urethane  anhydride ,  melting  at 
172 — 174°,  by  dissolving  in  acetic  acid  and  precipitating  with  sodium 
carbonate.  Barium  hydroxide  and  pyridine  hydrolyse  it  to  o-amino¬ 
malachite-green,  crystallising  from  alcohol  in  colourless  leaflets  which 
melt  and  decompose  at  160°. 

[With  Richard  IIallensleben.] — Phenyldi-p-anisylcarbinol  (di-p- 
methoxy  triphenyl  carimoZ),  prepared  by  the  oxidation  of  p h eny  1  d i-p-a  ni sy  1- 
methane  (Abstr.,  1902,  i,  768)  with  moist  lead  peroxide,  crystallises 
from  ether-light  petroleum  in  short 'prisms  melting  at  76 — 77°.  Its 
solution  in  glacial  acetic  acid  is  orange-coloured,  becoming  dark  red 
on  addition  of  mineral  acids. 

Dry  hydrogen  chloride  converts  it  into  phenyldi-^-anisylchloromethane 
(di-p-methoxytriphenylchloromethane),  C21H1902C1,  crystallising  from 
ether  in  colourless  needles  melting  at  114—  115°  and  forming  crystal¬ 
line  double  salts  with  metallic  chlorides.  Potassium  acetate  and 
glacial  acetic  acid  regenerate  the  carbinol.  Phenylhydrazine  reacts  with 
the  carbinol  to  form  phenyldi-p-anisylmethaneazobenzene,  C27H2402ISr2, 
separating  from  ether-alcohol  in  golden  crystals  melting  at  112°. 
Sodium  hydrogen  sulphite  converts  the  carbinol  into  sodium  phenyl- 
di-g-anisylmethanesulphonate,  C21H1905SN a,  H20.  Triphenylmethylphenyl- 
sulphone,  C25H20O2S,  from  triphenylmethylchloromethane  and  sodium 
benzenesulphinate,  forms  silvery  leaflets  which  melt  at  175 — 176°. 
Phenyldi-Tp-anisyhnethylphenylsulphone  forms  colourless  prisms  melting 
at  160 — 161°.  The  sulphones  crystallise  readily,  and  are  suitable  for 
the  characterisation  of  difficultly  crystallisable  carbinols.  Diphenyl- 
£>-anisylchloromethane  (p-methoxytriphenylchloromethane)  crystallises 
from  ether  in  colourless  prisms  melting  at  124°.  The  corresponding 
carbinol  is  reduced  by  zinc  dust  and  acetic  acid  to  diphenyl-p-anisyl- 
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methane,  melting  at  64—65°  (compare  Bistrzycki  and  Herbst,  this 
vol.,  i,  639).  Diphenyl-'p-anisylmethcmeazobenzene  crystallises  from  ether- 
alcohol  in  bright  yellow  needles  melting  and  decomposing  at  115°. 
Sodium  diphenyl-p-anisylmethanesulphonate  dissolves  readily  in  alcohol 
or  hot  water.  Diphenyl-^-anisylmethylphenylsulphone ,  groups  of  needles, 
melts  at  165 — 166°. 

[With  Richard  Hallensleben.] — Boiling  dilute  sulphuric  acid  con¬ 
verts  phenyldi-p-anisylcarbinol  into  benzaurin.  In  similar  manner, 
diphenyl-p-anisylcarbinol  is  converted  intop-hydroxytriphenylcarbinol, 
which  is  converted  by  heat  into  diphenylquinomethane,  CPh2‘C!C6H4IO. 
Both  the  carbinol  and  the  quinone  react  with  sodium  hydrogen 
sulphite  to  form  sodium  ip-hydroxytriphenylmethanesulphonate, 
C19H1504SNa,3JH20.  Magnesium  methyl  iodide  reacts  with  the 
quinone  forming  p -hydroxytriphenylethane,  CPh2Me*C6H4*OH,  needles 
melting  at  119 — 120°  and  dissolving  in  sodium  hydroxide. 

p-Aminobenzophenone  reacts  with  phenyl  magnesium  bromide 
dissolved  in  ether  to  form  anhydro-Tp-aminotriphenylcarbinol ,  C19H15lSr, 
probably  an  internal  imide  or  a  quinoneimide.  Molecular  weight 
determinations  yielded  no  decisive  result.  Similar  experiments  have 
been  undertaken  with  rosaniline.  C.  H.  D. 

Reduction  of  Nitro- compounds  to  Amines.  Johannes  Kunz 
(D.R.-P.  144809). — Sodium  disulphide,  Xa2S2,  prepared  by  dissolving 
sulphur  in  a  boiling  solution  of  sodium  sulphide,  readily  reduces  nitro¬ 
benzene  and  its  homologues  to  the  corresponding  amines,  XN02  + 
H^  +  Na^^XNH^  +  NagSgOg.  The  reaction  is  complete  on  boiling, 
and  after  mechanical  separation  of  the  amine  the  sodium  thiosulphate 
is  recovered  by  evaporation  and  crystallisation.  Mono-  or  poly¬ 
sulphides  are  not  applicable.  C.  H.  D. 

Some  By-products  from  the  Manufacture  of  Aniline. 
Felix  B.  Ahrens  and  Waldemar  Blumel  ( Ber .,  1903,  36, 
2713 — 2716). — The  oil  examined,  which  was  a  by-product  from  the 
so-called  dry  distillation  of  aniline,  was  fractionated,  when  the  greater 
portion  distilled  between  125°  and  160°.  The  higher  fractions,  those 
boiling  from  170°  onwards,  could  be  nitrated  almost  completely, 
whilst  the  nitration  of  the  lower  fractions  indicated  the  presence  of 
aliphatic  compounds.  Chlorobenzene  and  iodo benzene  were  isolated 
from  the  aromatic  fractions ;  the  mixture  of  aliphatic  and  aromatic 
derivatives  was  separated  by  sulphonation  of  the  latter,  after  which 
methyl  a-methylbutyl  ketone  was  isolated  ;  this  boiled  at  146 — 147°  and 
had  an  odour  of  peppermint.  The  mother  liquor,  left  after  removal 
of  the  sodium  bisulphite  compound  of  methyl  a-methylbutyl  ketone, 
yielded  a  ketone  having  the  formula  C0H12O  (b.  p.  145 — 147°)  and 
giving  a  niiroso-derivative.  When  oxidised  by  potassium  perman¬ 
ganate,  it  formed  mainly  propionic  acid,  but  traces  of  butyric  and 
acetic  acids  were  also  detected.  A.  McK. 

Influence  of  Catalysts  on  the  Formation  of  Anilides  and 

Amides.  Nicolai  A.  Menschutkin  (J.  Russ.  Rhys.  Chem.  Soc.,  1903, 
35,  343 — 358). — In  order  to  extend  the  analogy  existing  between  the 
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formation  of  esters  from  acids  and  alcohols  and  the  formation  of 
anilides  and  amides  from  amines  and  acids,  the  author  has  studied  the 
action  of  catalysing  agents  on  the  speed  of  the  latter  reaction. 

In  the  case  of  the  anilides,  4  mols.  of  the  amine  and  1  mol.  of 
acetic  acid  were  taken,  the  excess  of  amine  being  employed  to  diminish 
the  auto-catalysing  influence  of  the  acetic  acid  ;  the  mixture  was  heated 
at  a  temperature  of  182°.  The  amines  experimented  on  were  aniline 
and  o-  and  w-toluidines,  and,  as  catalysing  agents,  the  hydrogen  haloids 
were  employed  in  the  form  of  salts  of  the  various  amines.  The 
accelerating  actions  of  equal  quantities  of  these  acids  are  in  the  order 
hydrochloric,  hydrobromic,  and  hydriodic  acids,  but  if  the  increase  of 
cpeed  of  the  reaction  is  referred  to  equal  numbers  of  ions,  then  the 
above  order  is  reversed,  so  that  hydriodic  acid  exerts  the  greatest 
influence.  It  is  found  that  the  ions  of  the  haloid  salts  of  tetra-alkyl- 
ammonium  bases  have  no  accelerating  influence  on  the  formation  of 
anilides. 

The  speed  of  formation  of  amides  is  unaffected  by  the  presence  of 
the  halogen  hydracids  ;  this  result  might  have  been  expected  since  at 
the  temperature  at  which  the  reaction  takes  place  the  ammonium 
haloids  are  not  decomposed  into  ammonia  and  free  acid,  and  it  is  to  the 
latter  that  the  catalysing  action  is  due. 

Catalysts  change  only  the  absolute  speeds  of  reactions  and  not  their 
relative  speeds,  which  are  determined  by  the  structures  of  the  hydro¬ 
carbon  chains  of  the  organic  compounds.  T.  H.  P. 

Cyclic  isoNitriles  and  their  Derivatives.  V.  Alexander  P. 
Saisaneeff  and  E.  Kakowsky  (./.  Russ.  Phys.  Chem.  Soc.,  1903,  35, 
461 — 466.  Compare  Abstr.,  1901,  i,  695,  and  1902,  i,  604). — Dithio- 
oxanil  (Joe.  cit .)  is  best  prepared  by  the  following  method  :  a  solution 
of  62  grams  of  potassium  hydroxide  in  340  c.c.  of  absolute  alcohol  is 
added  gradually  to  a  mixture  of  23  6  c.c.  of  acetylene  tetrabromide 
and  40  c.c.  of  aniline,  which  is  meanwhile  kept  cool ;  when  all  action 
ceases,  56  grams  of  flowers  of  sulphur  are  added  gradually  to  the 
cooled  solution,  which  is  then  either  heated  to  boiling  on  the  water- 
bath  or  left  overnight  and  afterwards  diluted  with  1800  c.c.  of  water 
and  immediately  filtered.  The  dithio-oxanii  is  precipitated  from  the 
filtrate  by  means  of  carbon  dioxide  or  very  dilute  hydrochloric  acid, 
washed  with  methyl  alcohol  and  ether,  and  carefully  dried  in  a 
desiccator  at  the  ordinary  temperature.  As  thus  obtained,  dithio-oxanii 
is  a  yellow  powder  which  melts  at  128 — 129°  if  slowly,  or  at  140° 
if  quickly,  heated.  It  is  stable  in  the  dry  state  and  dissolves  to  a 
slight  extent  in  methyl  or  ethyl  alcohol,  ether,  or  benzene,  and  more 
readily  in  chloroform  or  carbon  bisulphide;  in  these  solutions, 
however,  resinous  products  very  readily  form.  It  reacts  readily  with 
ammonia  and  both  aliphatic  and  aromatic  amines,  yielding  products 
to  be  described  later. 

On  heating  with  copper,  electrolytically  deposited  and  reduced  in  a 
current  of  hydrogen,  dithio-oxanii  loses  sulphur,  the  resulting  isonitrile 

N 

then  undergoing  isomeric  change  into  the  nitrile,  OgHg’C^n  ,  which 
afterwards  solidifies,  forming  dicyanostilbene,  CN'CPhICPIrCN. 
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From  the  results  of  this  and  their  previous  work  ( loc .  cit.)  and  of 
that  of  other  observers,  the  authors  conclude  that,  under  certain 
conditions,  the  isonitriles  react  with  water  yielding  glycollic  acid  and 
an  amine:  C2NPh  +  3H20  =  0H*CH2*C02H  +  NH2Ph,  whilst,  under 
similar  conditions,  nitriles  give  a  substituted  glycollic  acid  and 
ammonia:  C2NPh  +  3H20  =  0H*CHPh*C02H  +  NH3,  mandelic  acid 
nitrile  being  in  some  cases  formed  as  an  intermediate  product. 
Experiments  made  with  a  view  to  removing  water  from  mandelic  acid 
nitrile  and  so  form  a  cyclic  nitrile  have  as  yet  met  with  no  success. 

T  H  P 

Phenylbutene.  Carl  D.  Harries  and  Alfred  S.  de  Osa  (Her., 
1903,  36,  2997 — 3002). — y-Amino-a-phenylbutane ,  formed  by  the 
reduction  of  benzylideneacetoxime  with  sodium,  is  sparingly  soluble  in 
water,  boils  at  101 — 102°  under  14  mm.  or  at  221 — 222°  under 
750  mm.  pressure,  has  a  sp.  gr.  0-9298  at  20°/20°,  and  nD  P5152. 
The  hydrochloride  melts  at  142 — 143°,  the  oxalate  at  110 — 112°,  and 
the  acid  phosphate  at  1 7  2°. 

y-Ureido-a-phenylbutane,  produced  by  interaction  with  potassium 
cyanate,  crystallises  from  water  in  white  prisms  melting  at  119 '5°. 
y-Benzoylamino-a-phenylbutane  crystallises  in  white  needles  and  melts 
at  108°.  Two  isomeric  phenylbutenes  are  formed  od  dry  distillation  of 
the  acid  phosphate  in  a  stream  of  carbon  dioxide.  The  mixture  distils 
between  69°  and  73°  under  12  mm.  pressure;  the  main  portion,  which 
passes  over  at  71°,  has  a  sp.  gr.  0-8954  at  19‘5°/19,5°,  0-8892  at 
24°/24°,  and  nD  1 '52085.  A  white,  crystalline  nitrosite,  O10H12OglSr2, 
decomposing  when  heating  at  110°,  can  be  obtained  in  small  quantities, 
and  is  presumably  derived  from  the  less  abundant  isomeride.  On 
oxidation  with  ozone,  benzaldehyde  and  hydrocinnamaldehyde  are 
formed. 

y-Amino-a-phenyl-Aa-butene  (2),  CHPhICH’CHMe’NHg,  is  produced 
when  benzalacetoxime  is  reduced  with  zinc  dust  and  acetic  acid.  It 
boils  at  119°  under  12  mm.  pressure;  the  oxalate  melts  at  120 — 122°, 
the  benzoyl  compound,  which  crystallises  from  alcohol  in  stellar 
aggregatesof  needles,  at  136 — 137°,  and  the  additive  bromine  compound 
at  169—170°.  E.  F.  A. 

Action  of  l-Ohloro-2 : 4-dinitrobenzene  on  Bases.  Fritz 
Reitzenstein  ( J pr.  Ghem.,  1903,  [  ii  ],  68,  251 — 262.  Compare 
Leymann,  Abstr.,  1882,  1057). — The  presence  of  zinc  chloride  is  not 
necessary  to  the  formation  of  substituted  diphenylamines  by  the  action 
of  chloro-2 : 4-dinitrobenzene  on  secondary  aromatic  amines,  the 
reaction  taking  place  when  these  substances  are  heated  together  on  a 
water-bath.  With  tertiary  amines  alone,  chloro-2  :  4-dinitrobenzene 
either  does  not  react  or  forms  additive  compounds  (compare  Romburgh, 
Abstr.,  1889,  146;  Petermann,  Diss.  Marburg ,  1896  ;  Yongerichten, 
Abstr.,  1900,  i,  51). 

The  additive  compound  of  y>-tetramethyldiaminodiphenylmethane 
and  chloro-2  : 4-dinitrobenzene,  C23H2504N4CI,  separates  from  aqueous 
alcohol  in  brown  crystals  and  melts  at  73 — 74°. 

2 : 4-Dinitrodiphenylamine,  obtained  by  warming  aniline  with 
chloro-2  : 4-dinitrobenzene,  is  found  to  melt  at  155 — 156°  (compare 


816 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Clemm,  J.  pr.  Chem.,  1870,  [  ii  ],  1,  145 ;  Willgerodt,  Abstr.,  1876,  405  ; 
Hepp,  Abstr.,  1879,  50). 

2  : 4-Dinitrophenyl-jP-toluidine  crystallises  in  red  needles,  melts  at 
131°,  and  is  easily  soluble  in  ether  forming  a  yellow  solution 
(Engelhardt  and  Latschinoff,  this  Journ.,  1871,  1053;  Willgerodt, 
loc.  cit.).  2  :  b-Dinitrophenylethyl-p-toluidine,  C6H3(N02)2*NEt,C7H7, 
separates  from  aqueous  alcohol  in  yellow  crystals  and  melts  at  120°. 

2  :  A-Dinitrophenyl-m-toluidine  crystallises  in  red  needles  and  melts  at 
159°. 

2  : 4-Dinitrophenyl-o-toluidine  forms  yellow  crystals  and  melts  at 
120°  (Leymann,  Biss.  Berlin,  1881).  2 :  A-Binilrophenylmethyl-o- 

toluidine  forms  orange-coloured  crystals  and  melts  at  155°.  2:4- 

Binitrophenylethyl-o-toluidine  separates  from  alcohol  in  canary-yellow 
crystals  and  melts  at  114°. 

Dinitrophenylpyridine  chloride  is  found  to  melt  at  201°,  and  its 
platinichloride  at  220°  (Gail,  Biss.  Marburg,  1899  ;  Spiegel,  Abstr., 
1900,  i,  51).  The  action  of  dinitrophenylpyridine  chloride  on  benzidine 
leads  to  the  formation  of  a  hydrochloride,  G2qH27N4Cl,  which  has  a 
moss-green  colour,  melts  at  179 — 180°,  and  dissolves  in  methyl  alcohol 
to  a  deep  red  solution. 

The  action  of  chlorodinitrobenzene  on  benzidine  and  pyridine  in 
alcoholic  solution  leads  to  the  formation  of  benzidine  hydrochloride 
and  2  : 4-dinitrophenylbenzidine. 

Formanilide  and  dinitrophenylpyridine  chloride  yields  a  rose-coloured 
substance,  C19H]702]Sr2Cl  (1),  which  melts  at  193°.  G.  Y. 

[2 : 4-Dinitro-4'-hydroxydiphenylamine-2'-sulphonic  Acid.] 
Kalle  &  Co.  (D.R.-P.  143494). — l-Chloro-2-dinitrobenzene  con¬ 
denses  with  4-aminophenol-3-sulphonic  acid  in  alkaline  solution, 
forming  2  :  i-dinitro-i' -hydroxydiphenylamine-2' -sulphonic  acid,  which 
crystallises  from  benzene  in  brown  leaflets.  When  fused  with 
sodium  sulphide  and  sulphur  at  120°,  a  black  dye  is  formed,  dissolving 
in  water  to  a  greenish-blue  solution,  and  precipitated  by  hydrochloric 
acid  as  a  brown  solid.  C.  H.  D. 

Relations  between  the  Colour,  Composition,  and  Constitu¬ 
tion  of  the  Alkali  Derivatives  of  the  Nitrophenols.  Joseph  0.  W. 
Frazer  (Amer.  Chem.  J .,  1903,  30,  309 — 323). — The  variation  in 
the  colour  of  the  sodium  and  potassium  derivatives  of  o-  and  jp-nitro- 
phenol  has  been  studied  by  Carnelly  and  Alexander  (Proc.,  1888,  4,  64). 

In  the  present  paper,  an  account  is  given  of  the  sodium,  potassium, 
rubidium,  and  cresium  derivatives  of  the  three  nitrophenols  and 
1:2:  3-nitrocresol.  Rubidium  o-nitrophenoxide  crystallises  from 
water  in  orange-yellow  plates  containing  JII20;  when  crystallised 
from  alcohol,  the  anhydrous  salt  is  obtained  in  red  needles.  Caesium 
o-nitrophenoxide  forms  scarlet  crystals  which  contain  no  water  of 
crystallisation.  Sodium  m-nitrophenoxide  crystallises  in  small, 
orange-red  needles  containing  1H20.  Rubidium  m-nitrophenoxide 
forms  small,  yellow  needles ;  the  compound, 

NO2-C0H4-OEb,NO2-C6H4-OH, 

crystallises  in  brownish-red,  radiating  needles.  Caesium  m-nitro 
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phenoxide  forms  the  compound ,  N02*C6H4,0Cs,N02*C6H4,0H,  which  is 
obtained  in  brilliant,  almost  blood-red  crystals.  Sodium  jo-nitro- 
phenoxide  crystallises  with  4H20,  but  after  exposure  to  the  air  for 
some  time  the  crystals  contain  only  2H20.  Potassium  y>-nitro- 
phenoxide  is  found  to  crystallise  with  1H20,  whereas,  according  to 
Post  and  Mehrtens  (Abstr.,  1876,  i,  579),  the  crystals  contain  2H20. 
Rubidium  p- nitrophenoxide  crystallises  in  yellow  needles  containing 
1H20;  the  ccesium  derivative  forms  yellow  plates  with  3H20.  Sodium 
1:2: 3 -nitrotolyloxide  forms  light  red  needles  containing  2H20 ; 
the  potassium  derivative  crystallises  in  light  red  scales  with  1^5 20  ;  the 
rubidium  derivative  forms  dark  cherry-red,  monoclinic  crystals  contain¬ 
ing  1H20 ;  the  ccesium  derivative  is  of  a  red  colour,  but  could  not  be 
obtained  in  a  pure  state. 

The  electric  conductivities  of  o-,  m-,  and  y>-nitrophenols  were 
determined  at  different  dilutions.  The  results  show  that  m-  and 
jo-nitrophenols  are  dissociated  to  about  the  same  extent,  whilst  both  are 
dissociated  somewhat  more  than  o-nitrophenol. 

The  absorption  spectra  of  some  of  the  metallic  derivatives  of  o-  and 
p-nitrophenols  were  examined.  It  was  observed  that  with  solutions 
of  jo-nitrophenoxide  the  light  is  not  absorbed  so  far  in  the  direction 
of  the  red  end  of  the  spectrum  as  is  the  case  with  solutions  of  o-nitro- 
phenoxides  of  corresponding  strength. 

With  regard  to  the  colour  of  the  three  classes  of  nitrophenoxides, 
the  o-nitrophenoxides  possess  a  colour  that  is  nearest  the  red  end  of 
the  chromatic  scale,  that  of  the  £>-nitrophenoxides  is  furthest  from  the 
red  end,  whilst  that  of  the  m-nitrophenoxides  occupies  an  inter¬ 
mediate  position.  In  each  series  of  nitrophenoxides,  the  colour 
becomes  lighter  as  the  atomic  weight  of  the  metal  increases,  but  this 
is  less  noticeable  in  the  para-  than  in  the  ortho-  and  meta-series.  The 
change  of  colour  due  to  water  of  crystallisation  is  greatest  in  the  case 
of  the  o-nitrophenoxides  and  least  in  the  para-compounds.  The  anhydr¬ 
ous  o-nitrophenoxides  are  red,  the  anhydrous  meta-compounds  are  of 
a  lighter  red  colour,  whilst  the  anhydrous  para-compounds  are  yellow, 
with  the  exception  of  the  sodium  derivative,  which  is  red. 

The  nitrotolyloxides  are  all  red,  but  not  so  dark  as  the  o-nitro¬ 
phenoxides  ;  their  variation  in  colour  among  one  another  is  less  than 
in  the  case  of  the  o-  and  ?«-nitrophenoxides.  The  change  of  colour 
due  to  water  of  crystallisation  is  less  than  in  the  ease  of  the  o-  and 
m-nitrophenoxides.  E.  G. 

Preparation  of  3-Chloro-4-aminophenol.  Chemische  Fabrik 
Griesheim-Elektron  (D.R.-P.  143449). — Fused  m-ehlorophenol  is 

added  to  nitric  acid,  the  temperature  being  maintained  below  15°.  The 
product  is  almost  exclusively  S-chloro-i-nitrophenol,  which  crystallises 
from  benzene  in  small  needles  and  melts  at  133°.  Iron  and  hydro¬ 
chloric  acid  reduce  it  to  3-chloro-i-aminophenol,  this  compound  separating 
in  white  needles  melting  at  160°.  0.  H.  D. 

[Substituted  Phenyl  Benzyl  Ethers.]  Farbwerke  vorm.- 
Meister,  Lucius,  &  Bruning  (D.R.-P.  142061  and  142899). — The 
following  compounds  are  described  : 

vol.  lxxxiv.  i.  3  m 
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M.  p. 

o -Nitrophenyl  o-cklorobenzyl  ether  .  89° 

2-Nitro-i-tolyl  o-chlorobenzyl  ether  . .  104 

1- Chloro-2-nitrophenyl  o-chlorobenzyl  ether  .  117 

o -Nitrophenyl  ^-chlorobenzyl  ether  .  75 — 78 

2- Nitro-i-tolyl  p-chlorobenzyl  ether  .  103 

o-Aminophenyl  o-chlorobenzyl  ether  hydrochloride  .  191 

2-AminoA-tolyl  o-chlorobenzyl  ether  hydrochloride .  208 

4- Chloro-2-aminophenyl  o-chlorobenzyl  ether  hydrochloride  ...  189 

o-Aminophenyl  p-chlorobenzyl  ether  hydrochloride  .  194 — 197 

2-Amino-i-tolyl  p-chlorobenzyl  ether  hydrochloride  .  195 — 200 


The  hydrochlorides  are  soluble  in  alcohol,  and  decompose  on  heating 
with  water,  the  bases  form  colourless  crystals,  insoluble  in  cold  water. 


M.  p. 

^-Chloro-2-nitrophenyl  benzyl  ether  .  86° 

4c-Chloro-2-ammophe?iyl  benzyl  ether  hydrochloride .  168 — 173 

4c-Bromo-2-nitrophenyl  benzyl  ether .  88 — 90 

4c-Bromo-2-aminophenyl  benzyl  ether  hydrochloride .  187 

4:-Bromo-2-nitro-5-tolyl  benzyl  ether .  oily 

A-Bromo-2-amino-h-tolyl  benzyl  ether  hydrochloride  .  245 — 250 

The  amino-compounds,  when  diazotised,  combine  with  /?-naphthol  to 
form  fast  red  dyes.  C.  H.  D. 

Action  of  Phosphorus  on  Carbon  Compounds.  I.  Hermann 


Wichelhaus  (Ber.,  1903,  36,  2942 — 2944). — Dinaphthyl  oxide  is  the 
chief  product  formed  when  /3-naphthol  is  heated  with  red  phosphorus 
in  an  atmosphere  of  carbon  dioxide  at  about  200°  under  atmospheric 
pressure.  Hydrogen  phosphide  and  phosphorous  acid  are  also  formed, 
probably  according  to  the  equation  2P  +  6C10HgO  =  H3P03  +  PHg  + 
3C20H14O.  Even  under  slightly  increased  pressures,  the  products  are 
practically  the  same,  but  if  the  reaction  is  conducted  in  sealed  tubes, 
so  that  the  hydrogen  phosphide  cannot  escape,  the  chief  product  is 
naphthalene.  It  is  suggested  that  the  method  may  be  of  use  in 
determining  the  constitution  of  compounds  containing  oxygen. 

a-Naphthol  and  phosphorus  yield  naphthalene  and  also  dinaphthylene 
oxide. 

Phenol  also  reacts  with  red  phosphorus,  yielding  hydrogen  phosphide 
and  condensation  products. 

In  sealed  tubes,  phosphorus  reacts  more  energetically  on  phenol,  and 
an  oil  boiling  at  193 — 194°  and  containing  this  element  is  formed. 

J.  J.  S. 

Condensation  in  presenoe  of  Metals  and  their  Chlorides. 

Marussia  Bakunin  ( Gazzetta ,  1903,  33,  i,  495 — 496). — In  order  to 
prevent  the  formation  of  resinous  products  due  to  the  high  tempera¬ 
tures  often  attained  in  condensation  reactions  brought  about  by  metals 
or  metallic  chlorides,  the  author  suggests  that  such  reactions  should 
be  carried  out  in  presence  of  neutral  solvents.  By  this  means,  the 
substances  employed  are  in  a  finer  state  of  division,  and,  further,  by 
suitable  choice  of  solvent,  the  best  temperature  for  any  particular 
condensation  may  be  obtained. 
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Working  in  this  way,  the  author  has  carried  out  condensations  of 
phenols  with  benzyl  chloride  in  presence  of  zinc,  and  has  obtained 
the  hitherto  unknown  benzyl  derivatives  of  a-  and  /3-naphthols  in  a 
pure  crystalline  form.  Instead  of  separating  the  products  by  dis¬ 
tillation,  it  is  better  to  employ  treatment  with  sodium  hydroxide,  in 
which  these  benzyl  derivatives  are  usually  soluble  and  the  other 
products  insoluble.  T.  H.  P. 

/J-Phenylethyl  Alcohol.  Victor  Grignard  (Bull.  Soc.  chirn.,  1903, 
[iii],  30,  953 — 954.  Compare  Abstr.,  1902,  i,  198). — When  tri- 
oxymethylene,  dissolved  in  ether,  is  treated  with  magnesium  benzyl 
chloride  and  the  mixture  heated  at  100°  for  two  days,  a  yield  of  35 
per  cent,  of  ft  phenylethyl  alcohol  is  obtained,  together  with  some 
dibenzyl.  The  alcohol  crystallises  in  long  needles,  melts  at  33°,  and 
has  a  sp.  gr.  P0389  at  15-2°/0°.  The  acetate  is  a  mobile  liquid  and 
boils  at  228 — 230°  under  753  mm.  pressure.  T.  A.  H. 

Degradation  of  Cholesterol.  Otto  Diels  and  Emil  Abder- 
halden  ( Ber .,  1903,  36,  3177 — 3182). — When  oxidised  with  sodium 
hypobromite,  cholesterol  yields,  among  other  products,  an  acid , 
C20Hr32°s,  which  crystallises  from  methyl  ethyl  ketone  in  measurable 
crystals  belonging  to  the  tetragonal-holohedric  system.  It  sinters  at 
282°,  melts  at  297°  (corr.),  and  is  sparingly  soluble  in  most  organic 
solvents  and  in  water,  but  easily  soluble  in  alkali  hydroxides.  The 
silver  salt,  Cq0H61O(.Ag3,  crystallises  in  needles  ;  hydrogen  sulphide 
reconverts  it  into  the  acid.  The  ethyl  ester,  C22H3603,  crystallises 
from  methyl  alcohol  in  brilliant,  hexagonal  plates,  sinters  at  143°, 
melts  at  149°,  and  yields  the  original  acid  on  hydrolysis  with  alkali 
hydroxides.  E.  F.  A. 

Behaviour  of  Benzhydrol  when  heated  alone  and  in  presence 
of  Spongy  Palladium.  Emil  Knoevenagel  and  W.  Heckel  (Ber., 
1903,  36,  2816 — 2822). — Benzhydrol,  when  heated  in  a  stream  of 
carbon  dioxide,  is  decomposed  into  hydrogen  and  benzophenone.  The 
amount  of  hydrogen  liberated  from  2  grams  in  2  hours  was  30  c.c.  at 
280—285°,  38  c.c.  at  285—290°,  45  c.c.  at  290—295°,  and  60  c.c.  at 
290°;  the  theoretical  quantity  being  242  c.c.  and  the  maximum  amount 
of  decomposition  about  25  per  cent.  The  decomposition  is  facilitated 
by  the  presence  of  palladium,  the  gas  liberated  in  2  hours  from  2 
grams  of  benzhydrol  with  0‘5  gram  of  palladium  being  25  c.c.  at 
200—210°,  31  c.c.  at  215—220°,  33  c.c.  at  230—235°,  42  c.c.  at 
255 — 260°,  62  c.c.  at  270 — 275°,  and  75  c.c.  at  285—290°.  Under 
these  conditions,  much  of  the  hydrogen  is  retained  by  the  palladium, 
especially  at  the  lower  temperatures;  in  presence  of  0T  gram  of 
palladium  at  295°,  the  gas  liberated  from  2  grams  of  benzhydrol  in  one 
hour  amounted  in  three  experiments  to  165,  182,  and  175  c.c. 
Experiments  at  constant  temperature  showed  that  the  change  pro¬ 
ceeded  as  a  unimolecular  reaction,  the  action  being  especially  regular 
when  the  benzhydrol  was  diluted  with  several  times  its  weight  of 
benzophenone.  T.  M.  L. 

3  7)1  2 
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Behaviour  of  Benzhydrol  when  heated  in  presenoe  of  Copper 
Powder.  Emil  Knoevenagel  and  W.  Heckel  (Ber.,  1903,  36, 
2823 — 2829), — In  presence  of  copper  powder,  the  decomposition  of 
benzhydrol  by  heat  yields  benzhydrol  ether,  tetraphenylethane,  and 
diphenylmethane,  the  decomposition  into  benzophenone  and  hydrogen 
being  much  less  than  when  heated  alone  or  with  palladium.  Thus  in 
presence  of  0'5  gram  of  copper  powder,  2  grams  of  benzhydrol  yielded 
in  2  hours  only  10  c.c.  of  hydrogen  at  210°  and  at  230°,  12  c.c.  at  250°, 
9  c.c.  at  270°,  and  6  c.c.  at  290°,  but  the  weight  of  benzhydrol  ether 
was  0’6  gram  at  210°,  decreasing  to  0T  gram  at  290°,  whilst  the  tetra¬ 
phenylethane  increased  from  a  trace  at  210°  to  0  6  gram  at  290°  ;  in 
presence  of  only  0'2  gram  of  copper,  there  was  a  very  much  greater 
formation  of  benzophenone  and  hydrogen  at  all  temperatures  above 
230°;  an  increase  in  the  weight  of  copper  powder  to  50  or  100  per 
cent,  did  not  materially  reduce  the  amount  of  benzophenone  and 
hydrogen  produced,  but  gave  an  improved  yield  of  benzhydrol  ether  at 
210°  and  a  steady  yield  of  30  per  cent,  of  tetraphenylethane  at  290°. 
A  70  per  cent,  yield  of  benzhydrol  ether  can  be  obtained  by  heating 
benzhydrol  in  the  absence  of  air  at  210 — 220°  with  half  its  weight  of 
copper  powder. 

The  tendency  of  palladium  to  cause  the  separation  of  hydrogen 
whilst  copper  causes  the  separation  of  water  is  a  good  example  of  the 
way  in  which  the  course  of  a  decomposition  may  be  varied  by  altering 
the  catalytic  agent.  T.  M.  L. 

Tribenzylcarbinol.  Franz  Sachs  and  Hermann  Loevy  (Ber., 
1903,  36,  3236). — The  substance  described  as  tribenzylcarbinol  (this 
vol.,  i,  592)  is  really  impure  dibenzyl  ;  the  real  tribenzylcarbinol,  pre¬ 
pared  from  magnesium  benzyl  bromide  and  ethyl  phenylacetate, 
crystallises  from  dilute  alcohol  and  melts  at  114°.  Tritolylcarbinol 
( loc .  cit.)  was  also  probably  impure.  W.  A.  D. 

jo-Hydroxy  triphenylcarbinol  and  its  Derivatives.  Karl  Auwers 
and  O.  Sciiroter  (Ber.,  1903,  36,  3236 — 3254). — The  substai.ee 
formerly  described  as  3  :  5-dibromo-4-hydroxytriphenylcarbinol 
(Bistrzycki  and  Herbst,  Abstr.,  1901,  i,  701)  is  really  the  anhydride, 
i-diphenylmethylene‘2  :  %-dibromoquinone,  CPh2lC6H2Br2IO ;  it  is  bt  st 
prepared  by  brominatiDg  p-hydroxytriphenylcarbinol  and  melts  at 
232°,  not  at  225°.  On  acetylation,  it  gives  3  : 5-dibromoA-acetoxy- 
triphenylcarbinol,  OH* CPh 2 •  C6H2Br2 •  O Ac,  melting  at  171 — 172°, 
which  was  considered  by  Bistrzycki  and  Herbst  to  be  dibromo-jo- 
acetoxytriphenylmetbyl  ether.  3 : 5-DibromoA-hydroxytriphenyl- 
carbinol,  OH*OPh2*C6H2Br2'OH,  prepared  by  the  addition  of  water 
to  the  diphenylmethylenequinone  dissolved  in  aqueous  acetone, 
crystallises  from  light  petroleum  containing  benzene  in  lustrous, 
colourless,  thick  prisms  or  plates,  melts  at  138°,  and  is  reconverted 
into  the  quinone  by  warm  acetic  acid. 

3  :  §-DibromoA-hydroxytriphenylmethyl  bromide, 
CPb2Br-C6H2BiyOH, 

obtained  by  the  addition  of  hydrogen  bromide  to  the  quinone,  is 
rather  unstable,  being  resolved  into  its  constituents  when  exposed  to 
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moist  air;  it  forms  flat,  lustrous  needles  and  melts  indefinitely 
between  130°  and  140°.  It  easily  regenerates  the  quinone  when 
water  is  added  to  its  solution  in  acetone,  and  instead  of  interacting 
with  sodium  acetate  or  organic  bases  as  a  pseudo-phenol,  'it  merely 
loses  hydrogen  bromide ;  with  acetic  anhydride  in  the  same  way,  it 
gives  a  mixture  of '  the  methylenequinone  and  3 : 5-dibromo-4- 
acetoxytnphenylcarbinol. 

Analyses  of  Bistrzycki  and  Herbst’s  y>hydroxy  triphenylcarbinol, 
recrystallised  from  dilute  acetic  acid  and  melting  at  about  140°, 
show  that  it  is  apparently  a  hydrate,  019H1602,^H20.  The 
anhydrous  substance  is  obtained  by  dissolving  the  hydrate  in  alkali, 
precipitating  with  carbon  dioxide,  and  crystallising  the  product  from 
benzene;  it  melts  at  about  165°.  Whilst  the  pure  anhydrous  sub¬ 
stance  is  stable  at  100°,  the  hydrate  or  the  anhydrous  form  contain¬ 
ing  traces  of  water  is  converted  into  a  bright  yellow  substance 
insoluble  in  alkalis ;  this  is  not  an  ether,  0(CPh2,C6H4*0H)2,  as 
supposed  by  Bistrzycki  and  Herbst,  because  determinations  of  its 
molecular  weight  in  various  solvents  gave  values  lying  between 
241  and  280,  and  the  formula  quoted  requires  a  molecular  weight  534  ; 
the  nature  of  the  substance  is  still  uncertain. 

Diphenylmethylenequinone  is  most  easily  prepared  by  heating 
£)-hydroxy  triphenylcarbinol  for  2  hours  at  200c  (compare  loc.  cit.). 

W.  A.  D. 


Action  of  Carbon  Dioxide  on  Magnesium  Phenyl  Bromide. 
Georg  Schroeter  ( Ber .,  1903,  36,  3005 — 3007). — By  the  action  of 
carbon  dioxide  on  magnesium  phenyl  bromide,  there  are  produced  not 
only  benzoic  acid,  but  benzophenone,  triphenylcarbinol,  diphenyl  (prob¬ 
ably  produced  directly  from  the  magnesium  and  bromobenzene),  and  a 
comj>ound  which  melted  at  165°,  but  did  not  again  solidify  and  had  been 
rendered  soluble  in  alcohol ;  this  is  perhaps  an  unstable  molecular  com¬ 
pound  of  benzophenone  and  triphenylcarbinol,  CPb3*OCPh2*OH. 

T.  M.  L. 


Action  of  Silver  Cyanate  on  Acyl  Chlorides.  II.  Benzoyl- 
carbimide.  Otto  0.  Billeter  {Ber.,  1903,  30,3218 — 3221.  Compare 
this  vol.,  i,  484). — Benzoylcarbimide,  C6H5*CO*NICO,  crystallises  from 
ether,  cooled  in  ice, in  very  large,  colourless  prisms  melting  at  25'5— >26°, 
and  decomposing  rapidly  in  moist  air.  When  fused,  it  is  a  colourless 
liquid  with  faint  disagreeable  odour,  miscible  in  all  proportions  with 
ether  or  benzene,  and  boiling  at  88°  under  10  mm.,  at  202 -5 — 204° 
under  724  mm.  pressure.  Water  decomposes  it  violently  into  benz- 
amide  and  dibenzoylcarbamide.  Alcohol  forms  benzoylurethane  and 
aniline  forms  benzoylphenylcarbamide.  Dry  ammonia  reacts  in 
ethereal  solution  forming  benzoylearbamide.  Benzenesulphonamide 
forms  benzoylbenzenesulphonylcarbamide,  C14H1204N3S,  crystallising 
from  glacial  acetic  acid  in  felted,  silky  needles  melting  at  208°.  Ethylene 
glycol  yields  hydroxyethyl  benzoyl  carbamate,  NHBz,C02*C2H4*0H, 
which  forms  colourless  crystals  melting  at  148°.  C.  H.  D. 
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Ethyl  o-Hydroxylaminobenzoate.  Eugen  Bamberger  and 
F.  Pyman  ( Ber .,  1903,36,  2700 — 2701.  Compare  Alway  and  Walker, 
this  vol.,  i,  696). — Ethyl  o-hydroxylaminobenzoate,  CC^EfCgH^NH'OH, 
prepared  by  reducing  ethyl  o-nitrobenzoate  with  zinc  dust  and  am¬ 
monium  chloride,  crystallises  in  white,  silky  needles,  softens  at  76°, 
and  melts  at  78  5°.  It  differs  from  other  arylhydroxylamines  in  being 
almost  insoluble  in  dilute  acids  and  in  not  reducing  Fehling’s  solution  ; 
it  dissolves  in  dilute  aqueous  sodium  hydroxide  and  seems  to  be 
decomposed,  as,  on  adding  acid,  a  substance  crystallising  in  needles  and 
melting  at  1 1 1°  is  obtained.  Oxidising  agents  readily  convert  the  ester 
into  ethyl  o-nitrosobenzoate.  W.  A.  D. 

Isomeric  Chlorides  of  o-Sulphobenzoic  Acid.  Ira  Bemsen 
(Amer.  Chem.  J.,  1903,  30,  247 — 309.  Compare  Abstr.,  1895,  i,  243, 
244,  and  1897,  i,  472,  473). — It  has  been  shown  by  List  and  Stein 
(Abstr.,  1898,  i,  584)  that  the  substance  described  by  the  author  as  the 
unsymmetrical  chloride  of  o-sulphobenzoic  acid,  melting  at  21 — 22°, 
is  a  mixture  of  the  chloride,  melting  at  79°,  with  another  which  melts 
at  40°.  The  chloride  of  low  melting  point  used  in  the  experiments 
described  in  the  present  paper  is  the  compound  melting  at  40°, 
prepared  by  List  and  Stein’s  method.  It  is  considered  probable  that 
the  chloride  of  higher  melting  point  has  the  constitution 

C0Ci-CeH4*S02Cl, 

whilst  the  other  has  the  constitution  C0H4<C^q^^>O,  and  these  com¬ 
pounds  are  termed  the  symmetrical  and  unsymmetrical  chlorides 
respectively. 

[With  It.  M.  Bird.] — The  action  of  ammonia  on  the  two  chlorides 
has  been  reinvestigated  and  the  previous  results  confirmed.  The 
symmetrical  chloride  yields  only  the  ammonium  salt  of  benzoic- 
sulphinide,  whilst  the  unsymmetrical  compound  furnishes  ammonium 
o-cyanobenzene.su!  phonate  together  with  a  varying  quantity  of  the 
ammonium  salt  of  benzoicsulphinide. 

When  the  unsymmetrical  chloride  is  treated  with  dilute  aqueous 
ammonia,  the  reaction  takes  place  very  slowly  and  only  a  trace  of  the 
sulphinide  is  produced.  With  a  stronger  solution  of  ammonia,  the 
amountof  sulphinide  produced  forms  4 — 20  per  cent,  of  the  total  product. 
If,  however,  the  chloride  is  dissolved  in  dry  ether  or  chloroform  and  dry 
ammonia  is  passed  into  the  solution,  ammonium  o-cyanobenzene- 
sulphonate  only  is  obtained.  The  action  of  ammonia  on  the  sym¬ 
metrical  chloride  is  much  slower  than  on  the  unsymmetiical  compound, 
and  yields  the  ammonium  salt  of  benzoicsulphinide  and  ammonium 
chloride. 

It  has  been  shown  previously  that  the  symmetrical  chloride  reacts 
with  alcohols  with  formation  of  acid  esters,  CC^Tt’CgH^SOgH,  whereas 
the  unsymmetrical  chloride  yields,  in  the  first  place,  ester  chlorides, 
C02R*C6H4*S02C1,  which,  in  turn,  give  the  acid  esters.  When, 
however,  an  ethereal  solution  of  the  symmetrical  chloride  is  treated 
with  sodium  ethoxide,  the  ester  chloride  is  apparently  produced. 
Sodium  ethyl  o-sulphobenzoate  crystallises  in  plates  or  hexagonal 
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prisms.  The  silver,  barium,  and  sodium  sulphonates  of  methyl  benzoate, 
and  the  disodium  salt  of  o-sulphobenzoic  acid,  COgNa^C^H^SOgNa,  are 
described. 

[With  Willis  B.  Holmes.] — The  earlier  investigations  on  the  action 
of  aniline  on  the  chlorides  of  o-sulphobenzoic  acid  have  shown  that  the 
symmetrical  chloride  yields  the  symmetrical  anilide  only.  List  and 
Stein  (loc .  cit.\  however,  have  stated  that  each  of  the  chlorides  furnishes 
a  mixture  of  the  two  anilides  and  the  anil. 

It  is  now  found  that  when  the  symmetrical  chloride  is  treated  with 
aniline  in  presence  of  water,  the  only  products  are  the  symmetrical 
anilide  and  the  anil,  whilst  the  unsymmetrical  chloride,  when  treated 
in  the  same  way,  yields  a  mixture  of  the  two  anilides  but  no  anil ; 
if,  however,  aniline  is  added  to  an  ethereal  solution  of  either  chloride, 
all  three  products  are  formed. 

[With  Friend  E.  Clark.] — The  symmetrical  chloride  of  o-sulpho¬ 
benzoic  acid  reacts  with  primary  amines  with  formation  of  esters 


CO 

of  benzoicsulphinide,  C6H4<^g  q~]>NR,  whilst  the  unsymmetrical 

chloride  yields  small  quantities  of  the  esters  of  benzoicsulphinide 

together  with  infusible  disubstituted  amides,  ^2^>0. 

The  symmetrical  chloride  reacts  with  secondary  amines  with  production 
of  compounds  of  the  general  formula  NR2*COC6H4*S02’NR2. 

Methylbenzoicsulphinide,  first  prepared  by  Remsen  and  Palmer 
(Abstr.,  18S7,  144),  crystallises  from  alcohol  in  slender  needles,  melts  at 
129°,  and  is  slightly  soluble  in  hot  water.  When  boiled  with  hydro¬ 
chloric  acid,  it  undergoes  hydrolysis  with  formation  of  the  methylamine 
salt  of  o-sulphobenzoic  acid,  C09H,CP(H4*S03H,NH2Me.  By  the  action 
of  alcoholic  potassium  hydroxide  on  methylbenzoicsulphinide,  potassium 
o-methylsulphaminebenzoate,  C02K,C6H4,S02*NMeK,  is  produced  ;  the 
corresponding  barium  salt  was  prepared  and  analy-ed. 

o -Toluenesulphonic  methylamide,  C6H4Me,S02*NHMe,  obtained  by 
the  action  of  methylamine  on  o-toluenesulpbonic  chloride,  crystallises 
from  acetone  in  thin,  striated  plates,  melts  at  73 — 75°,  and  is  soluble 
in  alcohol  or  chloroform.  On  oxidation  with  alkaline  permanganate, 
it  yields  potassium  o-methylsulphaminebenzoate  ;  when  this  salt  is 
treated  with  hydrochloric  acid  at  the  ordinary  temperature,  it  is  con¬ 
verted  into  methylbenzoicsulphinide,  but  if  the  temperature  is 
lowered  to  10°  before  the  addition  of  the  acid,  o -methylsulphamine- 
benzoic  acid  is  produced,  which  crystallises  in  small,  radiating  needles, 
softens  at  70°,  and  is  completely  melted  at  126°. 

By  the  action  of  aqueous  methylamine  on  the  symmetrical  chloride, 
methylbenzoicsulphinide  is  produced  together  with  a  small  quantity 
of  the  symmetrical  dimethylamide  of  o-sulphobenzoic  acid. 

When  dry  methylamine  is  passed  into  an  ethereal  solution  of  the 
unsymmetrical  chloride,  a  small  quantity  of  methylbenzoicsulphinide 
is  obtained  together  with  the  unsymmetrical  dimethylamide  of 


o-sulphobenzoic  acid,  C6H4<[^^q^^]>0,  which 
alcohol  in  plates  and  does  not  melt  below  330°, 


crystallises  from 
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When  an  ethereal  solution  of  the  symmetrical  chloride  is  treated 
with  dry  ethylamine,  ethylbenzoicsulphinide  is  produced.  This  com¬ 
pound  is  hydrolysed  by  alcoholic  alkali  hydroxide  with  the  formation  of 
potassium  o-ethylsulphaminebenzoate ,  C02K,C6H4,S02*NEtK ;  the 
corresponding  barium  salt  was  prepared.  The  ethylamine  salt, 
CO^’CgH^SOgHjNHgEt,  crystallises  in  needles. 

By  the  action  of  ethylamine  on  the  unsymmetrical  chloride,  ethyl¬ 
benzoicsulphinide  is  produced  together  with  the  infusible  unsymmetri¬ 
cal  diethylamide,  which  crystallises  in  rhombic 

prisms,  is  soluble  in  alcohol,  and  sparingly  so  in  benzene  or 
acetone. 

When  an  ethereal  solution  of  either  the  symmetrical  or  unsym¬ 
metrical  chloride  is  treated  with  dimethylamine,  the  symmetrical 
tetramethyldiamide,  NMe2*C0*CBH4*S02*NMe2,  is  obtained,  which  crys¬ 
tallises  in  rhombic  prisms  [a:  b  :c  =  0,232  :  1  :0T27]  ;  this  compound 
is  hydrolysed  by  concentrated  aqueous  alkali  hydroxide  with  forma¬ 
tion  of  o-sulphobenzoic  acid  and  dimethylamine,  but  is  unaffected  by 
alcoholic  alkali  hydroxides. 

[With  Robert  E.  Humphreys.] — It  has  been  stated  by  Remsen  and 
McKee  (Abstr.,  1897,  i,  244)  that  when  the  symmetrical  chloride  of 
o-sulphobenzoic  acid  is  treated  with  phenol,  the  diphenyl  ester, 
C02Ph'C6H4'S03Pb,  and  the  phenyl  ester  chloride,  C02Ph*C6H4'S02Cl, 
are  formed.  The  latter  compound  was  not  isolated,  but  was  identified 
by  its  conversion  into  phenyl  o-sulphaminebenzoate  by  the  action  of 
ammonia;  List  and  Stein  ( loc .  cit.),  however,  were  unable  to  find  any 
evidence  of  the  production  of  this  substance. 

The  work  of  Remsen  and  McKee  has  now  been  repeated  and  their 
results  confirmed.  It  is  found,  however,  that  the  sulphochloride, 
COgPh’Cgll^SOgCl,  does  not  react  with  ammonia  directly,  but  that 
when  a  mixture  of  the  symmetrical  chloride  and  phenol  is  treated 
with  ammonia,  phenyl  o-sulphaminebenzoate  is  produced.  When  the 
symmetrical  chloride  is  heated  with  phenol  at  40 — 45°,  diphenyl 
o-sulphobenzoate  and  the  o-sulphochloride  of  phenyl  benzoate  are 
obtained.  If  the  unsymmetrical  chloride  is  treated  with  phenol  and 
ammonia,  diphenyl  o-sulphobenzoate  and  ammonium  o-cyanobenzene- 
sulphonate  are  produced,  but  no  phenyl  o-sulphaminebenzoate  is  formed. 

The  action  of  o-  and  p-cresols  on  the  chlorides  of  o-sulphobenzoic 
acid  was  examined.  It  was  found  that  they  react  less  readily  than 
phenol  with  the  symmetrical  chloride,  and  do  not  react  at  all  with  the 
unsymmetrical  compound.  o-Tolyl  o-sulphaminebenzoate  melts  at 
152°.  The  p -tolyl  ester  was  also  prepared. 

Phenyl  o-carbaminesulphonate,  NH2,C0*C6H4'S03Ph,  crystallises  in 
plates  or  needles  and  melts  at  95°. 

Attempts  were  made  to  prepare  phenyl  o-sulphaminebenzoate 
directly  from  the  acid  itself,  but  without  success. 

Experiments  were  carried  out  with  the  object  of  determining  the 
relative  proportions  of  the  o-sulphochloride  of  phenyl  benzoate  and 
diphenyl  o-sulphobenzoate  formed  by  the  action  of  phenol  on  the 
chlorides  of  o  sulphobenzoic  acid ;  the  results  showed  that  the  best 
yield  of  the  o-sulphochloride  of  phenyl  benzoate  is  obtained  when  the 
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unsymmetrical  chloride  (1  mol.)  is  heated  with  phenol  (2  mols.)  at 
40 — 45°  for  12 — 16  hours.  The  o-sulphochloride  of  phenyl  benzoate 
forms  large,  colourless  crystals,  melts  at  103 — 104°,  and  is  readily 
soluble  in  alcohol  or  glacial  acetic  acid.  It  is  easily  hydrolysed  by 
hydrochloric  or  sulphuric  acid  with  formation  of  o-sulphobenzoic  acid. 
When  it  is  heated  with  a  solution  of  barium  hydroxide,  the  barium  salt 
and  diphenyl  ester  of  o-sulphobenzoic  acid  are  produced  ;  a  similar 
change  is  brought  about  by  the  action  of  potassium  hydroxide,  whilst 
by  that  of  ammonia  the  ammonium  salt  of  benzoicsulphinide  is 
obtained.  When  the  o-sulphochloride  of  phenyl  benzoate  is  treated 
with  aniline,  o-sulphobenzanil  (Remsen  and  Coates,  Abstr.,  1895,  473) 
is  produced. 

By  the  action  of  dilute  potassium  hydroxide  on  a  mixture  of  the 
symmetrical  chloride  and  phenol,  diphenyl  o-sulphobenzoate  only  is 
produced,  whilst  the  unsymmetrical  chloride,  under  these  conditions, 
yields  the  diphenyl  ester  together  with  the  o-sulphochloride  of  phenyl 
benzoate. 

When  the  unsymmetrical  chloride  is  heated  with  o-cresol,  the 
o-sulphochloride  of  o-tolyl  benzoate,  S02C1,C(;H4*C0.2*Ch.H7,  is  obtained, 
which  forms  rhombic  crystals  and  melts  at  112°.  No  definite  product 
could  be  isolated  when  the  symmetrical  chloride  was  treated  in  the 
same  way. 

When  treated  with  o-cresol  and  dilute  potassium  hydroxide,  the 
unsymmetrical  chloride  yields  the  o-sulphochloride  of  o-tolyl  benzoate, 
whilst  the  symmetrical  chloride  is  decomposed,  a  small  quantity  of  di- 
o-tolyl  o-sulphobenzoate  being  formed,  which  crystallises  in  needles  and 
melts  at  141°. 

When  the  unsymmetrical  chloride  is  heated  with  ^-cresol,  or 
treated  with  p-cresol  and  dilute  potassium  hydroxide,  the  o-sulpho¬ 
chloride  of  />-tolyl  benzoate  is  produced,  and,  in  either  case,  if  the 
temperature  is  high,  some  di-p-tolyl  o-sulphobenzoate  is  also  formed. 
The  symmetrical  chloride,  when  similarly  treated,  is  converted  into 
di-p-tolyl  o-sulphobenzoate.  E.  G. 

Comparative  Study  of  »i-Sulphaminebenzoic  Acids  made  by 
Different  Methods.  Joseph  C.  W.  Frazer  (Amer.  Chem.  J.,  1903, 
30,  323 — 330). — It  is  found  that  m-sulphaminebenzoic  acid,  whether 
prepared  from  m-sulphobenzoic  diamide,  from  the  m-sulphochloride  of 
benzoic  acid,  from  w-sulphaminebenzonitrile,  from  £>-bromo-?ft-toluene- 
sulphonic  acid,  or  from  p-amino-m  toluenesulphonic  acid,  is  one  and 
the  same  substance.  When  heated  rapidly,  it  melts  at  237 — 238° 
(corr.),  but  when  heated  slowly  it  undergoes  a  change  that  causes  it 
to  melt  as  low  as  215°.  E,  G. 

Action  of  Ethyl  Chlorocarbonate  on  Magnesium  Alkyl 
Haloids.  Joseph  Houben  ( Ber .,  1903,  36,  3087 — 3089). — Ethyl 
benzoate  may  be  synthesised  by  the  additiou  of  an  ethereal  solution 
of  magnesium  phenyl  bromide  to  an  ethereal  solution  of  ethyl  chloro¬ 
carbonate.  If  the  ethyl  chlorocarbonate  is  added  to  the  solution  of 
the  magnesium  compound,  the  chief  product  is  triphenylcarbinol 
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(34  per  cent.),  and  only  a  small  amount  (16*6  per  cent.)  of  ethyl 
benzoate  is  obtained. 

Ethyl  phenylacetate  and  tribenzylcarbinol  (Sachs  and  Loevy,  this 
vol.,  i,  592)  have  been  obtained  by  similar  methods  from  mag¬ 
nesium  benzyl  chloride  and  ethyl  chlorocarbonate.  Tribenzylcarbinol 
melts  at  108  —  1110,  whereas  Sachs  and  Loevy  give  the  melting  point 
as  55°.  Ethyl  bromoacetate  cannot  be  substituted  for  ethyl  chloro¬ 
carbonate.  J.  J.  S. 

Blue  Dyes  of  the  Diphenylnaphthylmethane  Series.  David 
Maron  (D.R.-P.  144536). — a-Naphthylaminobenzyl  cyanide, 
C10H7-NH*CHPh-CN 

(Sachs  and  Goldmann,  Abstr,,  1902,  i,  780),  condenses  with  tetra- 
methyldiaminobenzophenone  in  presence  of  phosphorus  oxychloride, 
forming  a  crystalline  blue  dye,  dissolving  in  alcohol  or  acetic  acid  to 
a  dark  blue  solution.  The  solution  in  concentrated  sulphuric  acid  is 
reddish-brown,  becoming  dark  green  on  dilution. 

Aldehyde  cyanohydrin  combines  with  a-naphthylamine  when  heated 
in  a  closed  vessel  on  the  water-bath  to  form  a -naphthyl  aminoethy  l 
cyanide ,  C10H7*NH*CHMe*CN,  crystallising  from  alcohol  in  prisms 
melting  at  104 — 105°.  It  forms  a  condensation  product  similar  to  the 
foregoing  dye.  C.  H.  D. 

Attempts  to  prepare  Tetrahydroxyindigotin.  E.  Hayduck 
( Ber .,  1902,  36,  2930 — 2936). — Dibenzoylprotocatechuic  aldehyde , 

C6H3(OBz)2,CHO,  obtained  by  the  Schotten-Baumann  method,  crystal¬ 
lises  from  alcohol  in  colourless  needles  melting  at  98°,  and  yields  a 
phenylhydrazone  crystallising  in  yellow  plates  and  melting  at  167°. 
When  nitrated,  it  yields  a  dinitro- derivative, 

C6H8(0-C0-C6H4-N02)2-C0H, 
crystallising  from  alcohol  in  indefinite,  colourless  nodules. 

o -Nitroprotocatechuic  aldehyde,  [CHO  :  NOa  :  (OH)2  =  1  :  2  :  4  :  5],  ob¬ 
tained  by  passing  nitrous  gases  into  a  solution  of  protocatechuic 
aldehyde  in  ether,  crystallises  from  a  mixture  of  ether  and  light 
petroleum  in  yellow  needles  melting  at  176°  It  yields  a  dimethyl 
ether  in  the  form  of  colourless  needles  melting  at  63°.  The  addition  of 
a  few  drops  of  potassium  hydroxide  solution  to  an  aqueous  acetone  solu¬ 
tion  of  the  dimethyl  ether  produced  bluish-violet  needles  of  tetramethoxy- 

indigotin,  C6H2(OMe)2<CQ^^C!C<CQQ^^>C6H2(OMe)2,  which  is  some¬ 
what  more  soluble  in  alcohol  or  acetone  than  ordinary  indigotin.  In  a 
vacuum,  it  sublimes  above  300°  in  the  form  of  dark  violet  needles  with 
an  intense  metallic  lustre.  It  dees  not  yield  dyes  with  the  common 
mordants.  So  far  it  has  not  been  found  possible  to  obtain  tetrahydroxy¬ 
indigotin  from  the  methoxy-derivative. 

Nitrovanillin,  OH*C6H2(OMe)(]Sr00),CHO,  obtained  by  the  action  of 
nitrous  fumes  on  an  ethereal  solution  of  vanillin,  crystallises  in 
yellow  needles  or  plates  melting  at  175 — 176°.  Its  potassium 
derivative  crystallises  from  water  in  orange-coloured  needles  containing 
water  of  crystallisation,  which  it  loses  at  130°.  When  the  nitro¬ 
compound  is  heated  at  140°  with  concentrated  hydrochloric  acid,  it 
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yields  a  nitroprotocatechuic  aldehyde ,  [CIIO  :  U0.2 :  (OH)2  =  1  :  3  :  4  : 5], 
in  the  form  of  yellow  needles  melting  at  106°.  Its  potassium  salt 
forms  a  purplish-black  precipitate. 

Bisdioxymethyleneindigotin  (Abstr.,  1890,  1140)  yields  with 

phosphorus  oxychloride  tetrachlorobisdioxymethyleneindigotin  in  the  form 
of  a  blackish-green  precipitate,  but  this,  so  far,  has  not  been  transformed 
into  tetrahydroxyindigotin. 

Caffeic  acid  has  been  obtained  by  warming  protocateehuic  aldehyde, 
acetic  acid,  and  malonic  acid  on  the  water-bath,  but  it  has  not  been 
found  possible  to  nitrate  it  by  the  method  described  above. 

Dibenzoylprotocateehuic  aldehyde  condenses  with  malonic  acid  in 
the  presence  of  acetic  acid  yielding  the  dibenzoyloxybenzylidene- 
malonic  acid ,  C6H  ,(0Bz)2-GH.‘C(C02H)„  which  melts  and  decom¬ 
poses  at  200 — 201°.  It  is  converted  by  loss  of  carbon  dioxide  into 
dibenzoylcaffeic  acid ,  which  crystallises  in  colourless  needles  melting  at 
204 — 206°.  The  ethyl  ester,  CfiH3(0Bz)2‘CHICH*C02Et,  crystallises 
in  long,  colourless  needles  melting  at  104 — 105°.  J.  J.  S. 

Benzoylation  of  Isatin,  Indigotin,  and  Anthranil.  Gustav 
Heller  ( Ber 1903,  36,  2762 — 2766). — From  a  study  of  benzoyl- 
anthranil,  the  author  has  been  led  to  assign  the  formula  I  to 
anthranil : 

I-  II.  C„H4<?_H>0. 

Bamberger  (this  vol.,  i,  432)  opposes  this  formula,  adopting  the 
formula  II,  and  rejects  the  evidence  derived  from  the  benzoyl  derivative 
on  the  ground  that  the  benzoylation  of  anthranil  only  takes  place  at 

qq 

a  high  temperature.  It  is  now  shown  that  isatin,  C0H4<C^g^>CO, 

and  indigotin,  CGH4<Cl^g^CIC<C^^P>C0H4,  closely  resemble  anthr¬ 
anil  in  this  respect. 

Isatin  is  only  converted  to  a  small  extent  into  benzoyl-i^-isatin  by 
heating  with  benzoyl  chloride  at  170c.  Indigotin  reacts  with  benzoyl 
chloride  in  pyridine  solution  at  100°,  yielding  tetrabenzoylindigo-white, 
C44H2806N2,  which  forms  colourless  needles  melting  at  217 — 218°,  and 
dissolving  readily  in  benzene  or  pyridine,  less  readily  in  ether.  Aqueous 
sodium  hydroxide  has  very  little  action,  alcoholic  sodium  hydroxide 
hydrolyses  it  readily,  hydrochloric  acid  is  without  action.  The  solution 
in  concentrated  sulphuric  acid  becomes  greenish-blue  on  heating.  Unlike 
Vorlander  and  Drescher’s  dibenzoylindigo-white  (Abstr.,  1901,  i,  563), 
the  compound  is  not  oxidised  by  sodium  nitrite  or  potassium 
dichromate.  The  benzoylation  of  anthranil  is  quantitative  at 
145 — 150°e;  in  pyridine  solution,  a  75  per  cent,  yield  is  obtainable  on 
the  water-bath.  C.  H.  D. 

Synthesis  of  /3-Hydroxy-/3-anisylpivalic  Acid  [/?-Hydroxy- 
/3-p-anisyl-aa-dimethylpropionic  Acid].  L.  Baidakowsky  (J.  Russ. 
Phys.  Chem.  Soc.,  1903,35,  488 — 498). — Ethyl  (3-hydroxy- (3-p-anisyl-aa-di- 
methylpropionate ,  C14H20O4,  prepared  by  the  condensation  of  molecular 
proportions  of  anisaldehyde  and  ethyl  bromofsobutyrate  in  presence  of 
the  zinc-copper  couple,  crystallises  from  alcohol  in  long,  slender  needles 
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which  melt  at  71°  and  are  soluble  to  a  slight  extent  in  light  petroleum, 
and  more  readily  in  benzene  or  ether ;  in  boiling  ether,  the  ester  has 
the  normal  molecular  weight. 

fd-Hydroxy-fi-p-anisyl-aa-dimeihylpropionic  acid , 

OMe  •  C6H4*  CH(OH)  •  CMe2*  C02H, 

obtained  by  hydrolysing  the  ethyl  ester,  separates  from  alcohol,  ether,  or 
benzene  in  colourless  crystals  melting  at  110°;  it  is  slightly  soluble  in 
water  and  has  the  normal  molecular  weight  in  boiling  ether.  The 
corresponding  potassium  ( +  H20),  sodium  ( +  4H20),  and  barium 
(  +  4H20)  salts  are  slightly  soluble  in  water  ;  the  calcium,  magnesium, 
zinc,  manganese,  nickel,  cobalt,  silver,  mercury,  lead,  and  copper  salts 
are  crystalline  and  the  iron  salt  is  flocculent,  all  being  slightly  soluble 
in  water. 

When  distilled  with  sulphuric  or  hydrochloric  acid  or  when  heated  in 
a  sealed  tube  with  dilute  sulphuric,  hydrochloric,  or  hydriodic  acid,  one 
half  of  the  acid  is  decomposed  into  the  methyl  derivative  of  wobutenyl- 
phenol,  carbon  dioxide,  and  water,  and  the  other  half  into  anisic  and  iso- 
butyric  acids.  W7 ith  dilute  alkaline  permanganate  solution,  the  acid  under¬ 
goes  partial  decomposition,  anisic  acid  occurring  among  the  products. 

These  decompositions  of  /J-hydroxy-/3-je>-anisyl-aa-dimethylpropionic 
acid  indicate  that  it  consists  of  a  mixture  of  two  isomerides.  When 
added  to  the  solution,  a  strychnine  salt  yields  star-shaped  crystals  melt¬ 
ing  at  90°  and  prisms  melting  at  190°,  and  the  acid  obtained  from  the 
strychnine  salt  melts  at  130°.  T.  H.  P. 

Condensation  of  Benzil  with  Resorcinol.  Hans  von  Liebig 
(Ber.,  1903,  36,  3046 — 3051). — When  molecular  quantities  of  benzil 
and  resorcinol  are  heated  for  some  time  at  150 — 230°,  dihydroxytri- 
phenylmethanecarboxylic  lactone,  C20HuO3,  is  formed  to  the  extent  of 
80 — 90  per  cent.  Analyses  agree  better  with  the  formula  C40H30O6.  It 
separates  from  alcohol  in  monoclinic  crystals  which  melt  at  168°.  Its 
monoacetyl  derivative  separates  from  alcohol  in  monoclinic  leaflets, 
which  melt  at  120°  and  are  hydrolysed  by  alcoholic  alkali.  Its 
diacetyl  derivative  separates  from  alcohol  in  leaflets,  which  melt  at 
161°  and  are  hydrolysed  by  alcoholic  alkali.  Its  dibenzoyl  derivative 
separates  fiom  benzene  in  glistening  crystals  and  melts  at  208°.  The 
acid,  C40H34O8,2H2O,  crystallises  from  water  in  needles;  the 
sodium  salt,  containing  4HsO,  separates  from  water  in  hexagonal 
prisms,  the  potassium  salt,  containing  4!H20,  in  long  needles,  the 
ammonium  salt,  containing  2H20,  in  needles ;  the  potassium  salt 
separates  from  alcohol  in  tetragonal  pyramids  and  the  ammonium  salt 
in  prisms,  and  they  crystallise  with  2EtOH  respectively.  The  hexa- 
sodium  salt  and  the  hexapotassium  salt  form  needles. 

When  the  lactone  is  submitted  to  dry  distillation  or  when  it  is 
distilled  with  zinc  dust  or  with  soda-lime,  it  forms  diphenylmethane ; 
when  oxidised  by  strong  oxidising  agents,  it  forms  benzophenone  and 
benzoic  acid.  Heating  in  a  sealed  tube  with  hydrochloric  acid  converts 
it  into  a  red  substance,  which  dissolves  in  alkali  with  a  green  fluor¬ 
escence.  Other  fluorescent  substances  are  also  produced  when  the  lactone 
is  heated  at  300°  and  the  mass  then  acted  on  by  potassium  hydroxide. 

Traces  of  four  other  substances  were  also  obtained  when  benzil  and 
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resorcinol  were  heated  at  150 — 230°;  two  of  them  were  possibly  re¬ 
sorcinol  ethers.  A.  McK. 

Condensation  of  Benzil  with  Resorcinol.  Hans  von  Liebig  and 
Hugo  Hurt  ( Ber .,  1903,  36,  3051 — 3054.  Compare  preceding 
abstract). — Molecular  quantities  of  benzil  and  resorcinol,  when  heated 
with  powdered  potassium  hydi  oxide  or  potassium  carbonate  for  20 
minutes  at  130 — 150°,  form  six  substances:  (1)  a  dark  red  powder, 
C4oH3606,  soluble  in  alkalis  and  in  alcohol  to  form  a  red  solution, 
which  exhibits  a  green  fluorescence,  (2)  a  brick-red  powder,  C40H28O5, 
of  which  the  potassium  and  sodium  salts,  the  sulphate,  hydrochloride, 
picrate,  and  diacetyl  derivative  are  described,  (3)  benzoic  acid,  (4) 
dihydroxytriphenylmethanecarboxylic  lactone,  (5)  resorcylic  acid,  (6) 
a  substance,  C20H14O5,  which  melts  above  330°.  A.  McK. 

.  Action  of  Nitrous  Acid  on  the  Oximes  of  the  Santonin 
Series ;  Santolic  Acid.  Luigi  Francesconi  and  F.  Ferrulli 
(< Gazzetta ,  1903,  33,  i,  188 — 206.  Compare  Francesconi  and  Angelucci, 
Abstr.,  1902,  i,  35,  and  Francesconi  and  Vendetti,  Abstr.,  1902,  i, 
545). — Pernitrososantonin  { loc .  cit.)  can  be  obtained  by  the  action  of 
sodium  nitrite  on  santonin  in  acetic  acid  solution  more  readily  than 
with  amyl  nitrite ;  when  reduced  by  means  of  sodium  amalgam  in 
acetic  acid  solution,  pernitrososantonin  yields  isohyposantonin, 
already  prepared  by  Gucci  (Abstr.,  1890,  902)  and  by  Grassi- 
Cristaldi  (Abstr.,  1890,  904)  by  the  reduction  of  santoninoxime  or 
santonin  phenylhydrazone.  Pernitrososantonin  is  not  acted  on  by 
acetic  anhydride  even  when  fused  with  sodium  acetate,  but  by  the 
action  of  gaseous  hydrogen  chloride  on  its  alcoholic  solution  an 
unstable  red  compound  melting  at  115°  is  obtained. 

Santonic  acid  resembles  santonin  in  not  reacting  directly  with 
nitrous  acid,  but  it  yields  a  hydrazone,  C^HgoOg.’N’NIC^HgoOg, 
separating  from  ethyl  acetate  in  silky  needles  melting,  with  previous 
softening,  at  206 — 207°;  this  is  optically  active,  [a]D  -86'75°, 
and  dissolves  slightly  in  alcohol  or  acetone  and  more  readily  in 
acetic  acid  or  ethyl  ether ;  it  dissolves  also  in  solutions  of  the  alkali 
carbonates,  from  which  it  is  precipitated  unaltered  by  the  addition  of 
hydrochloric  acid. 

Santonic  acid  semicarbazone,  C15H20O3IN,NH,CO,NH2,  is  deposited 
from  a  mixture  of  ether  and  ethyl  acetate  in  crystals  melting  at 
183 — 185°  with  previous  softening ;  it  is  readily  soluble  in  ethyl 
acetate,  acetic  acid,  alcohol,  acetone,  or  alkali  carbonate  solutions,  and, 
to  a  less  extent,  in  ether,  benzene,  or  chloroform,  and  has  [a]D  +  13'39°. 

When  acted  on  by  nitrous  acid,  santonic  acid  oxime  does  not  yield  a 
pernitroso-derivative,  but  forms  hydroxamsantolic  anhydride , 
CMe2*CH-CH2-CO 

CMe-CH-CH2-CH 

C(OH):N-0*CO-CHMe, 

which  crystallises  from  alcohol  in  long,  shining  prisms  melting  at 
226 — 227°,  and  in  alcoholic  solution  at  25°  has  [a]D  —  214'33°  ;  it  is 
readily  soluble  in  ether  and  to  a  slight  extent  in  chloroform,  benzene, 
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or  acetic  acid ;  with  ferric  chloride,  it  gives  the  violet  coloration 
yielded  by  the  hydroxamic  acids,  but  it  does  not  react  with  acetic 
anhydride  nor  does  it  give  Liebermann’s  reaction ;  it  is  insoluble  in 
alkali  carbonates,  but  dissolves  in  alkali  hydroxide  solutions,  giving 
a  liquid  from  which  acetic  acid  does  not  precipitate  it  immediately,  but 
only  on  concentration  ;  it  is  dissolved  and  decomposed  by  hydrochloric 
acid,  the  solution  reducing  Fehling’s  solution ;  it  yields  a  barium  salt, 

^30^40^8^ 

Santolic  acid, 


CMe0‘CH-CH0-CO 


C0.2H-CMe--CH-CH2-CH-CHMe-C02H,  obtained»  to' 
gether  with  liydroxylamine,  when  hydroxamsantolic  anhydride  is 
heated  with  dilute  sulphuric  acid,  separates  from  ether  in  large, 
shining,  rhombohedral  crystals  melting  at  166 — 167°;  it  is  readily 
soluble  in  alkali  carbonate  solutions  and  to  a  less  extent  in  ethyl 
acetate;  it  has  [a]D  +  90‘65°  in  alcohol  at  27°.  Its  ethyl  and  methyl 
esters  are  oils.  The  barium  (with  H00)  and  silver  salts  were  prepared. 
With  liydroxylamine,  it  yields  :  (1)  a  compound,  apparently  the  oxime, 
which  forms  pale  yellow,  cubical  crystals,  melting  and  decomposing  at 
202 — 205°,  and  is  soluble  in  alcohol,  ether,  or  ethyl  acetate,  and  to  a 
slight  extent  in  acetic  acid ;  it  dissolves  in  dilute  hydrochloric  acid, 
and  the  solution  reduces  Fehling’s  solution  in  the  cold  ;  (2)  a  compound , 
possibly  a  transformation  product  of  the  oxime,  which  contains 
nitrogen  and  melts  and  decomposes  at  179 — 181°  ;  it  is  readily  soluble 
in  alcohol,  ether,  or  ethyl  acetate  and  to  a  less  degree  in  acetic  acid  ; 
when  decomposed  with  hydrochloric  acid,  it  does  not  reduce  Fehling’s 
solution. 

Under  the  action  of  nitrous  acid,  the  oxime  of  ethyl  ethylsantonate 
is  hydrolysed,  yielding  ethyl  santonate. 

Neither  santonic  acid  oxime,  santolic  acid,  nor  hydroxamsantolic 
anhydride  yields  any  coloration  with  ferric  chloride,  but  the  barium 
salt  of  hydroxamsantolic  anhydride  gives  a  violet  coloration. 

T.  H.  P. 


Constitution  of  Derivatives  of  Santonin.  Luigi  Francesconi 
(Ber.,  1903,  36,  2667 — 2669). — A  criticism  of  Wedekind  (this  vol.,  i, 
542).  W.  A.  D. 


Behaviour  of  Methyl  A2,5-Dihydroterephthalate  at  High 
Temperatures  and  in  presence  of  Spongy  Platinum.  Emil 
Knoevenagel  and  B.  Bergdolt  (Ber.,  1903,  36,  2857 — 2860). — Methyl 
A2  5-dihydroterephthalate,  when  heated,  yields  a  mixture  of  metbyl- 
terephthalate  and  methyl  cis-  and  trans-  hexahydroterephthalates.  Thus 
whilst  the  conversion  of  1  gram  of  the  dihydro'-ester  into  methyl 
terephthalate  should  cause  the  separation  of  113  c.c.  of  hydrogen,  only 
1'4  c.c.  were  obtained  at  140°,  and  18  c.c.  at  230°;  the  hexahydro- 
esters  were  separated  from  the  decomposition  product  by  fractional 
crystallisation  and  were  further  identified  by  conversion  into  the 
corresponding  hexahydroterephthalic  acids.  T.  M.  L. 
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A  Peculiar  Case  of  Isomerism.  Georg  Sciiroeter  and  Hans 
Meerwein  ( Ber .,  1903,  36,  2670 — 2676). — When  o-nitro-/3-phenyl- 
glutaric  acid  dissolved  in  ammonia  is  subjected  to  the  action  of 
hydrogen  sulphide  at  40 — 50°,  it  is  not  reduced,  but  conveited  into  an 
isomeric  substance,  iso-o -nitro-fi-phenylglutaric  acid ,  which  crystallises 
from  water  in  large,  flat,  brittle  prisms  and  melts  at  204'5°.  The 
nature  of  this  substance  and  its  derivatives  cannot  be  explained  by 
any  constitutional  formula  differing  from  that  of  the  parent  sub¬ 
stance,  because  all  such  formulm  necessitate  a  hydroxyl  group  which 
cannot  be  detected  experimentally  ;  neither  is  the  isomerism  apparently 
stereochemical.  That  the  twTo  o-nitrophenylglutaric  acids  do  not  differ 
by  the  isomerism  of  ortho  derivatives,  presupposed  by  Kekuld’s  formula 
for  benzene,  is  shown  by  the  fact  that  the  o :  o-dinitro-derivatives 
prepared  from  the  two  acids  are  not  identical.  The  molecular  weights 
of  the  two  acids  and  their  derivatives  are  also  identical,  and  therefore 
the  difference  between  them  is  not  due  to  polymerism. 

Methyl  iso-o -nitro  (3-phenylglutarate,  N02,C6H4*CH(CH2,C02Me)2, 
crystallises  from  ether  in  hexagonal  prisms  and  melts  at  65 '5°.  iso-o- 
Nitro-(3-phenylglutaric  anhydride  crystallises  from  benzene  in  lustrous 
white  needles  and  melts  at  130 — 131°,  whilst  the  anhydride  of  the 
normal  acid  melts  at  106°;  with  ammonia,  the  two  anhydrides  give 
o-nitro-(3-phenylglutaramic  acids,  melting  respectively  at  142°  and  156°. 
With  aniline,  the  normal  anhydride  gives  an  oil,  and  the  zsoanhydride 
an  anilic  acid,  N02-C6H4,CH(CH2*C02H)"CH2,C0-HHPh,  melting 
at  139°. 

On  nitration  with  a  mixture  of  fuming  nitric  acid  and  sulphuric 
acid,  the  normal  acid  gives  a  2  :  Q-dinitro-fi-phenylglutaric  acid,  which 
crystallises  from  water  in  spherular  aggregates  and  melts  at 
168 — 169°;  the  isomeric  iso-2  :  6-dinitrophenyl-(3-glutaricacid  separates 
from  water  in  monoclinic  prisms  and  melts  at  181°. 

When  2 :  4-dinitro-/3-phenylglutaric  acid  is  reduced  with  cold 
hydrogen  sulphide  in  cold  ammoniacal  solution,  it  gives  ammonium 
hydrogen  p-hydroxylamino-o-nitro- (3-phenylglutarate, 

0H-HH-C6H3(H02)-CH(CH2-C02H)*CH2-C0-0]SrH4 
(compare  Abstr.,  1902,  i,  544),  which  crystallises  from  water  in 
monoclinic  prisms,  and,  on  acidifying  its  solution,  is  converted  into  the 
dibasic  acid ,  CnH1207N2,  which  forms  yellow  needles  and  melts  and 
decomposes  at_165° ;  when  this  acid  is  boiled  with  hydrochloric  acid,  it 
yields  the  azoxy-acid ,  0N2[C6H3(N02)'CH(CH2*C02H)2J2,  which  is  a 
sparingly  soluble  micro-crystalline  powder. 

When  the  reduction  of  2  : 4-dinitio-/?  phenylglutaric  acid  with 
ammonium  sulphide  is  effected  at  50°,  p-amino-iso-o-nitro-fi-phenyl- 
glutaric  acid  is  obtained  in  fan-like  aggregates  of  l'ed  crystals  melting 
at  185°;  that  the  acid  corresponds  with  zs’o-o-nitro-/3-phenylglutaric 
acid  and  not  with  the  normal  acid  is  shown  by  the  fact,  that  on 
eliminating  the  amino-radicle,  it  affords  this  acid  melting  at  204’5°. 

W.  A.  D. 

Behaviour  of  /2-Diphenylsuccinonitrile  at  High  Temperatures 
and  in  presence  of  Spongy  Palladium.  Emil  Knoevenagel  and 
B.  Bergdolt  {Ber.,  1903,  36,  2861— 2863).— When  heated  at  180°,  s-(3 - 
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diphenylsuccinonitrile^N'CHPh’CHPh’CN,  is  converted  into  a-phenyl- 
cinnamonitrile,  CHPhICPh’CN,  and  hydrogen  cyanide.  In  presence  of 
spongy  palladium,  a  partial  decomposition  also  occurs  into  dicyano- 
stilbene,  CN*CPhICPh*CN,  and  hydrogen ;  the  hydrogen  is  not 
liberated  as  such,  but  reduces  a  part  of  the  diphenylsuccinonitrile  to 
benzyl  cyanide.  Ten  grams  of  the  nitrile  gave  3'5  grams  of  benzyl 
cyanide,  2  grams  of  dicyanostilbene,  3  grams  of  a-phenylcinnamo- 
nitrile  and  038  gram  of  hydrogen  cyanide.  T.  M.  L. 

Preparation  of  Phenylglycine-o-carboxylic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &  Brining  (D.K.-P.  143902). — The  method 
described  in  the  former  patent  (this  vol.,  i,  754)  may  be  modified  by 
using  oxalyldiglycine  in  place  of  glycine.  Oxalyldiglycine  and 
o-chlorobenzoic  acid  are  boiled  with  a  solution  of  alkali  carbonate  and 
copper  powder,  and  the  phenylglycine-o-carboxylic  acid  is  precipitated 
by  pouring  the  hot  solution  into  dilute  mineral  acid.  C.  H.  D. 

Action  of  Chloroacetamide  on  some  Aromatic  Amines. 
Auguste  L.  Lumi£re  and  F.  Perrin  [Bull.  Soc.  chim.,  1903,  iii,  30, 
966 — 968). — The  following  compounds  have  been  prepared  by  the 
action  of  chloroacetamide  on  appropriate  amino-compounds. 

Phenylglycine-m-carboxylodiamide,  NH2*CO,CH2*NH*C5EI4*CO,NH2, 
crystallises  in  colourless  needles,  melts  at  201 — 202°,  is  soluble  in 
warm  water,  and  less  so  in  cold,  p -Chlorophenylglycinamide, 

nh2-co*ch2-nh-c6h4ci, 

melts  at  125 — 126°  and  is  soluble  in  warm,  less  so  in  cold  water. 
Phenolaminoacetamide,  NH2*CO*OH2*NH’C6H4,OH.  The  meta-deriv¬ 
ative  melts  at  145°  and  the  joctra-compound  at  135 — 136°.  The  methyl 
ether  of  the  latter  melts  at  145 — 146°  and  the  ethyl  ether  at  the  same 
temperature,  whilst  the  methyl  and  ethyl  ethers  of  the  ortao-isomeride 
melt  respectively  at  153 — 154°  and  161 — 162°. 

( 3-Naphthylaminoacetamide ,  NHg’CO’CHg’NH'CjoHf,  melts  at 
164 — 1 65°.  Phenylenebisaminoacetamide,  06H4(NH*CH2‘C0*iNH2)2. 
The  meta-derivative  melts  at  196 — 197°  and  the  pcmt-isomeride  at 
250 — 252°.  p -Dimethylanilinoaminoacetamide, 

NH2-CO-CH2-NH-C6H4-NMe2, 
melts  at  159 — 160°.  Antipyrineaminoacetamide, 

fJMe-NMe 

nh2-co*ch2-nh-c - cck  1  rh’ 

crystallises  in  pale  yellow  needles,  melts  at  194 — 195°,  and  is  readily 
soluble  in  warm,  less  so  in  cold  water.  T.  A.  H. 

Preparation  of  Tetraiodophenolphthalein.  Kalle  &  Co. 
(D.R.-P.  143596). — Phenolphthalein  is  dissolved  in  sodium  hydroxide, 
and  a  slight  excess  of  iodine  chloride  and  hydrochloric  acid  is  slowly 
added.  The  precipitate  obtained  is  purified  by  dissolving  in  alcohol 
and  precipitating  by  acid.  The  phenolphthalein  and  iodine  chloride 
may  also  be  employed  in  50  per  cent,  acetic  acid  solution. 


C.  H.  D. 
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Constitution  of  Phthalein  Salts.  Richard  Meyer  and  Oskar 
Sprengler  ( Ber .,  1903,  36,  2949 — 2967). — The  examination  of  a 
number  of  quinolphthalein  derivatives  has  disproved  the  assumption 
of  a  meta-quinonoid  constitution,  and  made  a  lactonoid  structure  for 
such  compounds  probable.  Ethyl  quinolphthalincarboxylate , 


C02Et*C6H4 


forms  colourless  crystals  melting  at  188 
alcohol.  Quinolphthaleindimethyl  ether, 


-189°  and  easily  soluble  in 
C6H3(°Me) 

CO  •  CK^C6H3(0  Mey  ’ 
prepared  by  direct  methylation  of  the  phthalein  with  methyl  iodide, 
crystallises  in  colourless  granules  melting  at  200° ;  the  corresponding 
diethyl  ether  melts  at  164°.  The  formation  of  these  ethers  affords 
evidence  in  favour  of  the  lactonoid  formula.  The  anilide , 


c°<§S>c<^ 


(OHW 

C6H3(OH)^U’ 


ciystallises  from  alcohol  in  white  needles  melting  at  305°  and  dissolves 
without  coloration  in  alkali  hydroxides.  Its  dimethyl  ether,  which  is 
insoluble  in  alkali  hydroxides,  melts  at  183°.  These  two  compounds 
undoubtedly  possess  a  lactonoid  structure,  and  their  conversion  into 
quinolphthaleindimethyl  ether,  when  acted  on  by  alcohol  and  sulph¬ 
uric  acid,  proves  the  same  for  this  compound  also. 

When  hydroxylamine  acts  on  quinolphthalein,  it  forms  three 
oximes  :  a  colourless  a-oxime,  crystallising  in  plates,  which  melts  at 
268 — 269°  and  dissolves  in  alkali  hydroxides  without  coloration  or 
fluorescence,  and  probably  has  a  lactonoid  constitution.  It  forms  a 
triethyl  ether  melting  at  15 8 — 159°.  The  (3-  and  y -oximes  are  yellow 
and  decompose  on  heating.  The  (3- oxime  dissolves  in  alcohol,  showing 
an  intense  green  fluorescence  ;  it  is  easily  converted  into  the  -y-oxime, 
which  is  insoluble  in  alcohol  and  does  not  fluoresce ;  these  two 
oximes  are  probably  stereoisomerides.  Phenol  phthalein  oxime  forms  a 
trimethyl  ether,  which  crystallises  in  colourless  needles  melting  at  145°, 
a  triethyl  ether  meltiDg  at  142 — 143°,  and  a  tribenzyl  ether  crystallising 
from  alcohol  in  colourless  plates  and  melting  at  134°.  Alcoholic 
potash  converts  the  trimethyl  into  a  dimethyl  ether,  which  crystallises 
in  glistening  Deedles  melting  at  178°.  When  heated  with  mineral  acids, 
the  trimethyl  ether  is  resolved  into  yj-methoxybenzoyl benzoic  acid  and 
jo-aminoanisole.  E.  F.  A. 


Amino-acids.  S.  P.  L,  Sorensen  ( Chem .  Centr.,  1903,  ii,  33 — 35  ; 
from  Compt.  rend.  trav.  Labor.  Carlsberg,  Kopenhagen ,  6,  1 — 63). — 

CO 

Ethyl  phthaliminomalonate,  C6H4<C0Q^>H,CH(CO2Et)2,  prepared  by 

heating  potassium  phthalimide  with  ethyl  bromomalonate  at  100 — 120°, 
crystallises  from  alcohol  in  colourless,  microscopic  prisms,  melts  at 
73*8 — 74°,  and  is  easily  hydrolysed  to  the  tricarboxylic  acid, 
C02H-C6H4*C0-NH-CH(C02H)2, 
which  was  not  further  investigated.  The  sodium  derivative, 

C6H4<£°>N-CNa(C02Et)2, 

prepared  from  the  ester  and  sodium  ethoxide,  is  freed  from  alcohol  by 
VOL.  LXXXiV.  i.  3  % 
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heating  it  at  130-— 140°;  on  boiling  it  with  benzyl  chloride  for  6 
hours,  it  yields  ethyl  benzylphthaliminomalonate , 

C6H4;(C0)2:N-C(C02Et)2-CH2Ph, 

which  crystallises  from  alcohol  in  colourless  prisms,  melts  at  105 — 106°, 
and  is  hydrolysed  by  aqueous  sodium  hydroxide  to  phthalaminobenzyl - 
malonic  add ,  C02H'C6H4-C0*NH-C(C02H)2-GH2Ph,  which  melts  and 
decomposes  at  160 — 165°.  When  boiled  with  concentrated  hydro¬ 
chloric  acid,  this  substance  is  resolved  into  phthalic  acid  and  80  per 
cent,  of  the  theoretical  quantity  of  i~ phenylalanine, 

Ethyl  y-cyanopropylphthaliminomalonate, 

C6H4<^>N-C(CO2Et)2-CH2-CH2-CH2-0N, 

prepared  by  heating  y-chlorobutyronitrile  with  ethyl  sodiophthal- 
iminomalonate  for  3 — 4  hours  at  160 — 165°,  separates  from  alcohol 
in  colourless  crystals  and  melts  at  91°  ;  on  hydrolysis  with  alkalis, 
it  gives  the  tetracarboxylic  add, 

C02H-C6H4-C0-NH-C(C02H)2-CH2-CH2-CH2*C02H, 
which  is  decomposed  by  hydrochloric  acid  with  tormation  of  a -amino- 
adipic  add ,  C02H-CH2-CH2‘CH2-CH(NH2)-C02H.  The  latter  is 
obtained  from  aqueous  solutions  above  20°  in  anhydrous  crystals,  but 
at  0°  a  monohydrate  separates  ;  the  anhydrous  form  crystallises  in 
lamellae  or  microscopic  leaflets  and  melts  at  204 — 206°  (corr.) ;  the 
monohydrate  consists  of  needles.  The  benzoyl  derivative, 
C02H-[CH2]3-CH(C02H)-NHBz, 
forms  colourless,  microscopic  prisms  and  melts  at  184°  (corr.). 

Ethyl  phthalimino-y-phthaliminopropylmalonate, 

c6H4:^co)2:N-c(co2Et)2*[CH2]3-N:(CO)2:p6H4, 

prepared  by  heating  y-bromopropylphthalimide  with  ethyl  sodio- 
phthaliminomalonate  at  175°,  crystallises  from  alcohol  in  yellow 
needles,  melts  at  125°,  and  is  hydrolysed  by  alkali  to  the  tetracarb¬ 
oxylic  acid,  CO2H,C6H4-CO,NH,C(CO2H)2,[CH2]3'NH*0O,C6H4*CO2H; 
this  can  be  obtained  anhydrous  when  it  melts  at  192 — 193°  (corr.), 
or  as  a  hydrate  with  4H,0,  which  melts  at  101 — 106°.  When  the 
tetracarboxylic  acid  is  heated  with  hydrochloric  acid,  it  gives  aS-di- 
aminovaleric  acid,  which  can  readily  be  isolated  as  the  dibenzoyl 
derivative,  identical  with  i-ornithuric  acid. 

On  reducing  the  foregoing  ethyl  cyanopropylphthaliminomalonate 
with  sodium  in  alcoholic  solution,  the  compound, 

CeH4:(C0)2:N-C(002Et)2-[CH2]s-CH!,-NH2, 
is  obtained,  which  by  concentrated  hydrochloric  acid  is  transformed 
into  i-ae-diaminohexoic  acid  (i-lysine).  W.  A.  D. 

Combination  of  Formaldehyde  with  Indigotin.  Gustav 
Heller  [with  Friedrich  Michel]  {Zeit.  Farb.  Text.  Chem.,  1903,  2, 
329 — 332 ).  — Ethyl  methylenediphenylglycinetetracarboxylate, 
CH2[C6H3(C02Et)  •  N  H-  CH2-  C02Et]2, 
prepared  by  heating  a  mixture  of  phenylglycinecarboxylic  acid, 
aqueous  formaldehyde,  absolute  alcohol,  and  alcohol  saturated  with 
hydrogen  chloride  for  6 — 8  hours  in  a  reflux  apparatus,  crystallises 
from  ether  in  slender  needles,  melts  at  113 — 114°,  and  is  easily 
hydrolysed  by  alcoholic  potassium  hydroxide  to  the  corresponding 
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telracarboxylic  acid,  C10HlsOsN2.  The  analogous  methyl  ester, 
CH2[d6H3(G02Me)-NH-CH2-C02Me]2, 
prepared  similarly  by  using  methyl  alcohol,  crystallises  in  long,  thin 
needles  and  melts  at  142 — 143°. 

Methyleneindigotin,  Cl7H10O2N2,  is  prepared  by  fusing  the  foregoing 
tetracarboxylic  acid  with  potassium  hydroxide,  first  at  240°  and  sub¬ 
sequently  at  a  higher  temperature,  dissolving  in  water  in  an  atmosphere 
of  hydrogen,  and  precipitating  by  a  current  of  air  ;  it  is  very  sparingly 
soluble  in  all  solvents  and  has  a  greener  colour  than  indigotin.  It 
is  sulphonated  much  less  readily  than  indigotin,  the  sulphonic  acid , 
C17II  10O5N2S,  only  being  obtained  after  heating  it  with  concentrated 
sulphuric  acid  for  several  hours  on  the  water-bath  ;  this  substance  has 
no  affinity  for  wool.  Like  indigotin,  methyleneindigotin  is  easily 
reduced  by  sodium  hyposulphite  or  zinc  dust  and  aqueous  sodium 
hydroxide  to  a  fewco-derivative,  which,  however,  could  not  be  obtained 
crystalline ;  it  is  readily  converted  into  its  acetyl  or  henzoyl  derivative, 
but  these  substances  are  insoluble  in  all  solvents. 

Methyleneisatin,  obtained  by  oxidising  methyleneindigotin  with 
dilute  nitric  acid,  is  a  red  powder  which  cannot  be  obtained  crystalline. 

Benzylideneindigotin,  prepared  by  fusing  with  alkali  the  product 
obtained  by  the  interaction  of  phenylglycinecarboxylic  acid  and 
benzaldehyde  in  presence  of  hydrochloric  acid  at  60 — 80°,  closely 
resembles  the  methylene  derivative.  W.  A.  D. 


Silver  and  Mercury  Compounds  of  certain  Oximes.  Trans¬ 
formation  of  Stereoisomeric  Oximes.  Luigi  Francesconi  and 
E.  Piazza  (Atti  Ji.  Accad.  Lincei,  1903,  [v],  12,  ii,  128 — 137). — The 
authors  have  examined  the  compounds  formed  by  certain  oximes  with 
silver  nitrate  and  with  mercurous  nitrate,  their  results  being  as 
follows. 

Addition  of  concentrated  aqueous  silver  nitrate  to  a  dilute  nitric 
acid  solution  of  camphoroxime  yields  a  compound,  C20H34O5N3Ag, 
which  separates  from  benzene  solution  in  shining  crystals  melt¬ 
ing  at  157 — 158°,  and  is  stable  towards  light;  it  is  soluble 
in  alcohol  or  ether  and,  when  crystallised  from  either  of  these 
solvents,  is  rapidly  blackened  in  the  light ;  it  has  an  abnormally 
high  molecular  weight  in  freezing  benzene  and,  when  treated  with 
alkali  solution  or  boiling  water,  yields  camphoroxime  again.  With 
mercurous  nitrate  in  dilute  nitric  acid,  this  oxime  yields  a  compound , 
C]0Hl7O7N3Hg2,  in  the  form  of  a  white,  crystalline  powder  not  acted  on 
by  light  and  melting  and  decomposing  at  136°;  it  is  almost  insoluble 
in  organic  solvents  and  is  decomposed  by  hot  water,  giving  metallic 
mercury  and  a  resinous  product,  whilst  with  dilute  alkali  hydroxide 
solutions  it  yields  camphoroxime. 

awii-Benzaldoxime  yields  a  compound,  C14H1405N3Ag,  which,  when 
crystallised  from  alcohol,  melts  at  129 — 130°;  it  is  slightly  soluble 
in  ether  or  benzene,  and  with  water  gives  the  original  oxime,  whilst 
the  action  of  alkali  gives  rise  to  the  isomeric  oxime.  Mercurous 
nitrate  yields,  with  this  oxime,  thin,  shining  scales  which  have  the 
composition  C7H704N2Hg  and  melt  and  decompose  at  92° ;  water 
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and  alkali  hydroxide  act  in  the  same  way  as  they  do  on  the  silver 
nitrate  compound. 

m-Dimethyl-cmii-benzaldoxime  also  yields  a  compound  with  silver 
nitrate,  melting  at  150°. 

With  silver  nitrate,  a  mixture  of  stereoisomeric  isonitrosocam- 
phors,  melting  at  128 — 132°,  yields  a  compound ,  C20H30O7N3Ag,  which 
separates  from  benzene  in  crystals  melting  and  decomposing  at 
136 — 137°;  it  is  only  slowly  darkened  under  the  action  of  light  and 
is  soluble  in  alcohol  or  ether  ;  by  treating  with  dilute  alkali  hydroxide 
solution,  filtering,  and  passing  carbon  dioxide  through  the  filtrate,  the 
mmitrosocamphor  melting  at  152 — 154°  is  obtained;  the  latter 
may  hence  be  separated  from  its  stereoisomeride  by  means  of  the 
silver  nitrate  compound.  With  mercurous  nitrate,  this  mixture  of 
stereoisomerides  gives  a  compound,  C20H30O13N5IIg3,  which  melts  and 
decomposes  at  132°  and  yields  the  isonitrosocamphor  melting  at 
152 — 154°  when  treated  with  an  alkali  hydroxide  and  carbon  dioxide. 

Similar  double  compounds  could  not  be  obtained  with  trioximino- 
methylene,  acetoxime,  acetaldoxime,  santoninoxime,  quinonemonoxime, 
quinonedioxime,  or  camphordioxime  ;  salicylaldoxime  forms  a  com¬ 
pound  with  mercurous  nitrate,  but  not  with  silver  nitrate. 

The  author  supposes  that,  in  the  nitric  acid  solution  of  anti - 
benzaldoxime,  there  exists  the  free  an^'-oxime,  the  nitrate  of  the  ayn- 
oxime  and  nitric  acid,  and  that,  on  addition  of  silver  nitrate,  the 
silver  salt  of  the  s?/n-stereoisomeride  crystallises  out  together  with 
1  mol.  of  the  nitrate  of  the  sy/i-oxime.  For  tbe  silver  nitrate  com¬ 
pounds  formed  by  the  oximes  he  hence  proposes  the  structure ; 

¥  H 

r-  c  :NOAg-R*  c  :noh,hno3. 

Formulae  are  also  suggested  for  the  various  mercury  compounds. 

T.  H.  P. 

Cyclic  Compounds.  Oxidation  of  2-Methylc?/c?ohexanone. 
Wladimik  B.  Markownikoff  (J.  Russ.  Phys.  Chem.  Soc.,  1903,  35, 
381 — 389). — On  oxidising  2-methylc?/c?ohexanone,  neither  Bouveault 
and  T6try  (Abstr.,  1901,  i,  364)  nor  Speransky  (Abstr.,  1902,  i,  384) 
could  obtain  any  trace  of  a-methyladipic  acid,  but  by  employing 
concentrated  nitric  acid  as  the  oxidising  agent,  the  author  obtains  as 
main  product  about  equal  proportions  of  a-  and  /Pmethyladipic  acids, 
while  7-pyrotartaric  acid  is  formed  also  in  small  amount  T.  H.  P. 

Reduction  of  Benzylidene-a-nitroacetophenone.  Heinrich 
Wielanb  ( Ber .,  1903,  36,  3015 — 3020). — Benzylidene-a-nitroaceto- 
phenone,  CHPh:CBz-N02  (this  vol.,  i,  767),  is  reduced  by  stan¬ 
nous  chloride  and  hydrochloric  acid  in  methyl  alcoholic  solution  to 
isonitrosobenzylacetophenone,  CH^h'CBzHST’OH,  identical  with  that 
prepared  by  Schneidewind  (Abstr.,  1888,  704)  from  benzylacetophenone 
and  amyl  nitrite,  but  crystallising  in  colourless  tablets  ;  probably  the 
first  product  is  the  hydroxylamine,  CHPhlCBz-NH’OH,  which  then 
undergoes  isomeric  change.  When  reduced  with  zinc  dust  and 
hydrochloric  acid  in  methyl  alcoholic  solution,  it  yields  a  polymeride  of 
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the  amine,  CHPh!CBz*NH2,  which  decomposes  at  92°  and  yields 
ammonia  when  boiled  with  acids  or  alkalis.  Another  reduction 
product  is  a  compound ,  C30H26O6N2,  which  crystallises  from  acetic  acid 
in  minute,  colourless  needles,  melts  and  decomposes  at  218°,  and 
,  ,,  ,  ,  .  .  CHPh-CH(N02)-CPh-OH  . 

probably  has  the  constitution  iHph.CH(NO!).iph.OH’  811106  “  18 

neither  oxidised  by  chromic  acid  nor  hydrolysed  by  mineral  acids ;  it 
dissolves  unchanged  in  alkalis  like  a  nitroparaffin,  is  reduced  to  a  base 
by  stannous  chloride  and  hydrochloric  acid,  and  has  the  high  melting 
point  and  sparing  solubility  of  a  polymeric  compound.  T.  M.  L. 

Preparation  of  i^-Ionone  Hydrate.  Pierre  Coulin  (D.R.-P. 
143724). — When  sulphuric  or  phosphoric  acid  is  gradually  added  to 
\f/- ionone  cooled  by  means  of  a  freezing  mixture,  a  hydrate  is  formed. 
The  quantity  of  acid  added  must  be  less  than  that  required  to  convert 
the  \jr ionone  into  ionone.  if/-Ionone  hydrate ,  C13H2202,  is  a  syrupy 
yellow  liquid,  almost  without  odour,  and,  unlike  ionone  and  i^-ionone, 
is  not  volatile  in  steam.  It  boils  at  176 — 178°  under  9  mm. 
pressure,  has  a  sp.  gr.  0‘960  at  15°  and  0*957  at  20°,  and  readily 
forms  a  semicarhazone  melting  at  144°  when  crystallised  from  benzene. 

C.  H.  D. 


Formation  of  a  1 : 2-Dioxime  by  addition  of  N203  to  a 
Carbon  Double  Linking.  Heinrich  Wieland  ( Ber .,  1903,  36, 
3020 — 3023). — By  the  action  of  sodium  nitrite  on  a  mixture  of  acetic 
acid  and  anethole,  OMe*C6H4*CHICHMe,  there  is  produced  the  gly- 

0Me-C6H4-C:N*0  .....  .  . 

oxime  peroxide,  >  ana  amphi- dioxime  ot  methyl- 


anisyl-o-diketone, 


ch3-c:h*o 

OMe-C6H4-C:NOH 

ch3.c:noh 


(Boeris,  Abstr.,  1894,  i,  72). 


When  the  dioxime  is  heated  with  25  per  cent,  sulphuric  acid,  it  yields 
hydroxy  la  mine  and  an  iso  nitrosoketone,  probably 
OMe-C6H4-CO-CMe:N-OH, 

which  crystallises  from  benzene  in  pointed,  glistening  tablets,  melts  at 
128°,  dissolves  in  alkalis  to  a  yellow  solution,  and  is  reprecipitated  in 
minute  needles  on  the  addition  of  acids.  T.  M.  L. 


Behaviour  of  Benzoin  at  High  Temperatures  and  in  presence 
of  Catalytic  Agents.  Emil  Knoevenagel  and  A.  Tomasczewski 
{Ber.,  1903,  36,  2829 — 2848). — When  heated,  benzoin  undergoes  a 
complex  decomposition,  the  chief  products  being  benzil,  benzophenone, 
and  benzene,  and  minor  products,  benzaldehyde,  water,  and  unsaturated 
hydrocarbons.  The  main  reaction  is  probably  OH*CHPh*COPh  = 
COPh’COPh  +  H2,  hydrogen  being  liberated  as  in  the  case  of  benz- 
hydrol  (see  this  vol.,  i,  820).  Benzophenone  might  then  be  pro¬ 
duced  according  to  the  equation  COPh*COPh  =  COPb2  +  CO,  but  this 
action  takes  place  only  to  a  very  slight  extent,  and  it  is  more  probable 
that  benzhydrol  is  an  intermediate  product,  OH'CHPh’COPh  = 
OH'CHPh2  +  CO  =  COPh2  +  CO  +  Hg.  Benzene  might  be  produced 
directly  from  benzoin,  C6H5*CH(OH),CO*C6H5  =  2C6H6  +  2CO,  or 
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benzaldehyde  might  be  an  intermediate  product.  The  decomposition 
is  greatly  facilitated  by  catalytic  agents,  the  volume  of  gas  liberated 
from  2  grams  of  benzoin  at  293°  in  6  hours  being  T3  c.c.  when 
heated  alone,  and  in  presence  of  catalysts,  silver,  1*0  c.c. ;  copper,  2*3 
c.c.;  nickel,  6*2  c.c,;  gold,  12*1  c.c. ;  platinum,  124 ’2  c.c. ;  and  palladium, 
295 ‘3  c.c.  A  detailed  examination  was  made  of  the  catalytic  action 
of  platinum  and  palladium,  which  were  found  to  produce  altogether 
different  effects.  Thus  at  300°,  with  2  grams  of  benzoin  heated  for  6 
hours,  platinum  gave  76  c.c.  of  hydrogen,  rising  to  145 '5  c.c.  at  358°, 
whilst  palladium  gave  40*4  c.c.,  rising  to  58*6  c.c. ;  but  whilst  the 
volume  of  carbon  monoxide  increased  from  14*7  to  50*6  c.c.  in  presence 
of  platinum,  it  decreased  from  272*2  to  74*0  c.c.  in  presence  of  palla¬ 
dium,  when  the  temperature  was  raised  from  300  to  360° ;  palladium 
has  thus  a  very  remarkable  power  of  causing  a  separation  of  carbon 
monoxide  at  low  temperatures,  but  at  360°  is  little  better  than 
platinum,  whilst  platinum  is  much  more  efficient  in  promoting  the 
separation  of  hydrogen,  especially  at  high  temperatures.  Another 
important  difference  between  the  two  catalysts  is  that  the  liberation 
of  gas  in  presence  of  palladium  is  nearly  complete  in  the  first  half- 
hour,  whilst  in  presence  of  platinum  the  action  is  by  no  means  com¬ 
plete  at  the  end  of  7  hours. 

Dilution  of  the  benzoin  retards  the  decomposition,  the  volume  of 
gas  liberated  from  2  grams  of  benzoin  in  seven  hours  in  presence  of 
0*15  gram  of  platinum  being  reduced  from  177*4  c.c.  to  65*9,  119*0, 
and  127*9  c.c.  by  admixture  with  10  grams  of  benzil,  benzophenone, 
and  phenanthrene  respectively.  It  is,  however,  noteworthy  that 
benzophenone  and  phenanthrene  retard  the  liberation  of  carbon 
monoxide  especially,  whilst  benzil  retards  the  liberation  of  hydrogen. 

T.  M.  L. 

Mono-ethers  of  Quinonedioximes.  Kiccardo  Oliveri-Tortorici 
( Gazzetta ,  1903,  33,  i,  237 — 240).  —  Benzoylbenzoquinonedioxime , 
OH*N!C6H4*NO*COPh,  prepared  by  the  interaction  of  benzoquinone- 
dioxime  and  benzoyl  chloride  in  pyridine  solution,  separates  from 
alcohol  in  minute,  brick-red  crystals,  which  show  no  definite  melting 
point,  but  begin  to  decompose  gradually  at  about  160°;  it  dissolves 
readily  in  alkali  solutions ;  with  benzoyl  chloride,  it  yields  the  corre¬ 
sponding  dibenzoyl  derivative,  which  is  insoluble  in  alkali  solutions. 

Benzoyltoluquinonedioxime,  0H*lS706HgMe*N(>C0Ph,  prepared  in 
an  analogous  manner,  separates  from  alcohol  in  minute,  yellow 
crystals,  which  rapidly  become  brown  in  the  air  and  melt  and  de¬ 
compose  at  180°;  it  is  very  soluble  in  ammonia  and  alkali  hydroxide 
solutions  and  moderately  so  in  alcohol  or  ether ;  benzoyl  chloride 
converts  it  into  the  corresponding  dibenzoyl  derivative,  which  de¬ 
composes  at  196°. 

Both  these  mono-ethers  are  stable  towards  potassium  ferricyanide. 

T.  H.  P. 

Nitrosophenol  Dyes.  Herman  Decker  and  Boris  Solonina 
(Ber.,  1903,  36,  2886 — 2894). — The  blue  oxonium  salt  obtained  by  the 
action  of  nitric  acid  on  thymol  ethyl  ether  (Abstr.,  1902,  i,  767)  melts 
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at  79°  and  not,  as  there  stated,  at  62 — 63°.  The  methyl  and  w-butyl 
ethers  give  the  same  reaction,  but  no  crystalline  product  could  be 
isolated.  Dithymolylamine  diethyl  ether  ( loc .  cit.)  forms  a  stanno- 
chloride ,  C24H3602NCl,SnCl2,3H20,  crystallising  in  needles,  and  a 
hydriodide  form*ng  colourless  needles  rapidly  becoming  red.  Boiling 
with  acetic  anhydride  and  sodium  acetate  produces  an  N- acetyl 
derivative,  NAc(C8H2MePra*OEt)2,  melting  at  89 — 90°,  together  with 
p-acetylthymolyl-ip-ethylthymolylamme, 

OEt*C6H2MePia*NH*CGH2MePra,OAc, 
crystallising  from  alcohol — ethyl  acetate  in  monoclinic  tables  melting  at 
122 — 123°.  Alcoholic  ferric  chloride  oxidises  this  acetyl  compound  to 
thymoquinone-^-acetylthymolimide,  O!C10H12IN*C10H12*OAc,  which  is 
hydrolysed  by  heating  with  sodium  hydroxide  to  Liebermann’s  dye  (see 
later).  Ferric  chloride  oxidises  the  diethyl  ether  of  dithymolylamine 
to  thymoquinone-thymolimide  ethyl  ether ,  OEt*C10H12*N!C10H12IO,  dark 
red,  monoclinic  crystals,  forming  an  oxime  which  crystallises  from 
dilute  alcohol  in  bright  yellow  needles  melting  at  124 — 125°.  Boiling 
with  dilute  sulphuric  acid  decomposes  the  ethyl  ether  into  thymo- 
quinone  and  ^-aminothymol  ethyl  ether.  Stannous  chloride  reduces 
the  quinone-ether  to  dithymolylamine  ethyl  ether , 
OEt-C10H12-NH-C10H12*OH, 

which  readily  absorbs  oxygen,  reforming  the  violet  quinone-ether.  In 
the  course  of  ethoxyl  determinations,  dithymolylamine  hydriodide , 
NH2I(C10H12*OH)2,  was  obtained  as  small,  cubic  crystals.  Thymo¬ 
quinone-thymolimide  (Liebermann’s  dye),  OIC10H12!N’C10H12‘OH,  is 
best  prepared  by  the  action  of  sulphuric  acid  and  sodium  nitrite  on 
thymol,  the  ammonium  salt  of  dithymolylamine  being  produced  at  the 
same  time.  Acetyl  chloride  converts  it  into  thymoquinone-acetyl- 
thymolimide.  Ethyl  sulphate  also  forms  the  ethyl  ether  described 
above,  and  the  constitution  of  the  dye  is  therefore  definitely 
determined. 

[With  S.  Gadomska.] — Other  simpler  nitrosophenol  dyes  have  been 
examined,  and  the  following  regularities  in  the  colour  reactions  of 
phenols  with  nitrous  acid  in  concentrated  sulphuric  acid  are  pointed 
out :  (1)  phenols  with  open  para-position  form  quinone-phenolimides, 
which  give  blue  solutions  in  sulphuric  acid,  becoming  red  or  violet  on 
dilution,  and  cornflower-blue  on  addition  of  alkali.  (2)  A  group  of 
high  molecular  weight  in  the  ortho-position  to  the  para-hydrogen  may 
prevent  the  reaction  (carvacrol).  Acid  groups  may  have  the  same 
effect  in  any  position  (salicylic  acid,  o-nitrophenol).  C.  H.  JD. 

Preparation  of  Alkylaminoanthraquinones.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  144634.  Compare  this  vol.,  i, 
498). — In  place  of  secondary  fatty  amines,  primary  amines  may  be 
allowed  to  react  with  substituted  anthraquinones  according  to  the 
method  indicated  in  the  earlier  patents.  The  products  obtained  are 
strongly  basic.  a-Methylaminoanthraquinone,  from  methylamine  and 
a-nitroanthraquinone,  forms  yellowish-red  needles  melting  at  167°. 
a  Methylamino-fi-methylantkraquinone ,  long,  glistening  needles,  melts  at 
114°.  a-Benzylaminoanthraquinone,  orange-red  leaflets  melting  at  188°. 
a -Amylaminoanthraquinone,  brownish-red  needles  melting  at  90°. 
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1  :  8 -Nitromethylaminoanthraquinone  separates  from  pyridine  in  garnet- 
red  needles.  1  :  8-Dimethyldiaminoanthraquinone  crystallises  from 
pyridine  in  very  long  prisms  with  a  green  lustre  ;  1  : 5 -dimethyl- 
diaminoanthraquinone  separates  in  large,  golden  needles.  1  : 4- 
Hydroxymethylaminoanthraquinone,  from  quinizarin,  forms  crystals 
with  a  bronze  lustre.  1  :  k-Bromomethylaminoanthraquinone ,  from  1  :  4- 
bromonitroanthraquinone  and  methylamine,  crystallises  in  brownish- 
red  needles  melting  at  192°.  1-JVitroA  :  5  :  S-trimethyltriaminoanthra- 
quinone  forms  crystals  with  a  bronze  lustre. 

The  solubility  and  colour-reactions  of  these  and  many  other  similar 
derivatives  are  given  in  tabular  form.  C.  H.  D. 

Dinitrosulphonic  Acids  of  the  Dialkyl  Ethers  of  Anthra- 
chrysone,  Anthraflavic  Acid,  and  isoAnthraflavic  Acid. 
Fakbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  139425  and 
143858). — Anthrachrysone  reacts  with  methyl  sulphate  to  form  a 
dimethyl  ether.  When  this  ether  is  heated  with  fuming  sulphuric 
acid  until  soluble  in  water,  a  disulphonic  acid  is  obtained,  which  is 
converted  by  cold  nitric  acid  into  a  dinitro-derivative.  This  treat¬ 
ment  does  not  hydrolyse  the  alkyloxy-groups.  The  potassium 
hydrogen  salt,  S03tI,C14H402(0H)2(0Me)2(N02)2*S03K,  separates  in 
ruby-red  crystals,  dissolving  in  water  to  an  orange  solution.  Alkalis 
precipitate  the  vermilion  normal  salts.  The  dialkyl  ethers  of  anthra¬ 
flavic  and  isoanthraflavic  acids  may  be  sulphonated  and  nitrated  in  a 
similar  manner.  The  dimethyl  ether,  C14H602(0Me)2,  of  ssoanthraflavic 
acid  forms  yellow  crystals  melting  at  215°.  The  potassium  hydrogen 
salt  of  the  dinitro-disul phonic  acid,  S03H,C14H202(0Me)2(N02)2,S03K, 
crystallises  in  yellowish-red  needles.  C.  H.  D. 


Derivatives  of  Chrysazin  and  of  Hystazarin.  H.  Schrobsdorff 
( Ber .,  1903,  36,  2936 — 2940.  Compare  Abstr.,  1902,  i,  773). — 

Chrysazinamide,  OH*C6H3<^qq^C6H3'NH2,  obtained  by  saturating 


chrysazin  paste  with  ammonia  at  0°  and  heating  in  sealed  tubes  at 
145°,  may  be  crystallised  from  alcohol,  and  dissolves  in  barium 
hydroxide  solution.  When  the  amino-group  is  removed,  erythro- 
hydroxyanthraquinone  is  formed. 

Bromine  at  the  ordinary  temperature  converts  chrysazin  into  a 
dibromo- derivative,  C14H0O4Br2,  which  crystallises  from  acetic  acid  in 
orange-yellow  needles  melting  at  210 — 213°.  A  tetrabromochrysazin 
obtained  by  the  action  of  bromine  at  150°  crystallises  from  benzene  in 
orange-red  needles  melting  at  295°,  and  is  soluble  in  dilute  alkalis. 
A  dihydroxy  chrysazin ,  C14H602(0H)4,  is  formed  when  the  dibromo- 
derivative  is  fused  with  potassium  hydroxide  ;  it  crystallises  in  dark 
red  needles,  melts  at  217°,  and  is  soluble  in  dilute  alkalis  or 
concentrated  sulphuric  acid ;  it  yields  violet-coloured  barium  and 
calcium  salts  and  furnishes  dyes  with  the  ordinary  mordants.  Its 
teira-acetyl  derivative  forms  pale  yellow  needles  melting  at  195°. 


ClOHl 

2  :  3- Dihydroxy  ant  hranol,  C0H4<'  i  A. _ ' 

UJ=L_  ■ 


>C6H2(OH)2,  obtained  by 
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boiling  bystazarin  (AJbstr.,  1902,  i,  548)  with  ammonia  and  zinc  dust 
for  10  minutes,  crystallises  in  yellowish-brown  needles,  melts  at  282°, 
and  dissolves  in  alkali  hydroxides,  yielding  yellow  solutions  with  a 
pale  green  fluorescence.  The  acetyl  derivative,  C14H7(OA.c)3,  melts  at 
168 — 164°  and  on  oxidation  yields  diacetylhystazarin. 

Dibromohystazarin ,  CJ4H4Br202(0H)2,  obtained  by  the  action  of 
bromine  at  150°,  melts  at  127 — 129°  and  forms  dyes  with  the  ordinary 
mordants. 

1  -Mirohystazarin,  C6H4<^>C6H(0H)2-N02  [N02: (OH)a  =1:2:3], 

is  formed  when  a  sulphuric  acid  solution  of  potassium  nitrate  is  added 
to  a  solution  of  hystazarin  in  the  same  solvent ;  it  crystallises  from 
toluene  and  dissolves  readily  in  alcohol,  ether,  or  acetic  acid. 
The  1  : 4-d«m<ro-derivative,  obtained  in  a  similar  manner,  dissolves  in 
alkali  hydroxides,  yielding  blue  solutions,  and  also  forms  deep  blue 
crystalline  barium  and  calcium  salts.  J.  J.  S. 

Chrysazin  Derivatives.  F.  Wolbling  (fier.,  1903,  36, 
2941 — 2942). — Chrysazin  forms  a  somewhat  sparingly  soluble 
potassium  derivative,  C14H704K,  which  crystallises  in  orange-red 
needles. 

Chrysazindisulphonic  acid  forms  a  characteristic  potassium  salt, 
C14H402(0H)2(S03K)2,  which  may  be  used  for  purifying  the  acid.  It 
dissolves  readily  in  water,  but  is  thrown  down  as  a  crystalline 
precipitate  on  the  addition  of  alcohol.  When  fused  with  potassium 
hydroxide,  it  yields  dihydroxychrysazin,  C14H402(0H)4,  which  is  best 
purified  by  sublimation  in  a  vacuum.  It  melts  at  292°,  dissolves  in 
alkali  hydroxides  to  blue  solutions,  and  forms  dyes  with  the  ordinary 
mordants.  Its  acetyl  derivative,  C14H402(0Ac)4,  forms  yellow  needles 
melting  at  238 — 240°.  J.  J.  S. 

Condensations  with  Citron ellal.  Hans  Eupe  and  Walther 
Lotz  ( Ber .,  1903,  36,  2796 — 2802). — In  order  to  study  the  influence 
on  the  optical  properties  of  a  double  linking  in  the  same  chain  as  an 
asymmetric  complex,  condensation  products  of  citronellal  have  been 
prepared.  The  condensation  of  citronellal  with  ethyl  bromoacetate  in 
presence  of  zinc  gave  rise  chiefly  to  isopulegol.  Citronellal  condenses 
with  malonic  acid  in  presence  of  pyridine,  however,  forming  citron- 
ellideneacetic  acid, 

CH2:CMe-CH2-CH2-CH2-CHMe-CH2-CH:CH-C02Et, 
a  viscid,  colourless  and  odourless  liquid,  boiling  at  175  5 — 177‘5° 
under  14  mm.  pressure  and  remaining  liquid  at  —20°.  It  has  a 
sp.  gr.  C’9326  at  20°/4°  and  [  a]D  -  6-49c>.  The  methyl  ester  is  a  fragrant, 
limpid  liquid,  boiling  at  135 — 137°  under  14  mm.  pressure  and  having 
asp.  gr.  0'8177  at  20°/4°  and  [a]D  -  9-56°  in  alcoholic  solution.  The 
acid  combines  with  hydrogen  bromide  to  form  a  hydrobromide  and  a 
dihydrobromide,  both  of  which  are  viscous  oils.  Sulphuric  acid  forms 
a  less  volatile  acid,  which  will  be  further  investigated. 

Citronellal  condenses  with  acetone  under  the  influence  of  dilute 
alkalis,  forming  citronellideneacetone, 

CH2:CMe-CH2-CH2-CH2-CHMe-CH2-CH:CH-COMe, 
a  colourless  oil,  boiling  at  142 — 144,5°  under  14  mm.  pressure,  and 
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having  a  sp.  gr.  0'8737  at  20°/4°  and  [a]D  —2-70°.  It  combines  with 
2  mols.  of  semicarbazide  to  form  a  crystalline  compound ,  C15H30O2FT6, 
melting  at  167°.  The  addition  probably  takes  place  at  the  double 
linking  adjoining  the  carbonyl  group.  C.  H.  D. 

Chemical  Constituents  from  the  Eucalypts.  Henry  G. 
Smith  (J.  Roy.  Soc.  ff.S.  Wales ,  1902,  36,  61 — 70.  Compare  Abstr., 
1901,  i,  282). — Samples  of  the  oil  of  Eucalyptus  Macarthuri  have  been 
examined  in  which  the  geranyl  acetate  varies  from  60  to  75  per  cent. 
It  is  found  that  as  the  amount  of  the  ester  increases,  the  amount  of 
the  free  geraniol  present  correspondingly  diminishes.  E.  G. 


Derivatives  of  Camphor.  Angelo  Angeli,  Francesco 
Angelico,  and  Y.  Castellana  ( Atti  Real.  Accad.  Lincei,  1903, 
[v],  12,  i,  428 — 434). — When  chloropernitrosocamphor  is  oxi¬ 

dised  with  potassium  permanganate,  it  yields  camphoric  acid,  whilst 
with  concentrated  sulphuric  acid  it  forms  isocamphenone  with 
evolution  of  nitrous  oxide  and  hydrogen  chloride ;  dilute  acids 
or  alkalis  act  on  it,  giving  nitrous  oxide  and  chlorocampbor.  With 
ammonia  or  a  primary  amine,  it  behaves  similarly  to  all  per- 
nitroso-derivatives  ;  thus,  with  hydroxylamine,  it  yields  chlorocamphor- 


oxime, 


c8h14< 


c:n*oh 

CHCl  ’ 


which  forms  large  crystals  melting  at 


127°.  This  compound  dissolves  unaltered  in  concentrated  sulphuric 
acid,  but  when  boiled  for  some  time  with  dilute  sulphuric  acid  it  yields 
chlorocampholenonitrile  ;  with  nitrous  acid,  it  gives  chloropernitroso¬ 
camphor  again.  With  ammonia,  the  latter  gives  the  chloroimine, 


c8h14< 


c:nh 

CHCl’ 


which  begins  to  darken  at  about  200°  without  melt¬ 


ing,  and  on  treatment  with  dilute  mineral  acids  is  readily  hydrolysed, 
forming  chlorocamphor  and  ammonia.  The  chloropernitroso-compound 
reacts  with  semicarbazide  acetate,  yielding  chlorocamphorsemicarbazone, 
C10H15Ci:N2H-CONH2,  which  melts  at  183°. 

Like  other  pernitroso-compounds,  chloropernitrosocamphor  is 
changed  by  alcoholic  alkali  hydroxide  solution  into  the  isomeric  iso- 
chloropernitrosocamphor,  C10H14Cl*N2O2H,  crystallising  in  needles 
melting  at  75°,  and  of  which  the  potassium  derivative  was  prepared  ; 
isochloropernitrosocamphor  decomposes  spontaneously,  even  at  the 
ordinary  temperature,  into  an  oily  mixture  containing  chlorocamphor, 
hydrogen  chloride,  nitroso-products,  &c.  By  the  action  of  dilute  acids 
on  isochloropernitrosocamphor,  or  by  the  addition  of  excess  of  sodium 
carbonate  to  its  sulphuric  acid  solution,  it  is  converted  into  another 
isomeride,  i ^-chloropernitrosocamphor,  which  forms  large,  yellow  crystals 
melting  at  about  90° ;  the  picrate  separates  from  alcohol  in  yellow 
needles  melting  at  155°,  and  the  hydrochloride,  C10H15ClN2O2,HCl, 
forms  white  needles  melting  at  162°.  It  is  a  weak  base  and  does  not 
react  with  benzoyl  or  acetyl  chloride,  acetic  anhydride,  or  phenyl- 
carbimide  ;  in  alcoholic  solution,  it  is  stable  towards  permanganate, 
but  on  reduction  with  zinc  and  acetic  acid  it  yields  a  base  which  reduces 
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Fehling’s  solution  :  when  boiled  with  dilute  sulphuric  acid,  it  gives  rise 

nTl  x j:nh 

to  Cazeneuve’s  chloronitrocamphor,  the  compound  C8H14<^£,je.^-Q 

being  formed  as  an  intermediate  product. 

By  means  of  these  successive  reactions,  it  has  hence  been  found 
possible  to  pass  from  camphoroxime,  or  rather  chlorocamphoroxime, 
which  contains  a  nitrogen  atom  united  to  one  of  the  carbon  atoms,  to 
chloronitrocamphor,  in  which  a  nitrogen  atom  is  combined  with  the 
neighbouring  carbon  atom. 

i^-Chloropernitrosocamphor,  to  which  the  authors  give  the  constitu- 
CTR’*N",() 

tion  C8H14<£CJ  ^  or  C8Hi4<dx>^o>0,  *S  r6adily  a°ted  °n  by 

potassium  hydroxide  solution,  giving  a  compound  which,  when  precipi¬ 
tated  by  acid,  is  obtained  as  a  bluish-green  substance ;  this  soon 
becomes  converted  into  a  colourless  and  crystalline  substance  which 
melts  at  about  80°,  is  soluble  in  alkalis,  and  is  probably  a  fourth 
isomeride. 

For  isochloropernitrosocamphor,  the  author  suggests  the  formula 

C - N!0 

C8Hi4<Mr,  ll.nTT or  C8Hh\  II  V  »  and  for  chloropernitroso- 
"  Ufl  XCC1  N-OH 

,  PTt  ^CINO-NO  m  tt  p 

camphor,  .  T.  H.  P. 

Existence  of  Laurene.  G.  de  Maria  ( Gazzetta ,  1903,  33,  i, 
407 — 412). — Doubts  have  been  cast  by  several  investigators  on  the 
existence  of  the  compound  C11H16,  separated  by  Fittig,  Kobrich,  and 
Jilcke  (Annalen,  1867,  145,  129)  from  the  products  of  the  action  of 
fused  zinc  chloride  on  camphor  and  termed  by  them  laurene.  Following 
the  directions  given  by  these  authors,  the  present  author  has  separated 
a  hydrocarbon  which  has  the  composition  O10Hu  and  seems  to  yield 
jo-toluic  acid  when  oxidised  with  nitric  acid.  These  facts  indicate  that 
the  hydrocarbon  obtained  by  the  author  is  either  ^-methyl-w-  or 
ttfo-propylbenzene  or  a  mixture  of  the  two. 

Besides  the  hydrocarbon,  Cl0H14,  earvacrol  is  also  obtained  by  the 
action  of  fused  zinc  chloride  on  camphor.  T.  H.  P. 

Cyclic  Compounds.  Oxidation  of  Menthone,  Pulegone,  and 
/3-Methylhexanone.  Active  and  Racemic  Pyrotartaric  Acids 
and  their  Anhydrides.  Wladimir  B.  Markownikoff  ( J .  Russ.  Phys. 
Ckem.  Soc.,  1903,  35,  226 — 253). — In  the  preparation  of  /3-methyladipic 
acid  by  Manasse  and  Rupe’s  method  (Abstr.,  1894,  i,  470),  oxidation 
of  menthone  by  means  of  permanganate,  the  author  finds  that  only 
50  to  70  per  cent,  of  non-volatile  acids  are  obtained,  some  30 — 45 
per  cent,  consisting  of  /?-methyladipic  acid  and  active  pyrotartaric 
anhydride.  The  product  of  the  oxidation  contained  also :  isobutyryl- 
methylvaleric,  /?-acetopropionic,  /S-hydroxymethyladipic,  y-hydroxy- 
methyladipic  (?),  methylisopropyladipic  (?),  isobutyric,  acetic,  and 
propionic  acids ;  those  of  the  hydroxy-acids  capable  of  yielding 
lactones  were  obtained  in  that  form. 
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The  /3-methyladipic  acid  obtained  melts  at  90"5 — 91°,  boils  at 
205°  under  8  mm.  and  230°  under  30  mm.  pressure,  and  has 
[a]D  +8‘62°;  its  dianilide  melts  at  198 — 199°.  On  oxidising 
methyl-A2'3-c?/efohexene  by  means  of  nitric  acid,  the  same  /3-methyl¬ 
adipic  acid  is  apparently  obtained,  but  in  this  case  two  dianilides  are 
formed,  one  melting  at  197 — 198°  and  the  other,  less  soluble  in  alcohol 
thau  the  former,  at  203 — 204-5°.  If  the  methyl-A2,3-c;?/cfohexene  is 
oxidised  by  permanganate,  it  yields  inactive  /3-methyladipic  acid  melting 
at  84-5— 85-5°. 

The  potassium,  sodium,  ammonium ,  barium,  calcium ,  zinc,  lead,  and 
copper  salts  of  /3-methyladipic  acid  were  prepared  and  the  last-named 
analysed. 

Ethyl  fi-methyladipate,  C7FT10O4Et2,  is  a  pleasant-smelling  liquid 
boiling  at  257°  under  746  mm.  pressure  and  having  sp.  gr.  1-0128  at 
0°/0°  and  0-9950  at  20°/0°. 

Ethyl  hydrogen  fS-methyladipate,  C7Hn04Et,  boils  at  164 — 166°  and 
has  sp.  gr.  1-0830  at  0°/0°  and  1-0673  at  20°/0°. 

/ 3-Meihyladipic  dianilide,  C7H10O2(NHPh)2,  is  soluble  in  alcohol 
and  generally  melts  at  197 — 198°,  although  occasionally  it  shows  the 
melting  point  201 — 203°. 

f 3-Methyladipic  monoanilide,  C7Hn02*NHPh,  is  soluble  in  methyl  or 
ethyl  alcohol  and  in  hot  benzene  or  toluene,  from  which  it  separates  in 
long,  silky  needles  melting  at  100 — 103°. 

r-Pyrotartarie  anhydride,  C5H603,  separated  from  the  products  of 
oxidation  of  menthone,  is  readily  soluble  in  alcohol,  ethyl  acetate, 
benzene,  or  acetone,  and  melts  at  67 — 68° ;  it  has  [a]D  +3-8°. 

The  r-pyrotartaric  acid,  prepared  from  the  anhydride,  melts  at 
112-5 — 113-5°  and  gives  the  rotation  a  +47'  in  6 "5  per  cent,  solution 
in  a  200  mm.  tube.  These  two  compounds  are  probably  admixed  with 
the  racemic  compound,  since  Ladenburg  gave  higher  values  for  the 
rotations  of  these  substances.  T.  H.  P. 

Some  Transformations  of  d-Pinene  and  Terpene  Hydrate. 
Antonio  Denaro  and  Giuseppe  Soarlata  ( Gazzetta ,  1903,  33,  i, 
393 — 401). — The  gradual  and  cautious  addition  of  monochloro- 
acetone  and  d-pinene  to  aluminium  chloride  at  0°,  or  the  action  of 
acetone  on  cf-pinene  in  presence  of  aluminium  chloride,  gives  rise  to  a 
colourless,  oily  compound,  C10Hl6O,  which  has  an  odour  of  cloves  and 
boils  at  290°. 

The  action  of  sodium  ethoxide  on  the  tetra-iodo-derivative  of  pinene 
yields  tri-iodoethoxy  pinene,  C10H14OI3Et,  which  is  obtained  as  an  oil ; 
treatment  with  nascent  hydrogen  gives  a  fairly  stable,  oily  iodoethoxy - 
pinene,  C10H14OIEt,  and  an  unstable  di  iodoethoxy pinene,  C10H14OI2Et. 

An  improved  method  for  preparing  terpinol  consists  in  acting  on 
terpene  hydrate  with  aqueous  zinc  chloride  and  distilling  with  steam 
the  liquid  so  obtained. 

The  action  of  hydriodic  acid  (2  mols.)  on  terpene  hydrate  and  sub¬ 
sequent  treatment  with  potassium  hydroxide  yields  a  compound, 
C8H1204,  apparently  identical  with  Hempel’s  terpenylic  acid. 

Chloroacetone  and  terpene  hydrate  yield  terpinol  and  cajeputol. 

T.  H.  P. 
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Phellandrene.  Iwan  L.  Kondakoff  ( J \  pr.  Chem.,  1903,  [ii],  68, 
294 — 296.  Compare  Semmler,  this  vol.,  i,  641). — To  test  the 
correctness  of  Semmler’s  formulae  for  phellandrene  and  i^-phell- 
andrene,  the  author  proposes  to  attempt  the  conversion  of  the  carvo- 
menthene,  obtained  from  fer.-carvomenthol,  into  phellandrene. 

G.  Y. 

Ethereal  Oil  of  Cassia  Flowers.  Heinrich  Walbaum  (J.  pr, 
Chem.,  1903,  [ii],  68,  235—250.  Compare  Abstr.,  1901,  i,  394).— 
The  oil  of  cassia  flowers  ( Acacia  Cavenia)  contains  40 — 50  per  cent, 
of  eugenol,  8  per  cent,  of  methyl  salicylate,  and  52 — 42  per  cent,  of 
substances  insoluble  in  dilute  aqueous  sodium  hydroxide,  consisting  of 
benzyl  alcohol  (about  20  per  cent.),  geraniol,  anisaldehyde,  and  eugenol 
methyl  ether.  Linalool,  decylaldehyde,  and  a  ketone  with  an  odour  of 
violets,  ionone,  or  irone  are  probably  present  but  could  not  be 
identified  with  certainty.  The  oil  does  not  contain  methyl 
anthranilate. 

Anisaldehyde  forms  a  semicarbazone  which  crystallises  in  white 
leaflets  and  melts  at  203 — 204°, 

The  oil  of  cassia  flowers  ( Acacia  Farnesiana),  obtained  from  Indian 
cassie  pomade,  contains  benzaldehyde,  salicylic  acid,  methyl  salicylate, 
benzyl  alcohol,  an  aldehyde,  which  has  an  odour  resembling  that  of 
decylaldehyde  and  forms  a  semicarbazone  melting  at  97°,  and  a  ketone, 
which  has  an  odour  of  violets  and  forms  a  semicarbazone  melting  at 
143°.  Eugenol  is  not  present. 

A  French  specimen  of  oil  of  cassia  flowers  ( Acacia  Farnesiana), 
obtained  by  extraction  with  light  petroleum,  contains  methyl  salicyl¬ 
ate  and  salicylic  acid.  The  portion  of  the  oil  insoluble  in  aqueous 
sodium  hydroxide  has  [a]D  +  0°50'  and  boils  at  80 — 180°,  the  greater 
part  at  90 — 115°,  under  11  mm.  pressure.  The  fraction  boiling  at 
115 — 135°  contains  aldehydes  and  ketones,  that  boiling  at  130°  under 
11  mm.  pressure  has  an  odour  of  violets.  G.  Y. 

Caoutchouc.  III.  Carl  O.  Weber  {Ber.,  1903,  36,  3108—3115. 
Compare  Abstr.,  1902,  i,  552). — The  milk  from  Castilloa  elastica 
has  been  investigated.  When  shaken  with  water  at  the  ordinary 
temperature,  it  does  not  form  a  homogeneous  emulsion,  but  on  raising 
the  temperature  a  liquid  having  the  general  appearance  of  mammalian 
milk  is  obtained.  Although  the  milk  contains  as  much  as  7  per  cent, 
of  proteids,  it  does  not  coagulate  to  any  appreciable  extent  when  freed 
from  caoutchouc  and  boiled  ;  coagulation  readily  occurs,  howe/er,  on 
the  addition  of  a  few  drops  of  acetic  acid.  When  the  milk  or  the 
aqueous  emulsion  is  kept  for  some  time,  it  assumes  a  deep  brown  colour, 
and  when  subsequently  warmed  the  whole  of  the  proteids  undergo 
coagulation.  This  change  is  probably  due  to  the  presence  of  an 
oxydase  in  the  milk. 

The  statement  that  caoutchouc  milk  contains  tannin  is  incorrect. 
The  dark  green  coloration  produced  by  iron  salts  is  due  to  the 
presence  of  a  glucoside,  which,  on  hydrolysis,  yields  dambonitol 
(dimethyW-inositol). 

Caoutchouc  is  insoluble  in  ether  and  does  not  exist  as  such  in  the 
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milk,  since  extraction  of  the  milk  with  ether  removes  28  per  cent,  of 
a  viscid,  oily  constituent,  which,  after  exposure  to  light,  becomes  solid 
and  then  possesses  all  the  characteristics  of  caoutchouc.  A  dry 
ethereal  solution  of  the  oil  can  be  kept  for  several  weeks  in  a  cool 
place  without  undergoing  this  transformation.  The  change  (poly¬ 
merisation  ? )  is  brought  about  instantaneously  by  the  addition  of  a 
little  formic  acid  or  hydrogen  chloride. 

In  the  india-rubber  industry,  this  change  is  often  accomplished  by 
mechanical  methods  in  the  process  of  washing.  J.  J.  S. 

Quillajic  Acid.  Paul  Hoffmann  ( Ber .,  1903,  36,  2722 — 2734). 
— Quillajic  acid  is  one  of  the  saponin  group  of  glucosides.  The 
author  has  prepared  it  from  “  Saponinum  depuratum  ’’  according  to 
Robert’s  directions  (Abstr.,  1887,  55)  and  has  found  it  to  be  identical 
with  the  product  obtained  from  the  extract  of  Cortex  quillajae. 
The  molecular  weight,  determined  by  the  cryoscopic  method,  was 
731‘6,  and  the  acid  has  the  probable  composition  Ca3H52018  or 
CggHggOjg.  It  wa s  obtained  as  a  brown,  amorphous,  very  hygro¬ 
scopic  powder;  it  is  but  faintly  acid  and  does  not  expel  carbon 
dioxide  from  carbonates.  It  is  easily  soluble  in  ethyl,  isobutyl, 
and  methyl  alcohols  and  in  water.  By  dilute  acids,  it  is  converted 
into  sapogenin,  galactose,  and  a  dextrorotatory  sugar  which  is  not 
fermentable  by  yeast.  Sapogenin,  when  acted  on  by  dilute  nitric 
acid,  yields  a  nitro-derivative  which  softens  at  197°.  The  nitro- 
derivative,  formed  when  concentrated  nitric  acid  is  used,  is 
explosive. 

As  by-products  in  the  preparation  of  quillajic  acid,  were  obtained 
acids  melting  at  167°  and  207 — 208°  respectively  and  a  liquid  boiling 
at  134 — 135°  under  13  mm.  pressure.  A.  McK. 

Solanin.  Albert  Hilger  and  W.  Merkens  (Ber.,  1903,  30, 
3204 — 3206). — Crude  solanin  is  purified  by  extraction  with  boiling 
absolute  alcohol  and  precipitation  with  acetic  acid,  water,  and 
ammonia.  Chlorophyll  and  colouring  matters  may  be  removed  by 
ethyl  acetate.  The  product  is  recrystallised  from  alcohol.  Hydro¬ 
lysis  with  2  per  cent,  sulphuric  acid  forms  crotonaldehyde,  dextrose, 
and  solanidine,  according  to  the  equation  : 

2C52H8h.018N  =  2C39H6102N  +  3CcH1206  +  2C4H60  + 12H20, . 
which  was  confirmed  by  analysis.  Amorphous  solanin  (solanein)  is 
an  anhydride  of  crystalline  solanin,  being  solanin  —  5H20.  Acetone 
containing  water  converts  amorphous  into  crystalline  solanin  in  8 
months.  C.  H.  D. 

Some  1-Acylcoumarones  and  the  Decomposition  of  1-Acetyl- 
coumarone.  Richard  Stoermer  and  M.  Schaffer  (Ber.,  1903,  36, 
2863 — 2872.  Compare  Abstr.,  1900,  650). — An  improved  method  is 
given  of  preparing  1-acetylcoumarone  from  chloroacetone  and  the 
sodium  derivative  of  salicylaldehyde,  the  yield  being  about  75  per 
cent,  of  the  weight  of  aldehyde  used. 
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1  -Dibromoacetylcoumarone,  C6H4<^Qy-^>C,CO'CHBr2,  crystallises 

from  chloroform  in  stout,  white  needles  and  melts  at  90°,  but  could 
not  be  converted  into  the  corresponding  aldehyde  by  the  action  of 
water,  lead  oxide,  or  silver  oxide.  2- A  cetyl-fi-naphthcifuran, 

c1,h6<°^c-co-ch3, 

prepared  by  condensing  the  sodium  derivative  of  /?-naphtholaldehyde 
with  chloroacetone,  crystallises  from  alcohol  in  large,  scaly  crystals  and 
melts  at  115 — 116°;  the  semicarbazone,  CjgHjgOoNg,  forms  white,  crys¬ 
talline  flocks  and  melts  at  249°;  the  phenylhydrctzone ,  C20H16ON2, 
crystallises  from  alcohol  in  yellow,  glistening  scales  and  melts  at  189°  ; 
the  oxime  forms  minute  needles  and  melts  at  207° ;  the  iromo-deriva- 
tive,  Cl4H902Br,  crystallises  from  chloroform  and  melts  at  113°;  the 
cZffiromo-derivative  crystallises  from  chloroform  in  yellow,  nodular 
masses  and  melts  at  177°.  Coumarylketo-fi-naphthafuran , 

C1»He<^>C-CO-C<g^>C6H4( 

prepared  by  condensing  the  monobromo-derivative  with  salicylaldehyde, 
crystallises  from  alcohol  in  stout,  golden-yellow  needles  and  melts  at 
200°. 

\-Aminoethylcoumarone,  prepared  by  re¬ 

ducing  acetylcoumaroneoxime,  is  a  colourless  oil  which  boils  at  140° 
under  20  mm.  pressure ;  the  hydrochloride  is  a  stable  salt  and  melts  at 
114°;  the  hydrobromide  is  less  stable  and  melts  at  95°;  the  hydriodide 
is  a  somewhat  unstable  salt  and  melts  at  144°;  the  aurichloride  forms 
glistening,  brown  needles  and  melts  at  117°;  the  platinichloride  forms 
yellow  flakes  and  melts  at  191°;  the  mercurichloride  crystallises  from 
water  in  white  needles  and  melts  at  114°.  l-Coumarylmethylcarbinol, 

Cg^-^Q^^C’CHMe’OH,  prepared  by  the  action  of  nitrous  acid  on 

the  amine,  boils  at  145°  under  15  mm.  pressure  and  solidifies  to  a 
white,  radiating,  crystalline  mass  which  melts  at  37°;  the  phenyl- 
urethane  melts  at  126°.  This  compound  is  not  formed  on  reducing 
acetylcoumarone  with  sodium ;  the  first  reduction  product  isolated 

is  coumaranylmethylcarbinol,  C6H4<Cqjj  ^CH/CHMe'OH,  a  colour¬ 
less  oil  of  powerful  odour,  which  boils  at  142°  under  15  mm.  pres¬ 
sure  ;  the  phenylurethane  crystallises  from  dilute  alcohol  and  melts  at 
73°.  y-o- Ilydroxy phenyl-a-rnethylp'opyl  alcohol , 

HO-C6H4-CH2-CH2*CHMe-OH, 

a  reduction  product  formed  in  rather  larger  quantities,  is  obtained 
as  a  colourless  oil  boiling  at  188 — 192°  under  15  mm.  pressure,  which 
solidifies  to  a  white,  radiating,  crystalline  mass,  and  when  recrystal¬ 
lised  from  water  separates  in  white  needles  and  melts  at  65°;  the 
monophenylurethane  crystallises  from  light  petroleum  in  minute,  white 
needles  and  melts  at  90°;  the  diurethane  forms  white,  nodular 
crystals  and  melts  at  107’5°;  by  removal  of  a  molecule  of  water,  the 
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alcohol  is  converted  into  2-methylchroman,  C6H4<^ 


0 - CHMe 

CH2-CH2 


Synthesis  of  Coumaran  and  its  Homologues.  Richard 
Stoermer  and  Fr.  Gohl  ( Ber ,,  1903,  36,  2873 — 2877). — Coumaran 
and  its  homologues  can  be  prepared  synthetically  by  the  action  of 
sodium  on  o-bromophenyl  bromoethyl  ethers,  C6H4Br*0*CH2,CH8'Br  + 

2Na  =  C(iH4<£“->CH2  +  2NaBr. 

o -Chlorophenyl,  bromoethyl  ether ,  Cf)H4Cl*0,CH2,CH2Br,  i3  a  colourless 
oil  and  boils  at  140 — 142°  under  13  mm.  pressure.  Di-o- chlorophenyl 
ethylene  ether,  C2H1[0*C6H4C1].2,  crystallises  from  alcohol  in  white 
flakes  and  melts  at  103 — -104°.  o-Bromophenyl  bromoethyl  ether, 
C6H4Br-0-CH2-CH2Br, 

boils  at  160 — 162°  under  16  mm.  px-essure.  Di-o-bromophenyl  ethylene 
ether,  C.2H4[O*C0H4Br]2,  crystallises  from  light  petroleum  in  minute, 
white  needles  and  melts  at  1 10 — 111°.  o-Bromo-ip-tolyl  bromoethyl  ether, 
C6H3MeBr,0,CH2,CH2Br,  boils  at  172 — 173°  under  15  mm.  pressure. 
Di-o-bromo-ip-tolyl  ethylene  ether,  C2H4[O,C0H3MeBr]2,  crystallises  from 
benzene  in  minute,  white  needles  and  melts  at  156°.  o-Bromo-m- 
xylenyl  bromoethyl  ether,  C6H2Me2Br,0,CH2*CH2Br,  boils  at  172 — 173° 
under  13  mm.  pressure.  Di-o  bromo-m-xylenyl  ethylene  ether , 
C2H4[0;C6H2Me2Br]2, 

separates  from  light  petroleum  in  minute,  white  needles  and  melts  at 

100°. 


\~Methylcoumaran ,  C6H3Me<C|^  j  ^>CH2 


prepared  by  the  action  of 


sodium  on  o-bromo-p-tolyl  bromoethyl  ether,  boils  at  210 — 211°,  has  a 
sp.  gr.  1'042  at  19°,  and  nD  1’5385  at  19°.  4:6 -Dimethylcoumaran, 


C6H2Mc2<C[q|j  ^>CH2,  has  a  sp.  gr.  1'029  at  19°  and  nD  1'5340  at  19°. 

T.  M.  L. 


Compounds  of  Alkaloids  with  Hydroferrocyanic,  Hydro- 
ferricyanic,  Thiocyanic.  and  Nitroprussic  Acids.  Maurits 
Greshoff  ( Chem .  Centr.,  1903,  ii,  385  ;  from  Fharm.  Weelcblad,  40, 
541—542). — Sparingly  soluble  precipitates  are  often  obtained  on 
mixing  solutions  of  alkaloids  with  10  per  cent,  solutions  of  sodium 
nitroprusside,  potassium  ferrocyanide,  ferricyanide,  or  thiocyanate. 
The  following  were  analysed  : 

Papaverine  hydro/errocyanide,  C20H2]O4N,H4Fe(CN)6,5H2O.  Strych¬ 
nine  nitroprusside,  (C21H2202N2)2,H2FeN0(CN)5,  crystallises  from 
water.  Quinine  nitroprusside,  (C20H24O2N2)2,H2FeNO(CN)5,  crys¬ 
tallises  in  bright  brown  needles  from  water  or  in  garnet-red 
crystals  from  alcohol  and  decomposes  at  about  195°.  Quinidine 
nitroprusside,  C20H24O2N2,H(,FeNO(CN)5,2H2O,  resembles  the  quinine 
derivative  and  decomposes  at  about  190°.  W.  A.  D. 


ORGANIC  CHEMISTRY. 


849 


Oxidation  Products  of  Codeine.  Fritz  Ach  and  Ludwig 
Knorr  ( Ber .,  1903,  36,  3067 — 3073). — Whilst  the  oxidation  products 
of  morphine  throw  no  light  on  its  constitution,  the  conditions  are  more 
favourable  when  codeine,  the  methyl  ether  of  morphine,  is  oxidised. 

When  codeine  is  dissolved  in  sulphuric  acid  and  then  oxidised  by 
chromic  acid  at  5 — 10°,  the  main  product  is  oxycodeine,  C18H2104N ;  it 
melts  at  207 — 208°,  gives  a  characteristic  red  coloration  with  con¬ 
centrated  sulphuric  acid,  and  is  easily  soluble  in  dilute  acids,  from  the 
solution  of  which  it  is  precipitated  in  needles  by  sodium  carbonate. 
The  presence  of  two  alcoholic  groups  in  its  molecule  is  indicated  by  the 
formation  of  a  diacetyl  derivative,  which  crystallises  from  alcohol  in 
glistening  prisms  and  melts  at  160 — 161°.  Oxycodeine  is  readily 
regenerated  by  the  hydrolysis  of  the  acetyl  compound.  Its  methiodide 
crystallises  from  alcohol  with  l^EtOH.  Diacetyloxy codeine  methiodide 
separates  in  colourless  crystals  which  decompose  at  248 — 255°. 

Codeineone,  C18H1903N,  is  formed  either  by  oxidising  codeine  with 
potassium  permanganate  in  acetone  solution  or  by  using  chromic  acid 
in  sulphuric  acid  solution  and  allowing  the  temperature  to  rise.  Its 
relationship  to  codeine  is  that  of  ketone  to  alcohol.  It  separates  from 
ethyl  acetate  in  colourless  prisms,  which  melt  at  185 — 186°  and 
assume  a  rose-coloured  tint  on  exposure  to  air.  It  is  more  sparingly 
soluble  in  all  solvents  than  codeine,  and  exhibits  a  stronger  Isevo- 
rotation,  giving  [a]D  -  205°  at  15°  (c  =  l'007)  in  alcoholic  solution. 
Its  hydrochloride  forms  needles  which  part  with  their  water  of 
crystallisation  at  about  145°  and  then  melt  at  179 — 180°.  The  picrate 
decomposes  at  about  205°;  the  picrolonate  crystallises  from  dilute 
alcohol  in  hexagonal  prisms  which  decompose  at  about  228°. 
Codeineone  exerts  a  disagreeable  physiological  effect  on  the  skin.  The 
oxime  separates  from  alcohol  in  rectangular  leaflets  containing  lEtOH 
and  melts  and  decomposes  at  212°.  From  its  solution  in  acid,  it  is 
reprecipitated  by  sodium  carbonate.  It  gives  [a]D  —499°  at  15° 
(c  =  0T386)  in  ethyl  alcoholic  solution.  Its  methiodide  separates  from 
water  in  tiny  needles  which  contain  2H20,  and,  when  anhydrous, 
softens  at  170°  and  melts  completely  at  about  180°  ;  it  is  very  unstable. 
Codeineoneoxime  can  be  reduced  to  codeine. 

When  nitrocodeine  is  further  nitrated,  a  highly  crystalline  nitro-acid, 
ClflH1809I72,  is  foimed.  A.  McK. 

Morphine.  IV.  Conversion  of  Codeine  into  Thebenine, 
Morphothebaine,  and  Methylthebaol.  Ludwig  Knorr  [Ber., 
1903,36,  3074 — 3083). — The  following  conclusions  are  drawn  respect¬ 
ing  the  constitution  of  morphine.  Morphine  is  a  derivative  of  3  :  4  :  6- 
trihydroxyphenanthrene.  The  oxygen  atom  in  position  4  is  an  indiffer¬ 
ent  “bridge  oxygen”  atom,  the  hydroxyl  in  position  3  is  phenolic,  and 
the  hydroxyl  in  position  6  is  alcoholic.  Thebaine  is  the  methyl  ether  of 
the  enolic  form  of  codeineone.  In  the  morphol  formation,  the  alcoholic 
hydroxyl  of  morphine  and  not  the  indifferent  oxygen  atom  is  attacked. 
The  methoxyl  grouping  in  thebaine,  which  suffers  hydrolysis  to  a 
phenolic  hydroxyl  grouping,  is  in  position  6.  Thebaine  or  codeineone, 
when  boiled  with  acetic  anhydride,  forms  a  hydramine  and  a  phenan- 
threne  derivative,  the  former  containing  one  hydroxyl  grouping  and 
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the  latter  three.  The  nitrogen  atom  in  morphine  is  in  position  5  of 
the  phenanthrene  ring.  The  formula  for  morphine,  suggested  by 
Pschorr,  Jaeckel  and  Fecht  (this  vol.,  i,  193),  does  not  satisfactorily 
account  for  the  splitting  off  of  hydramine  and  for  the  formation  of 
pyrene  from  thebenol  and  thebenine. 

When  codeineone  is  boiled  with  acetic  anhydride,  it  forms  a 
diacetoxymethoxyphenanthrene,  which  melts  at  162 — 163°.  The 
acetyl  groups  in  this  compound  can  be  replaced  by  methyl  groups  and 
the  resulting  yellow  oil  yields  a  picrate  which,  when  crystallised  from 
alcohol,  melts  at  107 — 109°  and  is  identical  with  methylthebaol  picrate 
(Pschorr,  Seydel,  and  Stohrer,  this  vol.,  i,  167 ;  Vongerichten,  this 
vol.,i,  168).  From  the  mother  liquor  remaining  after  removal  of  the 
diacetoxymethoxy phenanthrene,  the  hydramine  (etbanolmethylamine) 
was  isolated  in  the  form  of  its  gold  salt,  which  was  identical  with 
the  product  obtained  from  thebaine. 

When  codeineone  is  boiled  for  a  few  minutes  with  dilute  hydro¬ 
chloric  acid,  thebenine  hydrochloride,  C18H1903N,HC1,  is  formed ;  it 
melts  at  235°.  When  codeineone  is  decomposed  by  a  methyl  alcoholic 
solution  of  hydrogen  chloride,  methebenine  hydrochloride,  crystallising 
at  245°,  is  produced.  Codeineone  is  converted  into  morphothebaine 
hydrochloride  by  being  heated  in  a  sealed  tube  at  100°  with  fuming 
hydrochloric  acid  ;  this  hydrochloride  melts  at  158°  and  is  identical 
with  the  product  obtained  by  Freund  (Abstr.,  1899,  i,  307)  from  the¬ 
baine.  The  base  melts  and  decomposes  at  about  197°. 

A.  McK. 

Constitution  of  cT-Lupanine  from  Lupinus  Albus.  Abturo  Sol- 
daini  ( Gazzetta ,  1903,  33,  i,  428 — 440). — The  oxidation  of  c£-lupanine 
yields  products  varying  very  considerably  with  the  conditions  of 
temperature,  dilution,  <fcc.,  under  which  the  oxidation  is  carried  out. 
From  the  results  obtained,  the  author  concludes  that  (f-lupanine  pro¬ 
bably  contains  an  ethylene  or  oxy-ethylene  grouping  which,  in  certain 
conditions,  is  oxidised  and  eliminated  as  oxalic  acid.  T.  H.  P. 

Piperidyl-2-acetic  Acid  and  Condensation  of  y  Picoline 
[4-Methylpyridine]  and  of  2 : 6-Dimethylpyridine  with  Form¬ 
aldehyde.  Wilhelm  Koenigs  and  Gustav  Happe  ( Ber .,  1903,  36, 
2904 — 2912.  Compare  Abstr.,  1902,  i,  394). — Piperidyl-2-acetic  acid 
is  not  readily  oxidised  j  it  forms  an  aurichloride  which  crystallises  in 
yellow  needles  melting  and  decomposing  at  171 — 172°. 

2  : 6-Dimethylpyridine  is  best  isolated  from  commercial  2-picoline 
by  conversion  into  its  ferrocycmide ,  which  is  then  decomposed  by 
alkali.  Its  hydrochloride  melts  at  230°,  decomposes  at  a  somewhat 
higher  temperature,  and  when  pure  is  not  hygroscopic  (compare 
Ladenburg,  Abstr.,  1888,  498). 

When  heated  with  35  per  cent,  formaldehyde  solution  for  10  hours  at 
135 — 140°,  the  base  is  converted  into  2-methyl-6-hydroxyethylpyridine. 
The  platinichloride  melts  and  decomposes  at  196 — 198°,  and  the  auri¬ 
chloride  melts  at  153 — 155°.  The  hydrochloride,  mereuriehloride,  aDd 
picrate  have  not  been  obtained  in  a  crystalline  form.  On  oxidation 
it  yields  2-methylpyridine-6-carboxylic  acid  (Ladenburg  and  Scholtze 
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Abstr.,  1900,  i,  409)  which,  after  recrystallisation  from  benzene,  melts 
at  128—129°. 

The  mixture  of  2-  and  4-picolines,  left  after  the  removal  of  the 
lutidine  from  commercial  /3-picoline,  reacts  with  formaldehyde  solution 
at  100°,  yielding  i-pyridyl-ter.Autantriol  (trimethylolA-picoline), 
CgNH^O^H^OH)^  which  crystallises  from  alcohol  in  colourless 
needles  melting  at  156 — 157°,  although  it  begins  to  turn  pink  at 
100°.  The  hydrochloride  melts  at  137 — 138°  and  is  very  readily 
soluble  in  water. 

By  the  action  of  hydriodic  acid  and  phosphorus  at  150 — 160°, 
it  is  transformed  into  the  tri-iodohydrin,  C5NH4*C(CH2I)3,  melting 
at  136°  and  insoluble  in  water.  The  iodine  derivative,  on  reduction 
with  hydriodic  acid  and  zinc  dust,  yields  4-ter .-butylpyridine, 
C5NH4*CMe3,  which  boils  at  196 — 197°  and  has  a  characteristic 
odour.  Its  aurichloride  melts  at  184°;  the  platinichloride  is  some¬ 
what  more  soluble  and  melts  and  decomposes  at  212 — 213°. 

i#oNicotinic  acid  is  obtained  when  the  trihydroxy-derivative  is 
oxidised  with  nitric  acid,  J.  J.  S. 

Additive  Products  of  Quinone  with  Salts  of  Pyridine  and 
Quinoline.  Giovanni  Ortolkva  (Gazzetta,  1903,  33,  i,  164 — 168. 
Compare  Abstr.,  1902,  i,  54  and  674).  —  By  adding  a  slight  excess  of 
concentrated  hydrofluoric  acid  solution  to  a  mixture  of  quinone  and 
pyridine,  the  additive  compound,  C6H402,05H5N,3HF,  is  obtained ;  it 
crystallises  from  water  in  yellow  scales  melting  and  decomposing  at 
240 — 242°,  and  is  slightly  soluble  in  alcohol.  It  has  a  strongly  acid 
reaction  in  aqueous  solution  and  dissolves  in  alkali  hydroxides,  giving 
a  red  coloration,  whilst  alcoholic  potassium  hydroxide  dissolves  it, 
forming  a  violet  liquid.  By  the  addition  of  hydrochloric  acid  to  its 
solutions  in  alkali  hydroxides,  the  corresponding  additive  product  of 
quinone  and  pyridine  hydrochloride,  melting  at  223 — 225°,  is  obtained 
(< loc .  c it.). 

The  additive  product ,  C6H402,C5H5N,HN03,  prepared  from  quinone, 
pyridine,  and  dilute  nitric  acid,  separates  from  water  in  yellow 
needles  melting  at  212 — 214°  and  dissolves  in  alkalis  with  formation 
of  a  red  coloration. 

The  additive  product,  C6H402,C9H7N,HI,  obtained  either  by  addipg 
iodine  to  an  alcoholic  solution  of  quinol  and  quinoline  or  by  adding 
hydriodic  acid  to  a  mixture  of  quinone  and  quinoline,  crystallises  from 
■water  in  yellow  needles  containing  1H20  and  melting  at  223 — 225°  ; 
it  is  readily  soluble  in  alcohol  and  is  dissolved  also  by  aqueous  alkali 
hydroxides  giving  a  red  coloration,  and  by  alcoholic  potassium 
hydroxide,  to  which  it  imparts  a  green  coloration,  gradually  changing 
to  reddish-brown. 

The  additive  product  of  quinone  with  quinoline  hydrochloride, 
C6H402,C9H7N,HC1,  prepared  by  the  action  of  concentrated  hydro¬ 
chloric  acid  on  the  corresponding  hydriodide  (see  above),  crystallises 
in  yellow  needles  melting  at  144 — 146°  j  it  is  soluble  in  alkali  solution 
giving  a  red  coloration,  and  in  alcoholic  potassium  hydroxide  yielding 
a  greenish-blue  solution. 

These  results,  together  with  those  previously  obtained  by  the  author 
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( loc .  cit.),  show  that  additive  products  with  pyridine  and  quinoline 
salts  are  only  obtained  with  o-  and  jo-benzoquinones.  T.  H.  P. 

Behaviour  of  Ethyl  3 : 5-Dimethyldihydropyridine-2 :  6-di¬ 
carboxylate  at  High  Temperatures  and  in  presence  of  Spongy 
Palladium.  Emil  Knoevenagel  and  Julius  Fuchs  ( Ber .,  1903,  36, 
2848 — 2857). — The  amount  of  hydrogen  liberated  from  2  grams  of 
ethyl  3  :  5-dimethyldihydropyridine-2  :  6-dicarboxylate  when  heated 
for  1  hour  with  0‘1  gram  of  spongy  palladium  increased  gradually 
from  101  c.c.  at  180 — 185°  to  145  c.c.  at  305 — 310°,  the  maximum 
quantity  theoretically  possible,  according  to  the  equation 
C6NH3Me2(C02Et)2  -  H2  +  C5NHMe2(C02Et)2, 
being  175‘4  c.c.  ;  when  diluted  with  twice  its  weight  of  toluene,  19  c.c. 
were  liberated  at  115 — 120°,  and  liberation  of  gas  can  be  detected 
even  at  85 — 90°.  Similar  results  were  obtained  with  0  02  gram  of 
palladium,  and  although  the  amounts  of  hydrogen  liberated  were 
somewhat  greater,  in  no  case  was  the  theoretical  maximum  reached. 
Experiments  were  therefore  made  in  which  the  action  was  continued 
until  no  more  gas  was  liberated,  and  it  was  found  that  after  8  hours’ 
heating  at  305 — 310°,  171  out  of  175  c.c.  were  liberated,  but  that  at 
lower  temperatures  the  volume  of  gas  was  much  less,  although  the 
ester  was  completely  decomposed  ;  an  examination  of  the  solid  residue 
showed  that  a  considerable  amount  of  the  hexahydro-ester  had  been 
produced. 

The  unimolecular  character  of  the  decomposition  was  shown  in  an 
experiment  in  which  1  gram  of  the  dihydro-ester  was  heated  at  263° 
with  9  grams  of  ethyl  3  : 5-dimethylpyridine-2  :  6-dicarboxylate  ;  after 
the  first  19  minutes,  the  velocity  constant  was  quite  steady.  At 
temperatures  above  300°,  a  further  decomposition  takes  place,  one  of 
the  carbethoxy-groups  is  eliminated  with  separation  of  carbon  dioxide 
and  ethylene,  and  ethyl  3  : 5-dimethylpyridine-2  carboxylate  is  obtained. 

T.  M.  L. 


Constitution  of  Apophyllenic  Acid.  Alfred  Kirpal  ( Monatsh ., 
1903,  24,  519 — 525.  Compare  Kirpal,  Abstr.,  1902,  i,  564  ;  this  vol., 
i,  117  ;  Kaas,  this  vol.,  i,  117). — Apophyllenic  acid,  which  was  formerly 
considered  to  be  methylbetaine-3-carboxyisonicotimc  acid,  is  now 
shown  to  be  nicotinicmethylbetaine-4-carboxylic  acid, 

CHICH-NMe - O 

I  /CH  I 

c(co2h):c - co 

Methyl  apophyllenate,  prepared  from  methyl  iodide  aod  silver  apophyl- 
lenate,  melts  and  decomposes  at  218°  and  is  identical  with  4-methyl 
methylbetainecinchomeronate.  The  fact  that  the  latter  compound 
may  be  prepared  by  interaction  of  methyl  iodide  and  4-methyl 
cinchomeronate,  which  form  an  additive  compound  from  which 
hydrogen  iodide  is  eliminated,  is  adduced  as  evidence  for  the  constitution 
of  apophyllenic  acid.  Further,  methyl  iodide  interacts  with  3-methyl 
cinchomeronate  to  form  an  additive  compound,  which  then  yields  a 
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betaine  ester  with  properties  differing  from  those  of  the  betaine  ester 
obtained  from  apophyllenic  acid.  3-Methyl  methylbetainecincho- 
meronate  contains  1H80,  forms  colourless  needles,  and  melts  and 
decomposes  at  182°  ;  when  hydrolysed  with  dilute  hydrochloric  acid, 
potassium  hydroxide,  or  silver  oxide,  it  forms  apophyllenic  acid.  The 
non-formation  of  an  isomeric  apophyllenic  acid  thus  shows  that,  of  the 
two  possible  betaines  of  cinchomeronic  acid,  the  one  is  incapable  of 
existing  in  the  free  state,  whilst  apophyllenic  acid  is  very  stable. 

When  3-methyl  cinchomeronate  is  heated  at  154°,  it  undergoes  re¬ 
arrangement  into  apophyllenic  acid,  a  small  amount  of  4-methyl 
cinchomeronate  being  simultaneously  formed.  Similarly,  methyl 
isonicotinate  is  transformed  into  methyl betaine-wonicotinic  acid. 

A  method  for  preparing  apophyllenic  acid  by  the  action  of  nitric 
acid  on  cotarnine  is  described.  A.  McK. 

Formation  of  3-Pyridine  Derivatives  by  Ladenburg’s 
Reaction.  Alexei  E.  Tschitschibabin  (Aer.,  1903,  30,  2709 — 2711). 
— By  the  action  of  benzyl  chloride  or  iodide  on  pyridine,  the  author 
had  previously  prepared  2-  and  4-benzylpyridines  (Abstr.,  1901,  i, 
484).  The  mixture  of  bases,  obtained  as  a  by-product,  was  oxidised 
by  potassium  permanganate  and  sulphuric  acid  and  a  considerable 
quantity  of  pyridine- 2 -car  boxy  lie  acid  was  isolated,  whilst  only  a  small 
amount  of  pyridine-3-carboxylic  acid  was  obtained.  By  the  action  of 
alkyl  haloids,  therefore,  on  pyridine  at  elevated  temperature,  there  is 
formed,  in  addition  to  the  2-  and  4-isomerides  discovered  by  Laden  burg, 
a  small  amount  of  the  3-isomeride.  3-Ethylpyridine  is  also  produced 
in  small  amount  when  ethyl  iodide  acts  on  pyridine.  A.  McK. 

3-Benzylpyridine  and  its  Derivatives.  Alexei  E.  Tschitschi¬ 
babin  ( Ber .,  1903,  36,  2711 — 2713.  Compare  preceding  abstract). — 
3-Benzoylpyridine  melts  at  42°  and  boils  at  319°  (corr.)  under  741 
mm.  pressure.  When  reduced  by  hydriodic  acid  and  red  phosphorus, 
it  forms  3-benzylpyridine,  which  crystallises  in  needles,  melts  at  34°, 
boils  at  286 — 287°  under  740  mm.  pressure,  and  is  very  soluble  in 
alcohol  and  ether  and  almost  insoluble  in  water  ;  its  platinichloride 
melts  and  decomposes  at  200 — 202°,  whilst  its  picrate  melts  at 
126 — 127°.  When  reduced  by  sodium,  according  to  the  Wischnegradsky- 
Ladenburg  method,  it  forms  3 -benzylpiperidine,  a  syrupy  liquid, 
which  boils  at  278 — 279°  and  is  insoluble  in  water  but  miscible  in  all 
proportions  with  alcohol  and  with  ether ;  it  is  a  strong  base,  forming 
salts  which  crystallise  with  difficulty  ;  its  platinichloride  melts  and 
decomposes  at  191 — 192°.  A.  McK. 

Indolinone.  H.  Schwabz  ( Monatsh .,  1903,  24,  568 — 578. 

Compare  Brunner,  Abstr.,  1897,  i,  100;  1898,  i,  90). — [i-Methyl- 
butyrylphenylhydrazide  separates  from  dilute  aqueous  alcohol  in 
colourless  leaflets  and  melts  at  104°.  When  heated  with  calcium 
oxide  for  two  hours  at  227°  in  a  current  of  hydrogen  and  the  product 
treated  with  concentrated  hydrochloric  acid,  3-iso propylindolinone, 
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c6h4<^!  is  formed ;  it  crystallises  in  needles,  melts  at 

106°,  and  gives  the  colour  reactions  characteristic  of  indolinones.  Its 
silver  derivative  melts  at  163°.  Its  methyl  ether ,  prepared  by  the  action 
of  methyl  iodide  on  the  silver  derivative,  is  of  the  lactim  type  and  separ¬ 
ates  from  ether  in  pyramids  melting  at  82° ;  it  is  converted  into  the 
original  indolinone  by  means  of  hydrogen  iodide.  The  corresponding 
lactam  methyl  ether ,  prepared  by  heating  3-fsopropylindolinone  with 
sodium  methoxide,  methyl  alcohol,  and  methyl  iodide  at  110 — 120°  for 
16  hours,  separates  from  alcohol  in  white  needles  which  melt  at  96°. 
Acetyl-S-isopropylindolinone  separates  from  alcohol  in  greenish-white 
prisms  and  melts  at  104°. 

Dibromo-S-i&opropylindolinone ,  C6H2Br2<\__^^C,OH,  prepared 

by  the  action  of  bromine  water  on  a  solution  of  3-isopropylindolinone 
in  dilute  sulphuric  acid,  separates  from  alcohol  as  a  yellowish-brown, 
crystalline  powder  and  melts  at  142°. 

fi-Methylbutyrylphenylmethylhydrazide,  prepared  by  heating  phenyl- 
methylhydrazine  with  /?-methylbutyric  acid  at  140°  for  3 — 4  hours, 
separates  from  alcohol  in  white  leaflets  and  melts  at  61°.  When 
heated  with  calcium  oxide,  it  yields  3-isopropylindolinone  lactam 
methyl  ether.  A.  McK. 

Derivatives  of  Indandione  [Diketohydrindene].  Synthesis 
of  a-Diorthobenzylenepyridine.  Giorgio  Errera  ( Gazzetta ,  1903, 
33,  i,  417 — 428.  Compare  this  vol.,  i,  265). — Hydroxymethylene- 

indandione,  C6H4<Cqq^>C ! CH •  OH,  prepared  by  the  condensation 

of  indandione  with  ethyl  orthoformate  in  presence  of  acetic  acid, 
separates  from  the  solution,  on  adding  a  little  water  or  on  being  left 
exposed  to  the  air,  in  red  needles  or  plates  containing  1H20 ;  it 
melts  at  141 — 142°,  and  in  solution  in  water  or  alcohol  rapidly 
changes  into  methylfosindandione  (see  later),  to  which  is  due  the  red 
colour,  since  when  crystallised  from  benzene  it  is  obtained  colourless 
but  still  hydrated  ;  it  is  a  strong  acid,  turning  litmus  red  and  decom¬ 
posing  carbonates  in  the  cold.  The  sodium  derivative  separates  from 
water  in  yellow  needles  slightly  soluble  in  alcohol ;  the  ammonium 
compound  forms  yellow  needles  and,  on  heating,  readily  loses  water, 
yielding  aminomethyleneindandione  (see  later)  ;  the  copper  derivative, 
(C10H5O3)2Cu,  is  a  yellow  powder  insoluble  in  water,  and  the  silver 
compound  is  deposited  from  aqueous  solution  in  long,  yellow  needles. 

00 

Aminomethyleneindandione,  C6H4<^qq^>CICH*NH2,  prepared  as 

first  described  or  by  the  action  of  ammonia  on  methenylSisindandione, 
separates  from  alcohol  or  benzene  in  yellow  needles  or  from  ethyl 
acetate  in  hard,  lustrous  crystals  which  melt  and  decompose  at  240°  ; 
it  dissolves  in  alkali  hydroxide  solution  yielding  ammonia  and  the 
corresponding  salt  of  hydroxymethyleneindandione. 

Methenylbisindandione,  C6H4<C^qq^CICH*CH<^qq^>C6H4,  formed 
as  previously  mentioned  or,  together  with  anhydrodiketohydrindene,  by 
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the  action  of  indandione  on  hydroxymethyleneindandione,  crystallises 
from  xylene  in  long,  red  needles  melting  at  303° ;  it  is  slightly  soluble 
in  alcohol  or  benzene  and  more  so  in  acetic  acid,  yielding  intensely 
coloured  solutions  ;  it  has  acid  properties,  and  its  alkaline  salts  are 
orange-yellow  and  but  slightly  soluble  in  water ;  when  treated  with 
hydroxylamine,  it  yields  various  products  to  be  described  later  ;  with 
aqueous  ammonia,  it  gives,  on  the  one  hand,  indandione  and  amino- 
methyleneindandione,  and  on  the  other,  by  a  cyclic  condensation, 
a  diorthobenzylenonepyridine  ( a-diphenylenepyridine  dikelone), 

ch-ch:c-co-c-ch:c-co-c:ch-ch 

II  I  II  I  I  II. 

ch-ch:c — on=c — c:ch*ch’ 


which  separates  from  pyridine  solution  in  golden-yellow  needles 
changing,  in  contact  with  the  mother  liquor,  into  short,  yellowish- 
brown  prisms  melting  at  256° ;  its  dioxime,  C10HnO2N3,  is  obtained  as 
a  yellow  powder  which  is  insoluble  in  the  ordinary  solvents,  but 
soluble  in  bases,  and  decomposes  on  heating. 
a-Diorthobenzylenolpyridine, 

ch-ch:c-ch(oh)'C-ch:c-ch(oh)-c:ch-ch 
ch-ch:c - c-n=c - c:ch-ch’ 


prepared  by  boiling  an  acetic  acid  solution  of  the  preceding  compound 
with  zinc  dust,  separates  from  alcoholic  solution  in  pale  yellow  needles, 
soluble  in  acetic  acid  and  melting  at  270 — 275°;  in  dilute  acetic  acid 
solution,  it  presents  a  beautiful  violet  fluorescence. 

n.  7  .  ...  ch-ch:c-ch2‘C-oh:c-ch2-c:ch-ch 

ch-chic — — c*N— c — -c:ch-Hh’ 


prepared  by  the  reduction  of  the  preceding  compound  by  means  of 
hydriodic  acid  and  phosphorus,  crystallises  from  benzene  in  pale  yellow 
needles,  slightly  soluble  in  alcohol  and  more  so  in  pyridine ;  it  melts 
at  205°  and  distils  unchanged  at  a  high  temperature ;  it  is  a  weak 
base,  and  gives  salts  insoluble  in  all  the  ordinary  solvents  ;  it  dissolves 
in  hot  concentrated  sulphuric  acid,  which,  on  cooling,  deposits  the 
sulphate  in  crystalline  plates  ;  the  hydrochloride  separates  from  alcohol 
in  slender  needles ;  the  hydriodide  gives  an  additive  product  with 
iodine ;  the  picrate ,  C25H1607N4,  crystallises  in  yellow  plates  which 
soften  and  decompose  at  about  260°.  T.  H.  P. 


Substituted  Rhodanic  Acids  and  their  Aldehyde  Condensa¬ 
tion  Products.  I.  Rudolf  Andreasch  and  Artur  Zipser 
( Monatsh .,  1903,  24,  499 — 518). — The  condensation  products  of 
rhodanic  acid  with  aldehydes  are  dyes  which  are  of  no  practical 
applicability  (Zipser,  this  vol.,  i,  273).  In  order  to  obtain  more  stable 
dyes,  the  condensation  products  of  A-substituted  rhodanic  acids  with 
aldehydes  have  now  been  prepared. 

CONPh 

3-Phenylrhodanic  acid,  CH2<A _ i  ,  prepared  by  heating  an 

aqueous  alcoholic  solution  of  phenylthiocarbimide  with  thioglycollic 
acid  in  a  current  of  hydrogen,  crystallises  from  alcohol  in  leaflets  or 
needles  and  melts  at  192 — 193°  (von  Braun,  this  vol.,  i,  13,  gives 
188°).  When  apted  on  by  alkali,  it  forms  a  substance  which  separates 
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from  light  petroleum  in  colourless  needles  melting  at  150°,  the  consti¬ 
tution  of  which  has  not  yet  been  determined. 

. . .  xjo-N-cm,  . 


3 -Allylrhodanic  acid,  CH2<^ 


,  prepared  from  ally  1th  io- 


carbimide  and  thioglycollic  acid,  is  a  yellow  oil  insoluble  in  water. 

CONPh 

Z-Phenyl-5-benzylidenerhodanic  acid,  CHPbiC^r,  ,  best  pre- 

b  Ub 

pared  by  heating  molecular  quantities  of  benzaldehyde  and  3-phenyl- 
rhodanic  acid  with  anhydrous  sodium  acetate  and  acetic  acid  and  then 
crystallising  the  product  from  alcohol  (the  method  used  for  the  pre¬ 
paration  of  most  of  the  other  condensation  products  described),  separ¬ 
ates  in  yellow  needles  and  melts  at  186°. 

5-Benzylidene-Z-allylrhodanic  acid  separates  in  yellow  leaflets  or 
needles  and  melts  at  144°.  When  it  is  boiled  with  excess  of  baryta 
water,  allylamine  is  evolved  and  thiolcinnamic  acid  is  produced,  thus, 
C13HnONS2  +  3H20  =  CHPh:C(SH)-C02H  +  C3H5-NH2  +  H2S  +  C02. 
5-o-Hydroxybenzylidene-Z-allylrhodanic  acid , 

oh-c6h4-ch:c<^^C3H5, 

prepared  by  the  addition  of  sodium  hydroxide  solution  to  an  alcoholic 
solution  of  salicylaldehyde  and  allylrhodanic  acid,  melts  at  179°  and 
dissolves  in  aqueous  alkalis  to  a  red  solution,  from  which  it  can  be 
precipitated  by  addition  of  acid. 

3- Phenyl-5 -\>-methoxybenzylidenerhodanic  acid, 

OMe-C6H4-CH:C<g^gh, 

prepared  from  anisaldehyde  and  phenylrhodanic  acid,  forms  yellow 
needles  and  melts  at  221°. 

5-'p-Methoxybenzylidene-3-allylrhodanic  acid  forms  yellow  needles  and 
melts  at  114°. 

3-Phenyl-5-rnethylenedioxybenzylidenerhodanic  acid, 

CH2:o2:c6Hs-CH:c<g^Fh, 

prepared  from  piperonal  and  3-phenylrhodanic  acid,  forms  yellow 
needles  and  melts  at  193°. 

5-Methylenedioxybenzylidene-3-allylrhodanic  acid  forms  yellow  needles 
and  melts  at  151°. 

3-Phenyl- 5-o-nitrobenzylidenerhodanic  acid, 

N02-c„H4-CH:c<g^gh, 

prepared  from  o-nitrobenzaldehyde  and  3-phenylrhodanic  acid,  forms 
orange-red  plates  and  melts  at  238°. 

5-o -Nitrobenzylidene-3- allylrhodanic  acid  melts  at  73°. 

CONPh 

3 -Phenyl-5-cinnamylidenerhodanic  acid,  CHPblCTPCHiC^  I  , 


prepared  from  cinnamaldehyde  and  3-phenylrhodanic  acid,  forms 
orange-red  needles  and  melts  at  217°. 

b-Cinnamylidene-3-allylrhodanic  acid  forms  gold-coloured  scales  and 
melts  at  166°, 
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5-p -Methoxybenzylidenerhodanic  acid,  OM  e  •  C6  H4  •  C  H !  C<^ 

prepared  from  anisaldehyde  and  rhodanic  acid,  forms  golden 
which  melt  and  decompose  at  130 — 142°. 
5-Methylenedioxybenzylidenerhodanic  acid, 


CONH 

s— cs  ’ 

needles 


ch2:o2:c6h3-ch:c< 


CONH 
s— CS’ 


prepared  from  piperonal  and  rhodanic  acid,  forms  microscopic  needles 
which  begin  to  decompose  at  245°. 

5-o- IJydroxybenzylidenediphenylthiohydantohi, 


hocgh4*ch:c< 


CONPh 
S — CINPh 


prepared  from  salicylaldehyde  and  diphenylthiohydantoin,  forms  bright 
yellow  needles  and  melts  at  230 — 235°. 

5-Methylenedioxybenzylidenediphenylthiohydantoin,  prepared  from 
piperonal  and  diphenylthiohydantoin,  melts  at  160°.  A.  McK. 


Chlorination  of  4- Amino-  and  4-Hydroxy-2' :  4'-Dinitrodi- 
phenylamine.  Frederic  Reverdin  and  Pierre  Crepieux  (Arch. 
Sci.  phys.  nat.,  1903,  [iv],  16,  257 — 272). — When  2'  :  4'-dinitro-4-amino- 
diphenylamine  is  treated  with  sodium  chlorate  in  presence  of  hydro¬ 
chloric  acid,  the  amino-group  undergoes  oxidation,  and  chloro-derivatives 
of  2' :  4'-dinitro-4-bydroxydiphenylamine  are  obtained. 

3  :  5-Dichloro-2'  :  A'-dinitro-A-hydroxydiphenylamine,  so  prepared, 
crystallises  in  orange-red  needles,  melts  at  207°,  is  soluble  in  alcohol 
and  ether,  but  insoluble  in  light  petroleum.  The  sodium  derivative 
forms  brilliant  black  needles  and  the  acetyl  derivative  citron-yellow 
crystals  melting  at  207 — 208°.  The  constitution  of  this  dichloro- 
compound  was  established  from  its  synthesis  by  the  condensation  of 
chloro-2  :  4-dinitrobenzene  with  2  :  6-dichloio-4-aminophenol. 

3  :  5-Dichloroquinone-2'  :  A'-dinitrophenylimide, 

o:c6h2ci2:n  •c6h3(no2)2, 

produced  by  the  further  action  of  sodium  chlorate  and  hydrochloric 
acid  on  the  foregoing  or  by  the  more  vigorous  action  of  the  same 
reagent  on  the  parent  substance,  crystallises  in  orange-yellow 
needles,  melts  at  219 — 220°,  is  slightly  soluble  in  alcohol  and  ether, 
readily  so  in  acetone  and  benzene.  It  reacts  with  aniline  to  form  a 
product  which  crystallises  in  slender  needles,  and  with  ammonia  to  form 
a  substance  soluble  in  solution  of  sodium  carbonate.  It  is  readily 
reduced  by  sulphurous  acid  to  the  corresponding  phenol  already 
described,  and  when  boiled  with  an  aqueous  solution  of  sodium  carbon¬ 
ate  is  slowly  converted  into  the  sodium  derivative  of  this.  A  similar 
change  is  brought  about  by  stroDgsulphuric  acid,  accompanied,  however, 
by  fission  of  the  molecule  with  the  formation  of  3  :  5-diehloroquinone 
and  2  :  4-dinitroaniline. 

Trichloroquinone- 2'  :  4' -dinitrophenylimide,  produced  by  the  action  of 
a  large  excess  of  the  chlorinating  mixture  on  4-amino-2' :  4'-dinitro- 
diphenylamine,  crystallises  in  orange-red  needles,  melts  at  216°,  is 
slightly  soluble  in  alcohol,  and  insoluble  in  light  petroleum  or  in 
sodium  carbonate  solution. 
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2' :  4'-Dinitro-4-acetoxydiphenylamine  melts  at  137°  (compare 
Nietzki  and  Simon,  Abstr.,  1896,  i,  164),  and  when  treated  with  sodium 
chlorate  and  hydrochloric  acid  furnishes  %cMoro-2'  :  i'-dinitro-i  acetoxy- 
diphenyla?nine,  which  crystallises  in  lemon-yellow  needles,  melts  at  170°, 
and  is  slightly  soluble  in  cold  alcohol,  more  so  on  warming.  2 -Chloro- 
2' :  4:'-dinitro-l-hydroxydiphenylamine,  produced  by  hydrolysis  of  the 
foregoing,  or  by  condensation  of  3-chloro-4-aminophenol  with  1-chloro- 
2  : 4-dinitrobenzene,  crystallises  in  red,  prismatic  needles  and  melts  at 
189°.  On  further  chlorination,  it  furnishes  an  orange-red  substance , 
which  melts  at  211°  and  may  be  either  the  2  :  3  :  5-  or  2  :  3  :  6-trichloro- 
quinone-2' :  4'-dinitrophenylimide,  since  when  decomposed  by  dilute 
sulphuric  [acid  it  furnishes  2  :  4-dinitroaniline  and  trichloroquinone. 
When  warmed  with  an  aqueous  solution  of  sodium  carbonate,  it  is 
converted  into  the  sodium  derivative  of  the  corresponding  phenol.  The 
latter  is  orange-red  and  melts  at  about  211°;  its  acetyl  derivative  forms 
lemon-yellow  prisms  and  melts  at  153°.  2-Chloro-2' :  4'-dinitro-4- 
hydroxydiphenylamine  closely  resembles  the  isomeride  obtained  by 
condensing  l-chloro-2  : 4-dinitrobenzene  with  2-chloro-4-aminophenol 
(D.R.-P.,  1900,  128725),  but  the  latter  melts  at  183°,  furnishes  an 
orange-yellow  acetyl  derivative  which  sinters  at  149°  and  is  completely 
melted  at  156°,  and  yields  3  :  5-dichloroquinone-2' :  4'-dinitrophenylimide 
on  treatment  with  sodium  chlorate  and  hydrochloric  acid. 

2-^romo-2' :  4' -dinitro-i-acetoxydiphenylamine,  obtained  by  brominat- 
ing  2' :  4'-dinitro-4-acetoxydiphenylamine,  dissolved  in  acetic  acid, 
crystallises  in  slender,  yellow  needles  and  melts  at  165 — 166°.  The 
corresponding  hydroxy-  compound  forms  red  crystals,  melts  at 
178 — 179°,  and  possesses  properties  similar  to  those  of  the  analogous 
chloro-derivative. 

When  2' :  4'-dinitro-4-acetylaminodiphenylamine  is  treated  with 
sodium  chlorate  and  hydrochloric  acid,  a  product  is  obtained  which 
melts  at  163°  and  is  difficult  to  purify. 

Dichloro- 2' :  M-dinitro-2-ethoxydiphenylamine,  obtained  by  chlorinat¬ 
ing  2'  :  4'-dinitro-2-ethoxydiphenylamine,  forms  orange-red  needles, 
melts  at  185 — 186°,  is  soluble  in  acetone,  and  sparingly  so  in  alcohol. 
The  antlogous  me^Aoasy-compound  forms  red  needles  and  melts  at 
206—207°. 

2' :  4'-Dinitro-4-ethoxydiphenylamine  and  the  analogous  methoxy- 
compound,  when  chlorinated,  furnish  3 :5-dicliloroquinone-2'  :  4'-dinitro- 
phenylimide  already  described. 

Dichloro  a-naphthyl-2'  :  A'-dinitrophenylamine,  obtained  similarly, 
crystallises  in  sulphur-yellow  needles  and  melts  at  179°.  Chloro-jd- 
naphthyVd!  :  A'-dinitrophenylamim  crystallises  in  orange-yellow  leaflets, 
melts  at  206°,  and  is  sparingly  soluble  in  ether  or  alcohol,  more  so 
in  benzene  or  acetone.  There  is  formed  with  this  a  product  of  un¬ 
certain  composition,  which  is  readily  soluble  in  acetic  acid  and  decom¬ 
poses  at  166 — 172°  with  the  evolution  of  hydrogen  chloride. 

T.  A.  H. 

Molecular  Rearrangement  of  Unsymmetrical  Acylamidines 
into  Isomeric  Symmetrical  Derivatives.  Henry  L.  Wheeler, 
Treat  B.  Johnson,  and  David  F.  McFarland  ( J. .  Amer.  Chem.  Soc., 
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1903,  25,  787 — 798). — as -Benzoylphenylbenzenylamidine, 

NHIOPh-NPhBz, 

prepared  by  the  action  of  benzoyl  chloride  on  phenylbenzenylamidine, 
is  a  crystalline  substance  which  melts  at  95 — 97°  and,  when  treated 
with  dilute  hydrochloric  acid,  undergoes  hydrolysis  with  the  formation 
of  benzanilide  and  benzamide.  If  left  for  some  time  or  if  warmed  with 
alcohol,  it  undergoes  a  molecular  rearrangement  with  production  of 
s-benzoylphenylbenzenylamidine. 

When  phenylbenzenylamidine  is  treated  with  acetyl  chloride,  a 
mixture  of  as-  and  s-acetylphenylbenzenylamidines  is  obtained, 
as -Acetylphenylbenzenylamidine,  NHiCPh'NPhAc,  crystallises  from 
alcohol  in  colourless  prisms,  melts  at  128 — 129°,  and,  on  hydrolysis  with 
hydrochloric  acid,  yields  acetanilide.  Unlike  the  corresponding 
benzoyl  derivative,  it  shows  no  tendency  to  undergo  molecular  re¬ 
arrangement,  even  at  a  temperature  of  150 — 160°. 

By  thetaction  of  benzoyl  chloride  on  phenyl-phenylethenylamidine, 
CH2Ph,C(NPh)*NH2,  benzoylphenylacetamide,  benzanilide,  and 
as-benzoylphenyl-phenylethenylamidine  are  produced.  Benzoylphenyl¬ 
acetamide, ,  CH2Ph*CONHBz,  crystallises  in  colourless  prisms  and 
melts  at  129 — 130°.  a.s-Benzoylphenyl-phenylethenylamidine  crystallises 
from  alcohol  in  colourless  plates,  melts  at  110 — 111°,  and  when 
treated  with  hydrochloric  acid  yields  benzanilide ;  it  shows  no 
tendency  to  undergo  a  molecular  rearrangement.  Dibenzoylphenyl- 
phenylethenylamidine,  formed  by  the  action  of  benzoyl  chloride  on 
phenyl-phenylethenylamidine  in  presence  of  pyridine,  crystallises  in 
colourless  prisms,  melts  at  175°,  and  when  treated  with  hydrochloric 
acid  is  converted  into  a  mixture  of  benzanilide,  phenylacetamide,  and 
benzoic  acid. 

When  phenyl-ju-tolenylamidine  is  treated  with  benzoyl  chloride,  a 
mixture  of  the  two  isomeric  benzoyl  derivatives  is  produced.  The 
as-compound  readily  suffers  a  molecular  rearrangement  with  the  forma¬ 
tion  of  the  g-derivative.  s-Benzoylphenyl--p-tolenylamidine  crystallises 
from  alcohol  in  colourless  prisms,  melts  at  126°,  and  by  the  action  of 
hydrochloric  acid  is  converted  into  p -toluoylbenzamide, 
C6H4Me*00'NHBz, 

which  crystallises  in  colourless  needles  and  melts  at  112 — 113°. 

By  the  action  of  benzoyl  chloride  on  o-tolylbenzenylamidine, 
dibenzoyl-o-tolylbenzenylamidine  and  s-benzoyl-o-tolylbenzenylamidine 
are  produced  ;  the  formation  of  the  as-derivative  was  not  observed. 
s-Benzoyl-o-tolylbenzenylamidine  crystallises  from  alcohol  in  colourless 
prisms,  melts  at  111  — 113°,  and  by  the  action  of  hydrochloric  acid  is 
converted  into  dibenzamide. 

o-Phenylguanidinebenzoic  acid,  C02H,C6H4,NH,0(NH),NHPh, 
formed  by  the  action  of  o-aminobenzoic  acid  on  phenyl-^-methybhio- 
carbamide,  crystallises  from  alcohol  in  colourless  prisms  and  melts  at 
248°.  If  left  in  contact  with  a  solution  of  sodium  hydroxide  or 
hydrochloric  acid,  it  is  converted  into  2-phenylamino-i-ketodihydro- 

7.  ^  TT  .N=C-NHPh  ,  . 

gumazoline,  ,  which  crystallises  from  alcohol  in 

slender  needles  and  melts  at  256°. 
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2-Chloro-3-phenyl-4-ketodihydroquinazoline  (McCoy,  Abstr.,  1897, 
i,  491)  forms  colourless  prisms  and  melts  at  132°.  When  this 
compound  is  heated  in  a  closed  tube  at  120 — 130°  with  alcoholic 
ammonia,  2,-amino-Z-phenyl-i-ketod.ihydroquinazoline , 

6  ^CO-NPh  ’ 


is  produced,  which  crystallises  from  alcohol  in  colourless  prisms, 
melts  at  237 — 238°,  and  when  boiled  with  dilute  hydrochloric  acid  is 
converted  into  3-phenyl-2  :  4-diketotetrahydroquinazoline  ;  it  does  not 
undergo  a  molecular  rearrangement  when  heated  above  its  melting 
point.  E.  G. 


[Dialkylaminohydroxydiphenylamines.]  Leopold  Cassella 
&  Co.  (D.R.-P.  140733). — p- Dimethylaminophenyl-^-hydroxy-vsi-tolyl - 
amine ,  prepared  by  heating  amino-o-cresol  hydrochloride  with  dimethyl- 
p-phenylenediamine,  crystallises  from  water,  in  which  it  is  only 
sparingly  soluble,  in  small,  silky  needles  melting  at  153 — 154°,  and 
dissolves  in  acids  or  alkalis,  the  alkaline  solutions  becoming  blue  on 
exposure  to  air.  The  corresponding  diethyl  compound  melts  at  74°. 
p-Diethylamino-f-hydroxydiphenylamine-m-carboxylic  acid  is  precipitated 
from  a  solution  of  its  hydrochloride  by  sodium  acetate  in  the  form  of  a 
pale  yellow,  crystalline  powder,  which  melts  at  175 — 177°;  the 
corresponding  dimethyl  acid  has  the  same  melting  point.  All  these 
compounds  are  converted  into  blue  dyes  by  fusion  with  sulphur  and 
sodium  sulphide.  C.  H.  D. 

Dyes  Derived  from  Protocatechuic  Aldehyde.  Carl  Lieber- 
mann  ( Ber .,  1903,  36,  2913 — 2929.  Compare  Abstr.,  1902,  i,  636), — 
3  :  i- Dihydroxy  A'  :  4"-i letramethyldiaminotriphenylmethane  (Jeucoproto- 
hlue),  C6H3(OH)2*CH(C6H4’NMe2)2,  obtained  by  the  condensation  of 
protocatechuic  aldehyde  and  dimethylaniline  under  the  influence  of 
zinc  chloride,  crystallises  from  benzene  in  small,  colourless  needles 
melting  at  164°  and  almost  insoluble  in  cold  alkalis.  The  diacetyl 
derivative  forms  colourless  needles  melting  at  141°,  and  the  dibenzoyl 
derivative  similar  needles  melting  at  154°. 

Methylenedioxy- 4' :  i"-telramethyldiaminotriphenylmethane , 
CH2:02:C6H3;CH(C6H4-NMe2)2, 

obtained  in  a  similar  manner  from  piperonal,  crystallises  in  needles 
melting  at  110 — 112°. 

3:4:2':  2" -Tetrahydroxy-H  :  4 " -tetramethyldiaminotriphenylmethane 
(leucoproto-red),  CrH3(OH)2,CH[C6H3(OH)*I7Me2]2,  obtained  by  boiling 
an  aqueous  alcoholic  solution  of  protocatechuic  aldehyde  and 
m-dimethylaminophenol  with  sulphuric  acid,  melts  at  213°.  Its 
tetra-acetyl  derivative  melts  at  165 — 167°. 

Methylenedioxy  -  2'  :  2"  -  dihydroxy-i'  :  4="-tetramethyldiaminotriphenyl- 
methane,  CH2!02!C6H3*CH[C6H3(0H)‘I7Me2]2,  melts  at  about  115°. 

On  oxidation,  most  of  these  leuco-compounds  yield  dyes,  which, 
however,  cannot  readily  be  obtained  pure  on  account  of  the  ease  with 
which  the  free  hydroxyl  groups  also  undergo  oxidation.  When  the 
acetyl  derivatives  are  used,  it  is  found  that  during  oxidation  the  acetyl 
compound  is  hydrolysed.  All  the  colouring  matters  containing  free 
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hydroxyl  groups  dye  silk  directly  and  cotton  when  mordanted  with 
the  usual  oxides. 

3  :  Dihydroxy tetramethyldiaminolriphenylcarbinol  ( proto-blue ),  ob¬ 
tained  by  the  oxidation  of  the  leuco-compound  with  hydrated  man¬ 
ganese  dioxide  and  acetic  acid,  with  sulphuric  acid  or  with  lead 
peroxide  forms  blue  flakes  or  needles  with  a  metallic  green  lustre.  It 
dissolves  readily  in  chloroform  and  also,  when  freshly  prepared,  in 
alcohol.  It  reacts  as  a  base  dissolving  in  acetic  acid  to  a  bluish-red 
solution,  but  does  not  dissolve  in  cold  alkalis.  The  addition  of 
sodium  acetate  to  a  solution  of  proto- blue  in  any  acid  causes  the 
precipitation  of  the  dye.  The  hydrochloride  forms  a  purple,  floeculent 
precipitate  and  is  extremely  hygroscopic.  The  diacetyl  derivative 
(i diacetylproto- green ),  obtained  by  the  oxidation  of  the  corresponding 
leuco-compound  with  lead  peroxide,  forms  a  reddish-brown  powder.  The 
corresponding  dibenzoyl  derivative  forms  glistening  needles ;  both 
compounds  dye  silk  green,  but  do  not  combine  with  the  ordinary 
mordants  until  after  hydrolysis,  which  occurs  readily  when  alkaline 
solutions  of  the  compounds  are  boiled.  Piperonal-green  is  also  a  green 
dye  which  does  not  combine  with  the  usual  mordants. 

The  compound,  C6H3(0H)2*C[C(iH3(0H)*NMe2]!06H30,NMe2  (proto- 
red),  obtained  by  the  oxidation  of  the  corresponding  leuco-compound  with 
manganese  dioxide  paste  and  acetic  acid,  forms  a  reddish-brown  powder 
soluble  in  acids,  but  the  salts  thus  obtained  are  readily  decomposed.  It 
dyes  silk  red,  gives  a  red  dye  with  alumina  mordant  and  a  purple  with 
iron.  Its  tetra-acetyl  derivative  is  green  and  dyes  silk  green,  but  is  ex¬ 
tremely  unstable,  and  when  left  in  solution  overnight  is  completely 
transformed  into  proto-red.  The  dibenzoyl  derivative  has  not  been 
obtained  in  a  pure  state. 

Dihydroxytetramethylrosaminesul phonic  acid, 

O - C6H3— NMe2*0 

NMe2'CyH3’C'C6H2(OH)2*  S02’ 

is  obtained  when  leucoproto-red  is  oxidised  with  concentrated  sulphuric 
acid  (compare  Biehringer,  Abstr.,  1897,  i,  74).  It  crystallises  in  golden- 
red  plates,  is  practically  insoluble  in  cold  water,  but  dissolves  in  dilute 
acetic  acid.  All  solutions  exhibit  fluorescence,  due  probably  to  the 
fluoran  ring.  It  dyes  a  bluish-red  on  silk,  cochineal-red  on  alumina, 
and  an  impure  red  on  iron.  When  boiled  with  alkali,  the  sulphuryl 
group  is  eliminated  and  an  oily  carbinol  of  dihydroxytetramethyl- 
rosamine  is  formed.  J.  J.  S. 

[Tetramethyl-/?-phenylenediamine.]  Kichard  Meyer  ( Ber .,  1903, 
36,  2978 — 2982). — Tetramethyhp-phenylenediamine  is  conveniently 
prepared  from  p-phenylenediamine  by  heating  the  hydrochloride  with 
methyl  alcohol  in  sealed  tubes  at  170 — 180°,  finally  at  200°  for  several 
hours.  E.  F.  A. 

New  Derivatives  of  Carbimides.  Hydrochlorides  of  Carbonyl- 
hydrazines.  Salomon  F.  Acree  (Ber.,  1903,  36,  3154 — 3158). — 
Carbonyldiphenylhydrazine  hydrochloride,  NPh2*NfcL’COUl,  produced  by 
the  interaction  of  oa-diphenylhydrazine  hydrochloride  with  sodium 
hydroxide  and  phosgene,  decomposes  on  heating  at  140°  almost 
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quantitatively  into  carbonyldiphenylhydrazine  and  hydrogen  chloride, 
NPb2-NH-COCl  — >  NPh2-N:GO  +  HC1. 

Tetraphenylcarbazide ,  NPh2*NH*CO*NH*NPh2,  is  formed  either  by 
the  interaction  of  as-diphenylhydrazine  with  the  theoretical  quantity 
of  phosgene  in  toluene  solution,  or  from  carbonyldiphenylhydrazine 
by  boiling  it  with  water  or  by  the  addition  of  diphenylhydrazine.  It  is 
colourless  when  crystallised  from  alcohol,  but  becomes  blue  when 
exposed  to  the  air ;  it  melts  at  239 — 240°. 

Triphenyl semicarbazide,  NPh2*NH*CO‘NHPh,  formed  by  the  action 
of  aniline  on  the  carbonyihydrazine,  melts  at  206—207°;  it  is  perhaps 
identical  with  the  compound  melting  at  193°  obtained  by  Richter  from 
diphenylhydrazine  and  phenylcarbimide.  E.  F.  A. 

Constitution  of  Monosemicarbazones  and  Acetylhydrazones 
of  1 :  2-Diketones.  Otto  Diels  and  Arthur  vom  Dorp  ( Ber .,  1903, 
36,  3183—3190.  Compare  Diels,  Abstr.,  1902,  i,  205). — Acetyl- 
propionylmonosemicarbazone  forms  colourless  crystals  from  alcohol 
melting  at  209°.  Like  the  corresponding  derivative  of  diacetyl,  it  is 
a  weak  acid  dissolving  in  alkalis  with  a  yellow  coloration  and  giving  a 
sodium  derivative,  which  crystallises  in  yellow  needles,  but  is  im¬ 
mediately  dissociated  by  water. 

Acetylpropionylmonoacetylhydrazone  is  formed  by  the  action  of  acetic 
anhydride  on  the  semicar bazone,  although  it  is  best  prepared  by  the 
interaction  of  acetylpropionyl  and  acetylhydrazine ;  it  melts  at  130° 
and  gives  a  yellow  sodium  derivative.  When  boiled  with  alkali,  it  is 
converted  into  methylethylaziethane,  a  yellow,  crystalline  compound 
melting  at  206°. 

Phenylmethyldiketonemonosemicarbazone  melts  at  213°  and  gives 
similar  alkali  derivatives. 

Phenylmethyldiketonemonoacetylhydrazone,  melting  at  154°,  shows  the 
same  properties  as  its  analogues. 

Diacetylmonoacetylhydrazone  methyl  ether,  C7H1202N’2,  is  prepared 
by  the  interaction  of  methyl  iod’de  and  the  potassium  salt  of  the 
hydrazone  in  sealed  tubes  at  100°  ;  it  crystallises  from  light  petroleum 
in  white  prisms  melting  at  43°,  is  easily  soluble  in  most  organic 
solvents,  but  at  once  decomposed  by  water,  acids,  or  alkalis.  When 
heated  with  water,  it  is  resolved  into  diacetyl  and  a  colourless,  crystal¬ 
line  compound  melting  at  98°. 

The  methyl  ether  of  acetylpropionylrnonoaeetylhydrazone  behaves  in 
a  similar  manner ;  it  melts  at  47°. 

Camphorquinone  monosemicarbazone  (Lapworth  and  Chapman, 
Proc.,  1902,  18,  28)  dissolves  in  dilute  alkalis  with  a  yellow  coloration 
and  is  reprecipitated  unchanged  by  acetic  acid.  Benzilmonosemi- 
carbazone  dissolves,  forming  colourless  solutions, ^but  acids  precipitate 
diphenyloxytriazine  from  the  solution.  The  formation  of  the  yellow 
alkali  derivatives  here  described  is  attributed  to  the  presence  of  the 
oxyvinyl  group.  E.  F.  A. 

Diketones  and  Tetraketones  from  j9-Aminoacetophenone. 
Carl  Bulow  and  Ernst  Nottbohm  {Ber.,  1903,  36,  2695 — 2700). — 
Taking  into  account  the  results  obtained  by  Bulow  and  Wagner  (this 
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vol.,  i,  647),  the  authors  conclude  that  the  tsooxazole  supposed  in  a 
previous  paper  (this  vol.,  i,  274)  to  have  the  constitution 
COoEt-CICMe.  _  „  JN — 0 


has  really  the  structure 


C02Efi:CMe>N'C«H^C< 


CH:C-C02Et’ 


C02EfC:CMe  J>- fl 

CC^Et-CICMe^  6  4  ^CH-C-C02Et' 

The  following  substances  are  analogous  to  compounds  which  have 
already  been  described.  Ethyl  p-acetylaminobenzoylpyruvate, 
NHAc-C6H4*C(0H):CH-C0-C02Et, 
prepared  by  condensing  p-acetylaminoacetophenone  with  ethyl  oxalate 
by  means  of  sodium,  crystallises  from  acetone  in  well-formed,  yellow 
needles  and  melts  indefinitely  between  80°  and  124°;  the  copper  deriva¬ 
tive  crystallises  from  alcohol  in  green  needles.  With  hydroxylamine, 
the  ester  gives  rise  to  the  monoxime,  C14H1605N2,  crystallising  in 
colourless  needles  and  melting  at  177 — 178°,  and  ethyl  5 -p-acetylamino- 


phenyl'i  sooxazole-3- carboxyl  ale, 


NHAc-C6H4-C< 


0 — N 

CH-C-C02Et’ 


which 


separates  in  thick  crystals.  The  ester  also  combines  with  benzene- 
diazonium  chloride  forming  ethyl  benzeneazo-'p-acetylaminobenzoyl- 
pyruvate,  NHAc*CgH4*C(0H)!C(N2Ph),C0*C02Et,  which  crystallises 
from  dilute  alcohol  in  brownish-red  needles  and  melts  at  123 — 124°. 
p -Acetylaminobenzoylpyruvic  acid,  prepared  by  hydrolysing  the  ester, 
crystallises  from  glacial  acetic  acid  or  water  in  green  needles  and 
melts  at  221’5°. 

Ethyl  oxalylbis-p-aminobenzoylpyruvate, 

C202[NH-C6H4-0(0H):CH-C0-C02Et]2. 


prepared  by  condensing  jo-aminoacetophenone  with  ethyl  oxalate 
(4  mols.)  by  means  of  sodium,  crystallises  from  glacial  acetic  acid  in 
microscopic  needles,  begins  to  melt  at  151°,  and  decomposes  at 
180 — 191°;  when  heated  with  aqueous  sodium  hydroxide,  it  is  resolved 
into  yj-aminoacetophenone,  alcohol,  and  oxalic  acid.  W.  A.  D. 


Action  of  Formaldehyde  on  Ethyl  Nitromalonate  and  on 
Nitromalonamide.  C.  Ulpiani  and  E.  Pannain  ( Gazzetta ,  1903,  33, 
i,  379 — 393). — The  action  of  formaldehyde  on  the  ammonium  derivative 
of  ethyl  nitromalonate  yields  a  compound , 


ripr  •  p<^^(^02Et).N0'0\pTT 
o±i2 .  ^\o(oo2Et):N<>CK 

which  separates  from  alcohol  in  rather  oily,  yellow  crystals  and  from 
acetic  acid  in  small,  white  crystals  melting  at  46°  ;  it  is  soluble  in 
ether  or  concentrated  hydrochloric  acid,  from  which  it  crystallises  un¬ 
changed  ;  by  treatment  with  ammonia  and  formaldehyde,  it  yields 
5-methylenehexahydropyrimidide-4: :  6-dicarboxylamide, 
p-rr  .p/CH(CO-NH2)’NH-  f 
b±12,u\CH(C0>NH2)’NH/on2. 

which  is  soluble  in  water,  alcohol,  or  ethyl  acetate,  and  crystallises  from 
the  last  of  these  in  white  needles,  subliming  unaltered  at  about  170° ; 
it  has  the  normal  molecular  weight  in  boiling  water,  with  which  it  gives 
a  neutral  solution.  It  forms  the  following  double  compounds  :  with 
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mercuric  chloride,  C7H1202N4,HgCl2,  crystallising  from  water  or  alcohol 
in  white  needles,  melting  and  decomposing  at  187°  ;  with  silver  nitrate, 
C7H1202N4,AgN03,  a  white,  crystalline  precipitate  becoming  faintly 
greyish-yellow  in  the  light  and  melting  at  about  206°.  Its  hydro¬ 
chloride  forms  white,  monoclinic  crystals  melting  and  decomposing  at 
about  196°,  whilst  its  hydriodide  crystallises  from  alcohol  in  pale 
yellow  needles  melting  at  about  202°.  The  action  of  nitrous  acid  on 
the  amide  not  only  converts  the  NH  group  into  N(NO),  but  also  removes 
a  labile  methylene  group,  the  result  being  a  m’imso-compound, 
C6H10O4N6,  soluble  in  water,  chloroform,  ethyl  acetate,  or  alcohol,  from 
the  last  of  which  it  crystallises  in  rectangular  plates  or  hexagonal  prisms 
melting  at  192 — 193°.  In  acetic  acid  or  aqueous  solutiou,  the  amine 
absorbs  bromine,  giving  a  compound,  C9H1202N4Br2,  which  separates  in 
yellow,  prismatic  needles;  when  heated  with  water,  alcohol,  or  acetic  acid, 
this  hromo-compound  loses  bromine  and  gradually  dissolves  forming 
the  hydroibromide  of  the  amide,  which  separates  in  triangular  or 
hexagonal  prisms  melting  at  about  196°. 

The  amide  is  also  obtained,  in  almost  theoretical  yield,  by  the  action 
of  ammonia  and  formaldehyde  on  nitromalonamide.  T.  H.  P. 


Action  of  Acetic  Anhydride  and  Sulphuric  Acid  on  Nitro- 
aminobenzylqo-nitraniline.  Otto  Stillich  ( Ber .,  1903,  36, 
3115 — 3121). — In  the  preparation  of  nitroaminobenzyl-/>-nitraniline 
(Abstr.,  1902,  i,  319),  it  is  best  to  use  sodium  carbonate  to  liberate  the 
base.  When  the  base  is  boiled  for  a  short  time  with  excess  of 
acetic  anhydride  and  concentrated  sulphuric  acid  and  then  cooled 
and  mixed  with  alcohol,  it  yields  3-p-nitrophenyl-2-methyl-§-nitro- 
3 :  i-dihydroquinazoline  sulphoacetate,  C15H1204N4,C2H406S,  which 
crystallises  from  acetic  anhydride  in  yellow  prisms  decomposing  at 
268°.  It  is  extremely  hygroscopic,  but  is  insoluble  in  water. 

An  isomeric  salt  decomposing  at  214°  is  obtained  when  only  a  few 
drops  of  sulphuric  acid  are  employed.  This  salt  crystallises  from  acetic 
anhydride  in  characteristic  pointed  plates.  Both  salts,  on  treatment 
with  dilute  alkalis,  yield  the  same  base,  6-nitro-3-Tp-nitrophenyl-2-methyl- 

t  NO„-C:CH— C-CH2’N-CfiH4-N02  , 

3 :  i-dihydroqumazohne,  I  .  M  T__  •  .  It  crystal- 

ti.OfcL'U'IN - bivle 


lises  from  acetone  in  reddish-yellow  plates,  sinters  at  185°,  melts  at 
188 — 191°,  and  dissolves  in  chloroform,  hot  alcohol,  ethyl  acetate,  or 
benzene,  but  is  only  sparingly  soluble  in  ether  and  is  insoluble  in 
water.  The  hydrochloride,  C35H1204N4,HC1,  is  readily  soluble  and 
decomposes  about  300°.  The  sulphate,  U15H1204N4,H2804,  crystallises 
from  water  and  decomposes  at  265 — 267°.  The  nitrate  decomposes  at 
178°. 

When  the  salt  decomposing  at  268°  is  boiled  with  water  and  acetic 
acid  and  then  crystallised  from  acetone,  fj-nitro-2-hydro%y-3-p-nitro- 
phenyl-2-methyl-\  :  2  :  3  :  i-letrahydroquinazoline  is  obtained, 
N09-C=CH*C-0H2-N-06H/N09 
iniCH-C-ra-CMe-OH  • 


It  melts  at  243 — 246°  and  is  the  same  compound  as  was  previously 
described  as  acetylnitroaminobenzyl-p-nitroaniline.  Hydrochloric  acid 
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transforms  it  into  2-chloro-6-nitro-3-p-nitrophenyl-2-methyl-l  :  2  :  3  :  4- 
tetrahydroquinazoline.  J.  J.  S. 

Action  of  Bromine  on  Aromatic  Thiocarbamidea.  A. 
Hugershoff  (Ber.,  1903,  36,  3121 — 3134.  Compare  Abstr.,  1901,  i, 
757  and  758). — The  product  obtained  by  the  action  of  bromine  on 
phenylthiocarbamide  in  chloroform  solution,  when  treated  with  sul¬ 
phurous  acid,  yields  Hofmann’s  aminothiocarbimide  (Abstr.,  1879,  806, 
and  1880,  387),  which,  according  to  Hantzsch,  is  1-aminobenzothiazole. 
When  diphenylthiocarbamide  is  employed,  anilinobenzothiazole  is 
formed  (compare  Hofmann,  and  also  Jacobson  and  Frankenbacher, 
Abstr.,  1891,  1048).  The  compound  obtained  from  acetyldiphenyl- 
thiocarbamide  is  the  acetyl  derivative  of  1-anilinobenzothiazole. 

Mono-,  di-,  or  tri-substituted  derivatives  of  thiocarbamide  react  with 
a  chloroform  solution  of  bromine  in  a  similar  manner,  yielding  thi- 
azolone  derivatives,  thus  indicating  the  tendency  of  sulphur  to  combine 
with  carbon  in  the  ortho-position  with  respect  to  an  amino-group. 

The  bromine  compound,  C13H10N2SBr4,  obtained  by  the  action  of  a 
chloroform  solution  of  bromine  on  diphenylthiocarbamide,  forms 
brick-red  needles,  melts  at  136°,  and  on  exposure  to  the  air  loses  part 
of  the  bromine.  When  crystallised  from  alcohol  or  left  in  contact 
with  water,  or  even  better  with  dilute  sodium  hydroxide,  it  yields  a 
cZifowno-derivative  of  1-anilinobenzothiazole,  which  forms  a  voluminous 
white  powder  melting  at  195°.  Sulphurous  acid  or  sodium  hydrogen 
sulphite  transform  the  tetrabromo-compound  into  a  salt  of  1-anilino¬ 
benzothiazole. 

\-o-Toluidino-Z-methylthiazole,  C6H3Me\g  H*C6H4Me,  ob¬ 
tained  in  a  similar  manner,  crystallises  from  alcohol  in  short,  thick 
prisms,  melts  at  136 — 137°,  yields  a  hydrochloride  melting  at  245 — 248°, 
and  an  acetyl  derivative  melting  at  77°. 

Acetyldi-o-tolylthiocarbamide  reacts  with  a  chloroform  solution  of 
bromine,  yielding  brick-red  crystals,  which,  on  exposure  to  the  air, 
lose  part  of  their  bromine,  and  thus  become  transformed  into  a  yellow, 
crystalline  powder,  CllrH16ON2SBr4  ;  on  treatment  with  sulphurous 
acid,  the  bromine  compound  is  transformed  into  l-acetyl-o-toluidino-3- 
methylthiazole,  melting  at  77°. 

-p-Toluidino-S-methylthiazole  crystallises  from  alcohol  in  long,  fibrous 
needles  melting  at  1 62°  and  yields  an  acetyl  derivative  melting 
at  158°. 

An  alcoholic  solution  of  diphenylthiocarbamide  yields  with  bromine 
3  :  5-diphenylimino-4  :  2-diphenyl-tetrahydro-l  :  2  :  4-thiodiazole,  which 
is  identical  with  Hector’s  miazthiazole  derivative  (Abstr.,  1890,  526). 
It  melts  at  135 — 136°. 

3  :  5-Di-]i-toluidino-4: :  2-di-p-tolyl-tetrahydro-l :  2  :  4 -thiodiazole, 

o30h28n4s, 

melts  at  139°,  is  only  sparingly  soluble  in  alcohol,  and  practically 
insoluble  in  ether  or  light  petroleum. 

The  chief  product  obtained  by  the  action  of  bromine  on  an  alcoholic 
solution  of  di-o-tolylthiocarbamide  is  l-p-toluidino-3-methylthiazole 
hydrobromide.  J.  J.  S. 
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Identity  of  the  Thiocarbazines  and  Thiazoles.  A.  Huger- 

shoff  (Her.,  1903,  36,  3134 — 3138). — 1-Aminobenzothiazole  (see 
preceding  abstract),  phenylthiocarbizine,  prepared  by  Fischer  and 
Besthorn  (Abstr.,  1882,  1091)  by  heating  phenylthiosemiearbazide 
with  20  per  cent,  hydrochloric  acid,  and  the  so-called  aminothiocarb- 
imide,  obtained  by  Hofmann  from  phenylthiocarbimide  by  the  action  of 
phosphorus  pentachloride,  and  subsequently  of  alcoholic  ammonia,  are 
proved  to  be  identical  as  they  all  melt  at  129°,  form  methyl  derivatives 
melting  at  123°,  bromine  derivatives  melting  at  210°,  and  acetyl  and 
benzoyl  compounds  melting  at  186 — 187°  and  186°  respectively. 

The  formation  of  this  compound,  C6H4<Cg _ ^>CINH,  from  phenyl- 

thiosemicarbazide  can  be  explained  on  the  assumption  that  a  nitrogen 
from  the  hydrazine  complex  is  separated  as  ammonia ;  it  is  thus 
analogous  to  Fischer’s  indole  synthesis  from  hydrazine  derivatives. 
To  account  for  the  formation __  of  the  phenylmethylthiocarbizines 
studied  by  Harries  and  Lowenstein  (Abstr.,  1895,  i,  304),  rearrange¬ 
ment  and  subsequent  elimination  of  methylaniline  must  be  assumed. 

E.  F.  A. 

Aryl  Derivatives  of  Alkyl?', soroeindulines.  Leopold  Cassella 
&  Co.  (D.R.-P.  142947). — Reducing  agents  convert  alky lfsorosindulines 
into  leuco-bases.  Sodium  sulphide,  however,  forms  sulphur  compounds 
of  undetermined  constitution.  Thus  the  diethylated-neutral-blue, 

C]0H6<C^Q|pj1^>C6H3*NEt2,  reacts  with  sodium  sulphide  in  alcoholic 

solution,  forming  a  crystalline  derivative  containing  one  atom  of 
sulphur  in  the  molecule.  This  substance  is  insoluble  in  water  and  the 
organic  solvents,  but  dissolves  to  a  slight  extent  in  dilute  sulphuric  acid 
yielding  an  intensely  blue  solution.  When  heated  with  aromatic  amines, 
the  new  thio-compound  evolves  hydrogen  sulphide  and  yields  a 
safranine  derivative  which  dissolves  in  concentrated  sulphuric  acid 
to  an  emerald-green  solution.  This  compound  and  its  analogues  give 
blue  or  violet  alcoholic  solutions  with  a  brown  fluorescence  and 
yield  soluble  sulpho-derivatives  having  important  tinctorial  properties. 

0.  H.  D. 

Preparation  of  Dimethyl-  and  Diethyl-aminophenyldimethyl- 
pyrazolone.  Farbwerke  vorm.  Meister,  Lucius,  &  Bruning 
(D.R.-P.  144393). — The  formation  of  quaternary  derivatives  in  the 
alkylation  of  amino-l-phenyl-2  : 3-dimethyl-5-pyrazolone  is  avoided 
by  the  use  of  chloro-  or  bromo-acetic  or  propionic  acid  as  alkylating 
agents,  with  the  addition  of  sodium  carbonate  or  acetate.  The 
diacetic  acid ,  C11H110H2*N(CH2,C02H)2,  and  the  corresponding 
dipropionic  acid  are  fairly  strong  acids,  and  are  not  set  free 
from  their  salts  by  acetic  acid.  They  dissolve  in  mineral  acids.  Their 
sodium  salts  are  precipitated  by  ether  from  their  alcoholic  solutions 
as  highly  deliquescent  crystals.  When  heated  with  dilute  mineral 
acids  at  130 — 140°  under  pressure,  they  decompose  into  carbon  dioxide 
and  the  dialkyl  derivatives.  The  product  of  the  alkylation  may  also 
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be  heated  with  acids  directly,  without  isolation  of  the  intermediate 
product.  0.  H.  D. 


Constitution  of  Phenylurazoles.  II.  Reactions  with  Diazo¬ 
methane.  Salomon  F.  Acree  ( Ber .,  1903,  36,  3139 — 3154.  Compare 
Abstr.,  1902,  i,  242). — Phenylurazole  is  shown  to  be  Z-hydroxy-5-keto- 


1  -phenyl-k  :  5 -dihydrotriazole, 


NPh-N 

COISTH 


>C-OH. 


By  the  action  of  silver 


nitrate  on  the  monoalkali-derivative, a  cfmTverderivative,  C2N3Ph(OAg)2, 
is  obtained,  which,  on  treatment  with  ethyl  iodide,  yields  Wheeler’s 
3-ethoxy-5-keto-l-phenyl-4  :  5-dihydrotriazole  melting  at  152°  (Abstr., 
1900,  i,  563).  This,  when  heated  with  methyl  iodide,  forms  3 -ethoxy- 
5-keto-l-phenyl-4:-methyl-4: :  5-dihydrotriazole,  which  melts  at  95°  and,  on 
hydrolysis,  yields  the  3-hydroxy-compound  melting  at  223°  (compare 
loc.  cit.)  ;  thus  the  ethoxy-group  is  in  position  3  and  not  5. 

NPh*N 

3  :  5-JDiethoxy-\-p>henyl-i  :  5-dihydrotriazole,  _ ^^C'OEt, 


crystallises  from  alcohol  in  needles  melting  at  53°  and  shows  marked 
electrical  properties. 

5-Methoxy-5-keto-l-phenylA.  'niethyl-‘i  :  5-dihydrotriazole,  best  produced 
by  the  action  of  diazomethane  in  ethereal  solution  on  phenylurazole, 
crystallises  from  alcohol  in  needles  melting  at  95°  and  is  hydrolysed  by 
acids  to  the  3-hydroxy-derivative  melting  at  223°.  These  experiments 
show  that  in  phenylurazole  one  hydrogen  atom  is  in  position  4  and 
that  the  hydroxyl  group  is  in  position  3. 

3-Methoxy-5-keto-l-phenyl-i  :  5-dihydrotriazole ,  formed  when  an 
ethereal  diazomethane  solution  is  allowed  to  drop  on  to  solid  phenyl¬ 
urazole,  crystallises  in  plates  melting  at  197°. 


NPh*NA.C\v 

%-AcetylA-phenyl-i-methylurazole ,  /CO,  obtained  by  the 

action  of  diazomethane  on  acetyl  phenylurazole,  crystallises  from 
alcohol  in  needles  which  melt  at  94°,  or,  after  prolonged  beating  to  140°, 
at  114—115°. 


3- Thiol-5 -keto-1- phenyl -i  :  5-triazole,  obtained  by  the  hydrolysis  of 
a-ethyl  phenylthiosemicarbazidecarboxylate  with  alkali,  is  a  yellow 
powder  melting  at  195°.  It  is  a  monobasic  acid,  forms  a  coloured  salt 
with  ferric  chloride,  and  a  red  solution  with  concentrated  sulphuric  acid. 
Phenyl thiourazole  can  be  quantitatively  titrated  either  with  alkali  or 
iodine. 

It  can  be  directly  esterified  either  by  methyl  alcoholic  hydrochloric 
acid  or  with  methyl  iodide  or  diazomethane.  3 -Methylthiol-5-keto- 
l-phenyl-i  :  5-dihydrotriazole  melts  at  178°,  whereas  the  3 -ethylthiol 
derivative  melts  at  138°. 


?j-Methylthiol-5-keto-~L-phenyl-i-methyl-\  :  5-dihydrotriazole  can  be  ob¬ 
tained  from  the  preceding  compound  in  various  ways ;  it  melts  at  95°. 

E.  F.  A. 


New  Cyan  uric  Acid  Compounds.  Otto  Diels  and  Max 
Liebermann  {Ber.,  1903,  36,  3191 — 3197). — Trip  -ethoxycyaphenme 
[2:4:  Q-tri-p-ethoxyphenyl-1  :  3  :  5 -triazine],  C3N3(C6H4,OEt)3,  prepared 
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by  the  interaction  of  cyanuric  chloride  and  yrbromophenetole,  crystal¬ 
lises  in  faintly  yellow-coloured  plates  from  acetic  ether  melting  at  171° 
(corr.).  When  hydrolysed  by  heating  with  aluminium  chloride,  it  forms 
tri-p-hydroxycyaphenine ,  C3N3(C6H4*OH)3,  yellow  needles  melting  at 
357°  (corr.),  but  the  amount  of  this  is  very  small.  Di-p-ethoxyphenyl- 
cyanuric  chloride,  C3N3Cl(Cf)H4*OEt)2,  formed  at  the  same  time  as  the 
triethoxy-derivative,  crystallises  from  benzene  in  colourless  clusters 
of  needles  melting  at  149°  (corr.). 

Diethoxy  cyanuric  chloride,  C3N3(OEt2)Cl,  formed  by  the  reduction  of 
pure  cyanuric  chloride  dissolved  in  alcohol  with  zinc  dust,  is  obtained 
as  an  oil  boiling  at  144 — 145°  under  12 — 14  mm.  pressure.  It  crys¬ 
tallises  from  benzene  in  stellar  aggregates  of  needles  melting  at 
43 — 44°.  The  dimethoxy-derivsctive  sinters  at  78°  and  melts  at  81°. 
Dimethylmonothiolcyanurate,  SH*C3N3(OMe)r,  crystallises  in  prisms 
from  alcohol,  which,  on  heating,  sinter  at  130°,  melt  at  134°  (corr.),  and 
then  again  at  194°  (corr.).  Monothiolcyanuric  acid,  SH,C3N3(OH)2, 
prepared  by  hydrolysing  the  ester  with  dilute  hydrochloric  acid,  melts 
at  316°  (corr.)  and  forms  a  characteristic  mercury  salt.  E.  F.  A. 

Preparation  of  a  Sulphur  Dye.  Kalle  &  Co.  (D.R.-P.  144157.) 
— 4-Nitro-2-amino-4'-hydroxydiphenylamine  condenses  with  nitrosodi- 
methylaniline  in  alkaline  solution  to  form  a  dye  of  the  azine  group, 
dissolving  in  alkalis,  but  forming  no  diazonium  compoimd,  and  probably 

having  the  constitution  0H,C6H4,NH*C6H2(N02)<C^^>C6H3,lSrMe2. 

This  is  a  violet-black  powder,  almost  insoluble  in  water,  and  dissolving 
in  dilute  hydrocnloric  acid  to  a  reddish-violet  solution.  When  fused 
with  sulphur  and  sodium  sulphide,  a  dye  is  formed  which  dissolves  in 
water  to  a  dark  green  solution.  The  violet  shade  of  the  dye  is 
deepened  by  the  action  of  oxidising  agents.  C.  H.  D. 


Preparation  of  Xanthine.  C.  F.  Boehringer  and  Sohne  (D.R.-P. 
143725). — Nitrous  acid  oxidises  the  alkylthioxanthines  to  alkyl  xan¬ 
thines  (see  Abstr.,  1901,  i,  770).  It  is  now  found  that  thioxanthine 
may  be  oxidised  to  xanthine  by  means  of  sodium  nitrite  in  fuming 
hydrochloric  acid  solution,  or  by  hydrogen  peroxide  in  alkaline  solu¬ 
tion,  or  by  manganese  dioxide  in  neutral  solution.  The  sulphur-  is 
eliminated  as  sulphur  dioxide  or  as  sulphuric  acid,  according  to  the 
oxidising  agent  employed.  C.  H.  D. 

Diazotisation  of  Difficultly  Diazotisable  Amines.  Paul 
Seidler  (D.R.-P.  143450). — The  diazotisation  of  difficultly  soluble 
amino-compounds,  especially  when  the  diazonium  salt  formed  is  also 
insoluble,  cannot  be  effected  by  the  employment  of  an  excess  of 
nitrous  acid,  because,  on  account  of  the  sparing  solubility  of  this  acid 
in  water,  it  escapes  without  entering  into  reaction.  This  is  avoided  by 
working  under  increased  pressure.  The  compound  to  be  diazotised  is 
introduced  into  a  closed  vessel,  together  with  the  corresponding 
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quantity  of  mineral  acid,  and  the  pressure  is  then  raised  by  pumping 
in  air  or  other  indifferent  gas,  after  which  the  nitrite  solution  is  added. 

0.  H.  D. 


Liquid  Crystals.  Th.  Rotarski  (Ber.,  1903,  36,  3158—3163). — It 
is  shown  that  p-azohydroxyanisole,  prepared  by  the  reduction  of 
p-nitroanisole  dissolved  in  methyl  alcohol  with  sodium  methoxide, 
is  in  reality  a  mixture  of  p-azoanisole,  melting  at  160 — 162°,  and 
p-azoxyanisole,  melting  at  144 — 146°.  Both  these  substances,  when 
pure,  melt  to  clear  liquids  ;  their  mixture,  however,  is  cloudy  when 
melted  and  when  viewed  between  crossed  Nicols  bright  ens  the  field  of 
vision.  This  phenomenon,  which  has  been  described  by  Lehmann  under 
the  term  “liquid  crystals,”  is  therefore  due  to  the  optical  properties  of 
the  mixture  (perhaps  an  emulsion)  only.  As  another  instance,  p-azo- 
phenetole  is  adduced  :  when  pure,  it  melts  to  a  clear  liquid  ;  when  less 
carefully  purified,  the  melted  liquid  is  cloudy.  E.  E.  A. 


Decomposition  of  Diazo-ethers.  Arthur  Hantzsch  (Ber.,  1903, 
36,  3097 — 3102.  Compare  Euler,  this  vol.,  i,  212,  722). — The  aqueous 
extracts  obtained  by  shaking  an  ethereal  solution  of  p  bromobenzene- 
rmtfidiazomethyl  ether  with  small  amounts  of  water  are  capable 
of  yielding  dyes  with  a-  or  /3-naphthol.  When  the  operation  has  been 
repeated  several  times,  the  extract  no  longer  “couples”  with  the 
naphthols,  but  if  the  extraction  is  repeated  with  dilute  sodium 
hydroxide  solution,  the  first  extracts  are  again  capable  of  combining 
with  naphthols,  but  not  the  later,  and  the  ethereal  solution  left  is 
relatively  stable  towards  water  and  dilute  alkalis.  The  products 
removed  by  shaking  with  water  are  regarded  as  decomposition  pro¬ 
ducts  and  not  as  ordinary  products  of  hydrolysis.  The  primary  decom¬ 
position  products  are  a  primary  arylamine  and  methyl  nitrite  formed 
according  to  the  equation  ArNIN'OMe  +  H20  =  ArNH2  +  NOOMe. 
On  treatment  with  water,  these  can  react  to  form  a  diazonium  nitrite, 
and  on  treatment  with  alkali  it  is  well  known  that  the  compounds 
give  a  normal  diazoxide  which  can  “  couple  ”  up  with  naphthols.  The 
two  decomposition  products  mentioned  above  have  been  actually 
isolated. 

The  formation  of  these  primary  decomposition  products  favours  the 
antidiazo  constitution  of  the  ethers  and  renders  explicable  Bamberger’s 
results,  as  the  extracts  examined  by  Bamberger  contained  these  decom¬ 
position  products  or  products  derived  from  them  and  not  the  diazo- 
ethers  or  their  true  hydrolytic  products.  At  the  ordinary  temperature, 
the  true  hydrolysis  takes  place,  but  to  a  much  more  limited  extent 
than  the  above-mentioned  decomposition.  At  0°,  the  decomposition  is 
retarded  and  the  hydrolysis  becomes  more  readily  observable,  and  the 
formation  of  an  «rt£idiazoxide  can  be  shown.  It  has  been  found  that 
/3-naphthol  can  be  used  for  the  separation  of  syn-  and  arata’-diazoxides. 

J.  J.  S. 
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The  Process  of  Dyeing.  II.  Arthur  Binz  and  Georg  Schroeter 
(Her.,  1903,  36,  3008 — 3014.  Compare  this  vol.,  i,  109). — Pure  wool 
and  silk  with  a  neutral  reaction  are  not  dyed  by  azobenzenesulphonic 
acid  in  neutral  or  alkaline  solution,  as  Georgievics  has  stated  (Zeit. 
Farb.  Text.  Chem .,  1903,  2,  215),  although  the  fibre  is  able  to  absorb  the 
free  acid  even  from  a  strongly  acid  solution.  Azobenzene-y>-carboxylic 
acid,  however,  which  dyes  wool  a  yellow  colour  in  neutral  solution,  is  not 
absorbed  by  the  fibre  in  acid  or  in  alkaline  solution.  It  is  suggested 
that  the  dyeing  is  due  to  salt-formation  between  the  dye  and  the  fibre, 
and  that  the  sulphonic  acid  is  able  to  compete  with  a  mineral  acid  for 
the  basic  radicle  of  the  fibre,  whilst  the  feeble  carboxylic  acid  is 
completely  displaced  by  mineral  acids. 

p-Hydroxy-  and  o-p-dihydroxy-azobenzenes,  on  the  other  hand,  are 
absorbed  in  neutral  acid  and  alkaline  solution,  the  absorption  being 
only  slightly  reduced  by  excess  of  alkali  when  the  latter  is  beginning 
to  act  on  the  wool.  These  are  regarded  as  combining  in  the  quinonoid 
form  with  the  fibre,  possibly  forming  an  additive  compound  of  the 
quinhydrone  type. 

Di-«2-amino-  and  tetramethyldi-m-amino-azobenzenes  and  £>-azobenz- 
enetrimethylammonium  hydroxide  are  not  capable  of  existing  in  a 
quinonoid  form,  and  can  only  combine  with  the  fibre  by  salt-formation. 
The  two  former  are  not  absorbed  in  presence  of  6 — 10HC1,  but  their 
salts  are  partially  hydrolysed  in  less  strongly  acid  solution,  and  the 
free  base  is  absorbed  by  the  fibre ;  the  latter,  a  very  much  stronger 
base,  is  not  absorbed  from  neutral,  and  still  less  from  acid, 
solutions. 

p-Amino-  and  jo-dimethylamino-azobenzenes,  chrysoidine  and  Bis¬ 
marck  brown,  which  are  capable  of  existing  in  quinonoid  forms,  are 
absorbed  by  the  fibre  even  in  presence  of  120HC1 ;  the  quantity  of  the 
two  former  absorbed  is  slightly  reduced  by  excess  of  acid,  but  the  two 
latter  give  an  even  deeper  colour  in  acid  than  in  neutral  solution. 

T.  L.  M. 

Alkylated  Azo-compounds  and  the  Theory  of  Dyeing. 
Richard  Meyer  and  Johann  Maier  ( Ber .,  1903,  36,  2970 — 2978. 
Compare  Abstr.,  1895,  i,  135). — On  ethylation,  diphenylbisazophenol 
yields  a  monoethyl  ether,  C^H^ON^OEt,  which  crystallises  in  olive- 
coloured  plates,  melts  at  272°,  and  dissolves  in  alcoholic  sodium  hydroxide 
with  a  red  colour,  and  a  diethyl  ether,  C24H16N4(OEt)2,  which  crystal¬ 
lises  in  reddish-yellow  plates,  melts  at  252 — 253°,  and  is  quite 
insoluble  in  alkalis.  Similarly,  the  monobenzyl  ether  forms  olive-coloured 
crystals,  whereas  the  dibenzyl  ether  is  bright  red. 

Crysophenin,  obtained  by  the  ethylation  of  “  brilliant-yellow, ”  is 
now  shown  to  be  the  diethyl  ether,  C30H28O8N4S2,  and  not  the  mono¬ 
ether  as  previously  supposed.  It  forms  a  sparingly  soluble  sodium 
salt.  On  alkylation,  “  brilliant-yellow  ”  yields  a  mixture  of  both  mono- 
and  di-ethers,  which  can  be  separated  by  reason  of  their  different 
solubility  in  alcoholic  sodium  hydroxide  ;  similarly,  it  forms  a  mixture 
of  mono-  and  di-benzyl  ethers  separable  in  like  manner. 

Further,  commercial  “  diamine-gold  ”  is  the  diethyl  ether  of 
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naphthalenedisulphobisazophenol.  In  every  case,  therefore,  mono- 
and  di-alkyl  ethers  are  produced  simultaneously  on  alkylating 
symmetrical  hydroxyazo-compounds.  E.  E.  A. 


Constitution  of  Mixed  Azo-compounds.  I.  Knorr’s  Phenyl- 
methylpyrazoloneazobenzene.  Alexander  Eibner  ( Ber .,  1903, 
36,  2687  —  2692). — After  discussing  the  structure  of  Knorr’s  phenyl- 
methylpyrazoloneazobenzene  (Abstr.,  1888,  724),  the  following  facts 
are  brought  forward  as  supporting  the  azo-formula, 

_  .N=CMe 
NPh<^CO-CH*N:NPh  * 

When  benzenediazonium  chloride  (1  mol.)  is  added  to  a  solution  of 
phenylmethylpyrazolone  (1  mol.)  in  aqueous  sodium  hydroxide  (2  mols.), 

K  — CMe 

the  golden-yellow,  crystalline  sodium  salt,  IS 

formed  ;  its  solution  is  readily  decomposed  by  carbon  dioxide,  giving 
Knorr’s  compound,  thus  : 

I  NPh<^  II.  NPh<^  9Me 

^C(ONa):C-N:NPh  ^  ^C(OH):C-N:NPh 

— >  III.  NPh<N~(?Me 

NjO-CH-NlNPh 

The  intermediate  formula,  II,  is  held  to  be  unlikely  for  the  azo-com¬ 
pound,  seeing  that  this  substance  can  be  heated  for  2  hours  with  acetic 
anhydride  containing  a  drop  of  sulphuric  acid  without  acetylation 
occurring. 

When  to  phenylmethylpyrazoloneazobenzene  dissolved  in  chloroform 
bromine  is  added,  orange-red  needles  of  a  perbromide  separate,  whilst 
hydrogen  bromide  is  not  formed  until  the  end  of  the  action ;  in  this 
respect,  the  action  of  bromine  is  similar  to  that  which  occurs  with  azo¬ 
benzene,  and  differs  from  its  action  on  benzaldehydephenylhydrazone. 

W.  A.  D. 


Precipitation  Limits  with  Ammonium  Sulphate  of  some 
Vegetable  Proteids.  Thomas  B.  Osborne  and  Isaac  F.  Harris 
(, J. .  Amer.  Ckem.  Soc.,  1903,  25,  837 — 842). — It  has  been  shown  by 
Hofmeister  that  under  suitable  conditions  the  individual  proteids  are 
precipitated  by  ammonium  sulphate  within  narrow  limits  which,  to  a 
certain  extent,  are  characteristic  for  each  proteid.  The  authors  have 
determined  these  limits  for  the  following  proteids  :  the  globulin  of  the 
English  walnut,  globulin  of  the  black  walnut,  edestin,  edestin  mono¬ 
chloride,  globulin  of  flax  seed,  globulin  of  the  castor  bean,  globulin  of 
squash  seed,  amandin,  corylm,  excelsin,  conglutin  a,  conglutin  b, 
globulin  of  cotton  seed,  legumin,  and  phaseolin. 

The  crystalline  globulins  of  the  squash  seed,  flax  seed,  and  castor 
bean  resemble  that  of  hemp  seed  so  closely  that  until  recently  they 
have  been  regarded  as  identical,  and  it  is  found  that  this  similarity 
extends  to  their  precipitation  limits  by  ammonium  sulphate.  The 
globulin  of  the  cotton  seed  has  different  precipitation  limits  from 
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edestin  of  hemp  seed.  The  globulin  of  the  filbert  ( Corylus  tubulosa ) 
and  that  of  the  English  walnut  ( Juglans  regia )  were  described  by 
Osborne  and  Campbell  (Abstr.,  1896,  i,  716)  under  the  name  of 
“corylin.”  Recently,  however,  it  has  been  shown  {J.  Amer.  Chem.  Soc., 
1903,  25,  323)  that  these  globulins  must  be  regarded  as  distinct 
substances,  and  this  conclusion  is  now  confirmed  by  the  determination 
of  their  precipitation  limits.  The  name  “corylin  ”  should,  therefore, 
be  applied  only  to  the  globulin  of  the  filbert.  The  globulin  of  the 
American  black  walnut  showed  the  same  behaviour  with  ammonium 
sulphate  as  that  of  the  English  walnut.  Excelsin  from  the  Brazil  nut 
and  amandin  from  the  almond,  although  different  substances,  have 
nearly  the  same  precipitation  limits.  Preparations  of  legumin  from 
vetch  seeds,  hoise  bean,  and  lentil  showed  the  same  precipitation 
limits.  The  seeds  of  the  yellow  lupin  contain  two  proteids,  conglutin 
a  and  conglutin  b,  which  can  be  separated  by  fractional  precipitation. 
The  globulin  from  the  blue  lupin  showed  nearly  the  same  behaviour  as 
the  less  soluble  globulin  (conglutin  a )  of  the  yellow  lupin.  E.  G. 

Specific  Rotation  of  some  Vegetable  Proteids.  Thomas  B. 
Osborne  and  Isaac  E.  Harris  {J.  Amer.  Chem.  *Sbc.,1903,  25,  842 — 848). 
— The  specific  rotatory  power,  [a]D  at  20°,  of  a  number  of  vegetable 
proteids  has  been  determined  with  the  following  results  :  edestin  from 
hemp  seed,  —  41*3°;  globulin  of  flax  seed,  -  43*53°;  globulin  of 
squash  seed,  —  38-73° ;  excelsin  from  the  Brazil  nut,  -  42  94°; 
amandin  from  almonds,  —  56*44°;  corylin  from  the  filbert,  —  43*09°; 
globulin  of  the  English  walnut,  -45*21°;  globulin  of  the  black 
walnut,  -44*43°;  phaseolin  from  the  kidney  bean,  -41*46°;  legumin 
from  the  horse  bean,  -44  09°;  zein  from  maize,  —28*00°;  gliadin 
from  wheat,  —92*28°. 

The  differences  in  the  rotatory  power  of  edestin,  flax  seed  globulin, 
and  squash  seed  globulin  confirm  the  view  already  expressed  ( J .  Amer. 
Chem.  Soc.,  1903,  25,  323)  that  they  are  distinct  substances.  The 
specific  rotatory  powers  of  the  globulin  of  the  English  walnut  and  that 
of  the  filbert  show  another  difference  between  these  two  very  similar 
pi'oteids.  The  globulins  of  the  American  black  walnut  and  the  English 
walnut  show  practically  the  same  rotatory  power.  E.  G. 

Globulin  of  the  English  Walnut,  the  American  Black  Walnut 
and  the  Butternut.  Thomas  B.  Osborne  and  Isaac  F.  Harris  (J. 
Amer.  Chem.  Soc.,  1903, 25,  848 — 853). — A  comparative  examination  has 
been  made  of  the  globulins  from  the  English  walnut  {Juglans  regia), 
the  black  walnut  ( J.  nigra),  the  butternut  {J.  cinerea),  and  the  filbert 
{Corylus  tubulosa).  The  results  show  that  corylin  from  the  filbert 
yields  a  larger  quantity  of  nitrogen  as  ammonia  than  the  globulin  from 
the  other  three  seeds.  The  precipitation  limits  of  corylin  with 
ammonium  sulphate  and  its  specific  rotatory  power  also  indicate  that 
this  proteid  is  different  from  the  globulin  of  the  other  seeds.  It  is 
therefore  suggested  that  the  name  “corylin  ”  should  be  retained  for 
the  globulin  of  Corylus,  and  that  the  principal  proteid  of  the  nuts  of 
the  three  species  of  Juglans  should  be  termed  “juglansin.”  E.  G. 
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Optical  Rotation  of  Organic  Compounds.  L.  A.  Tschugaeff 
(J.  Buss.  Phys.  Chem.  Soc.,  1902,  34,  606 — 622.  Compare 
Abstr.,  1898,  ii,  274  and  495  ;  1899,  ii,  3). — The  author  brings  for¬ 
ward  further  evidence  in  support  of  the  two  principles  previously 
( loc .  at.)  enunciated  by  him,  namely  :  (1)  The  approximation  to  a 
constant  value  of  the  molecular  rotation  in  a  homologous  series  as 
the  series  is  ascended,  and  (2)  the  moderating  effect  observed  when  a 
substituent  group  enters  an  optically  active  molecule  at  a  distance 
from  the  active  complex.  The  first  of  these  principles  is  exemplified 
by  the  molecular  rotations  of  the  menthyl  esters  of  the  fatty  acids, 
which  are  as  follows  : 


Menthol  . 

-78  0 

Menthyl  n-valerate 

-  157-3 

Menthyl  formate  .... 

-  146-3 

,,  K-hexoate. 

.  -157-7 

,,  acetate . 

-  157-3 

,,  n-heptoate 

-157-7 

,,  propionate  .  . 

-  160-2 

.,  w-octoate.. 

-  155  8 

„  w-butyrate  ... 

-  156-9 

,.  w-nonoate  ... 

-  157-3 

A  number  of  other  menthyl  derivatives,  some  of  them  not  previously 
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prepared,  have  been  examined,  the  results  being  given  in  the  following 
table : 


Sp. 

gr.  at  2071 

•  [«]D. 

[M]d. 

Menthyl  rc-nonylate . 

— 

— . 

-  157-3° 

„  methyl  ether . 

0-8607- 

-  95-67° 

-162-6 

,,  ethyl  ether  . . . 

0-8357 

-97-29 

-  179-0 

,,  propyl  ether . 

0-8519 

-92-14 

-182-5 

,,  benzyl  ether . 

0-95131 

-94-62 

-232-7 

£-Menthylamine  . 

0-8562 

-36-15 

-56-03 

Menthyldimethylamine  . . 

0-8465 

-58-66 

-107-35 

Menthyldiethylamine  . 

0-8487 

-114-80 

-242-20 

Menthyldipropylamine  . . 

0-8490 

-130-75 

-312-50 

Menthyldibutylamine . 

0-8494 

-114-35 

-  305-30 

Menthylethylamine . 

0-8448 

-83-45 

-  152-71 

Menthyl  chloroacetate  . 

1-0564 

-73-86 

-  171-2 

„  dichloroacetate . 

1-1088 

-63-56 

-  168-7 

,,  trichloroacetate  . 

1-1796 

-59-05 

-  176-8 

,,  bromoacetate  . 

1-2136 

-  60  95 

-  168-8 

,,  a-bromopropionate  . 

1-1762 

-  54-52 

-  158-6 

„  isobutyrate  . 

0-9062 

-69-76 

-  157-7 

,,  cyanoacetate  (in  benzene) . 

— 

-80-71 

-  180-0 

,,  benzoate  (  ,,  ) . 

— 

-90-92 

-  236-3 

,,  o-bromobenzoate  . 

1-2287 

-  60-55 

-  205-3 

,,  m-bromobenzoate . .  . 

1-2242 

-70-43 

-238-7 

„  jo-bromobenzoato  . 

1-2264 

-  70-45 

-238-8 

,,  phenylpropionate . 

0  9851 

-56-21 

-  161-9 

,,  cinnamate  . 

1-0066 

-86-65 

-247  8 

,,  £>-nitrobenzoate  (in  benzene) 

— 

-88-37 

-269-5 

,,  /?-naphthoate  (  „  ) 

— 

-92-76 

-  287*6 

,,  crotonate  . 

0  8325 

-82-61 

-185-0 

,,  oxalate  (in  benzene)  ... 

— ■ 

-  101-5 

-371-5 

,,  succinate  (  „  )  ... 

— 

-81-52 

-321-2 

„  suberate  (  ,,  )  ... 

— 

-73-30 

-330-1 

,,  orthosilicate  (  ,,  )  ... 

— 

-  95-24 

-617-1 

The  points  to  be  noticed  in  the  above  table  are  :  (1)  The  great 
increase  in  the  molecular  rotation  caused  by  the  introduction  of  a 
benzene  nucleus  into  the  active  molecule.  (2)  The  great  difference 
between  the  values  for  the  isomerides,  dimethyl-  and  ethyl-menthyl- 
amine.  (3)  The  small  change  produced  by  the  substitution  in  menthyl 
acetate  of  chlorine  atoms,  these  being  at  some  distance  from  the 
active  complex.  (4)  The  values  for  the  menthyl  esters  of  di-  and 
tetra-basic  acids  these  being  respectively  about  twice  and  four  times  the 
values  for  the  esters  of  the  fatty  acids. 

The  author  discusses  the  papers  of  Guye  and  Babel  (Abstr.,  1899, 
ii,  718  and  719),  whose  results  he  considers  confirmatory  of  his  own 
views.  T.  H.  P. 

Stereochemistry  of  Alicyclic  Compounds.  Ossian  Aschan 
(Her.,  1902,  36,  3389 — 3399). — The  author  draws  attention  to  the 
limitations  of  the  van’t  Hoff  and  Le  Bel  hypotheses  when  applied  to 
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alicyclic  compounds.  It  is  shown  in  detail  that  the  possibilities  of 
isomerism  in  ring  systems  are  more  truly  seen  when  the  symmetry  of 
the  molecule  is  alone  considered ;  further,  it  is  demonstrated  on  these 
lines  that  optical  activity  becomes  possible  in  certain  ring  systems  in 
the  absence  of  an  asymmetric  carbon  atom. 

This  interesting  paper  cannot  be  suitably  abstracted  in  detail. 

K.  J.  P.  0. 

Optical  Double-Isomerism.  Gosta  Hartwall  ( Ber .,  1902, 
35,  3399 — 3400). — On  heating  together  mol.  proportions  of  citraconic 
anhydride  and  7-borneol  at  100°  under  pressure,  a  mixture  of  two 
acid  esters  is  obtained,  both  of  which,  on  hydrolysis,  yield  borneol  and 
the  acid  unchanged.  One  acid  ester  forms  large  crystals  melting  at 
150-5°  and  has  [a]D  —  39-97°  at  17‘5°,  and  —  39  93°  at  18°  in  alcoholic 
solution ;  the  other  acid  ester  forms  four-sided  leaves  or  prismatic 
crystals  melting  at  82-5°,  and  has  [a]D  -  43-44°  at  22°  and  -  43-27°  at 
20'5°.  The  optical  antipodes  of  these  two  acids  were  prepared  from 
the  anhydride  and  d-borneol.  An  acid  ester  was  prepared  from 
mesaconic  acid  and  7-borneol  by  heating  the  two  substances  together 
under  pressure  at  135°;  it  crystallised  in  aggregates  of  prismatic 
crystals  melting  at  116-5°  and  has  [a]D  —45-14°  at  21°  and  —45-13° 
at  20°  in  alcoholic  solution.  K.  J.  P.  O. 

Limit  of  the  Intensity  of  a  Current  from  a  Voltaic  Element 
capable  of  producing  Appreciable  Electrolysis  in  a  Voltameter. 
Marcelin  P.  E.  Berthelot  ( Compt .  rend.,  1902,  135,  485 — 492. 
Compare  Abstr.,  1902,  ii,  546,  547,  591). — In  a  voltameter  containing 
only  dilute  sulphuric  acid,  the  external  pressure  exerts  such  an 
influence  that  as  it  diminishes  a  greater  resistance  may  be  introduced 
into  the  circuit,  and  there  will  still  be  appreciable  electrolysis.  The  con¬ 
centration  of  the  acid  scarcely  modifies  the  intensity  of  the  current 
required  to  produce  appreciable  electrolysis,  but  in  this  respect  the 
influence  of  temperature  is  very  great. 

With  pyrogallol  in  the  voltameter,  the  effect  of  the  external 
pressure  is  the  same  as  without  it,  and  the  concentration  of  the  acid 
has  no  influence,  but  when  a  large  excess  of  pyrogallol  is  used  the 
cohesion  of  the  liquid  is  so  modified  that  the  bubbles  of  hydrogen  are 
evolved  less  freely. 

From  the  results  of  his  various  observations,  the  author  concludes 
that  when  a  feeble  current  passes  through  a  liquid  the  chemical  energy 
necessary  to  start  the  action  is  always  present,  but  not  sufficient  to 
maintain  it,  and  external  electrolysis  can  only  be  effected  if  it  is 
maintained  by  a  current  which  is  continuous  and  above  a  certain 
limit. 

The  evolution  of  hydrogen  in  a  voltameter  is  incomparably  more 
sensitive  than  the  deposition  of  silver. 

The  order  of  magnitude  of  the  reactions  taking  place  in  the  voltaic 
elements  studied  by  the  author  is  comparable  with  those  of  normal 
physiological  phenomena,  and  the  formation  of  hydrochloric  acid  in  the 
gastric  juice  can  be  explained  as  due  to  the  cumulative  action  of  the 
various  cells  of  the  body.  J.  MeC. 

1—2 
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Electrical  Conductivity  and  Viscosity  of  Casein  Solutions. 

Otto  Sackur  {Zeit.  physikal.  Ghem.,  1902,  41,  672 — 680). — A  solu¬ 
tion  containing  1  gram  of  dried  casein  requires  for  neutralisation 
(with  phenolphthalein  as  indicator)  8‘81  c.c.  of  Nj  10  sodium,  barium,  or 
calcium  hydroxide.  Hence  the  equivalent  of  casein  is  1135,  and  its 
molecular  weight  must  be  a  multiple  of  this  number.  The  conductivity 
of  solutions  of  the  casein  sodium  salt  varies  with  the  dilution  in  a 
manner  which  points  to  the  basicity  of  casein  being  4,  and  possibly  5 
or  6.  Although  this  casein  sodium  salt  is  an  electrolyte,  it  does  not 
diffuse  through  parchment. 

The  values  obtained  for  the  viscosity  of  casein  sodium  salt  solutions 
are  in  accordance  with  Arrhenius’s  formula  rj  =  An  (Abstr.,  1888,  336) ; 
it  is  shown  that  the  viscosity  of  the  solutions  is  mainly  due,  not  to 
the  free  casein  produced  by  hydrolysis  and  dissolved  in  colloidal  form,, 
but  to  the  casein-sodium  molecule  or  its  ion  (compare  Reyher,  Zeit. 
physikal.  Ghem.,  1888,  2,  743). 

When  casein  dried  at  100°  is  treated  with  dilute  alkalis,  a  substance 
similar  to  casein  has  been  obtained,  and  has  been  called  isocasein. 
The  behaviour  of  this  substance,  which  is  more  strongly  acid  than 
casein,  has  been  studied  on  the  lines  mentioned  above.  J.  C.  P. 

Temperature  Coefficients  of  Electrical  Conductivity  of 
Solutions  in  Water  and  in  Organic  Solvents.  Influence  of 
Superfusion  and  of  Maximum  Density.  Giacomo  Carrara 
and  M.  G.  Levi  ( Gazzetta ,  1902,  32,  ii,  36 — 53). — After  giving  a  short 
account  of  previous  investigations  made  on  the  relations  existing 
between  the  physical  properties  of  solvents  and  their  dissociating 
power,  the  authors  describe  their  own  experiments,  which  consist  of  a 
number  of  measurements  of  electrical  conductivity  by  Kohlrausch’s 
method,  using  an  alternating  current  and  a  telephone  ;  special  pre¬ 
cautions  were  taken  to  keep  the  temperature  constant  to  within  0’1° 
for  15  minutes.  For  the  carefully  purified  solvents  employed,  the 
following  results  were  obtained  : 


Specific 

Boiling  point.  Specific  gravity.  conductivity. 

Methyl  alcohol .  64-5°  (759  mm.)  0'79375  at  25°/ 4°  2’5.10~6  at  25° 

Ethyl  „  .  78  (758  mm.)  0  79425  at  1 6°/4°  l'3.10-6at25 

Acetone  .  57'5  (761  mm.)  0  79729  at  20°/4°  0"6.10~6at25 

Pyridine  .  114'5  (763  mm.)  0'99937  at  0°/4°  0-96. 1O-0  at  25 

Formic  acid  (melting 

at  7'4°)  .  101  (760  mm.)  1-24405  at  0°/4°  01705.10-4  at  17° 


The  conductivity  results  obtained  by  the  authors  for  solutions  of 
the  same,  or  nearly  the  same,  concentrations  of-  potassium  iodide  in 
various  solvents  are  given  in  the  following  table,  which  contains  also 
various  other  physical  constants  of  the  different  solvents  obtained  by 
Walden  and  Centnerszwer  (Abstr.,  1902,  ii,  245)  ;  V  represents  the 
dilution  in  litres  of  solution  containing  a  gram-molecule  of  the 
potassium  iodide,  K  the  observed  conductivity  in  reciprocal  ohm  units, 
and  Gjits  temperature  coefficient,  relative  either  to  0°or  18°,  calculated 
from  the  formula  : 

C,  -  (AT,  -  -  f2)  or  Ct  -  (K,  -  K,)IKK(tl  -  l,). 
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Solvent. 

V. 

E0. 

Ct(  0). 

0,(18°). 

Diel¬ 

ectric 

con¬ 

stant. 

Factor 

of 

associ¬ 

ation. 

! 

Latent 
heat  of 
evapor¬ 
ation. 

Vis¬ 

cosity. 

Sur¬ 

face 

ten¬ 

sion. 

Water . 

1957 

0-002267 

0  0320 

0  0208 

81T2 

3-7 

536-2 

0-0089 

336 

Formic  acid . 

200 

0-001800 

0-0245 

0-0173 

57-0 

3-6 

103-7 

0-0162 

64-3 

Formic  acid  (for 
KC1)  . 

100 

0-002510 

0-0270 

0-0180  ! 

57-0 

3-6 

103-7 

0-0162 

64  3 

Methyl  alcohol. 

197-6 

0-001468 

0-0168 

0-0129  | 

32-5 

3-4 

267-0 

0-0055 

59-8 

Ethyl  alcohol.., 

200 

0-000845 

0-0225 

0-0164 

26-8 

2-7 

205-1 

o-ouo 

38-5 

Acetone  . 

160 

0  005173 

0-0090 

0  0079 

20-7 

1-09 

125-3 

0-0020 

33-6 

Pyridine . 

200 

0-00090 

0-0170 

0-0094 

20-0 

0-93 

101-4 

— 

31-1 

It  will  be  seen  from  these  numbers  that,  in  general,  a  certain 
parallelism  exists  between  the  temperature  coefficients  of  the  con¬ 
ductivity  and  the  physical  constants  given,  the  principal  exception  to 
such  parallelism  being  found  in  the  viscosity. 

Temperature  conductivity  curves,  in  some  cases  for  various  dilutions, 
are  given  for  potassium  chloride  and  iodide,  cadmium  iodide,  sodium 
nitrate,  and  acetic  and  monochloroacetic  acids  in  water ;  potassium  chloride 
in  formic  acid  ;  potassium  iodide  in  formic  acid,  in  methyl  and  ethyl 
alcohols,  and  in  acetone  and  pyridine.  The  curves  for  aqueous  solutions 
exhibit  a  marked  difference  from  those  in  organic  solvents.  The  latter 
can  be  represented  as  relations  of  the  first  degree,  whilst  the  curves  for 
aqueous  solutions  cannot  be  expressed  even  as  a  second  degree  relation, 
owing  to  the  anomalies  which  are  introduced  in  the  neighbourhood  of  the 
temperature  of  maximum  density  of  water  and  which  are  most 
clearly  shown  in  solutions  of  feeble  electrolytes.  These  results  are  in 
agreement  with  the  observations  of  Lussana(_4^i  Reg,  1st.  Venet.,  1893, 
[vii],  4)  and  Gnesotto  {ibid.,  1900,  59,  ii,  987).  These  anomalies  are  due 
to  a  variation  in  the  ionic  concentration,  but  it  seems  that  this  does  not 
depend  only  on  the  diminution  in  volume  of  the  solvent  and  on  the  special 
condition  (subjected,  that  is,  to  something  resembling  a  pressure)  in  which 
the  electrolyte  is  found,  since  this  would  not  explain  why  the  effect  is 
most  marked  with  weak  electrolytes.  The  authors’  view  is  that  the 
phenomenon  depends,  in  great  part,  on  the  non-homogeneity  of  water 
at  its  maximum  density,  crystalline  molecular  aggregates  being  formed 
which  do  not  participate  in  the  equilibrium  determining  the  limit  of 
the  degree  of  dissociation  between  solvent  and  solute.  T.  H.  P. 

Behaviour  of  a  Lead  Anode  in  Solutions  of  Sodium  Hydr¬ 
oxide  and  the  Electrolysis  of  Solutions  of  Sodium  Hydroxide 
containing  Lead.  Karl  Elbs  and  J.  Forssell  {Zeit.  Elektrochem., 
1902,  8,  760 — 772). — When  a  clean  lead  anode  is  used  in  a  solution 
of  sodium  hydroxide  (the  current  density  being  small),  the  metal 
passes  into  solution  as  bivalent  lead.  When  the  solution  has  become 
saturated  with  lead  oxide,  or  if  a  solution  of  lead  oxide  in  sodium 
hydroxide  is  employed,  lead  peroxide  is  deposited  on  the  anode  with 
small  current  densities,  but  as  the  current  increases  lead  oxide  and 
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oxygen  are  also  formed,  the  yield  of  lead  peroxide  diminishing ;  at 
higher  temperatures,  it  increases  rapidly.  These  observations  are  best 
explained  by  supposing  that  HPbO'2  ions  are  discharged  at  the  anode  ; 
these  decompose  into  water,  lead  oxide,  and  oxygen,  which  react  more 
or  less  completely  to  form  lead  peroxide. 

This  interpretation  is  also  in  agreement  with  measurements  of  the 
discharge  potentials.  It  is  found  that  lead  peroxide  is  formed  on  a 
platinum  anode  at  20°  at  a  potential  023  volt  lower  than  that  required 
for  the  formation  of  lead  oxide  and  oxygen.  Lead  peroxide  appears 
to  occlude  oxygen  in  the  same  way  as  platinum.  The  potential 
difference  between  a  lead  peroxide  coated  platinum  electrode  and  a 
solution  of  lead  oxide  in  sodium  hydroxide  is  about  03  volt  below 
that  required  for  the  formation  of  Pb02;  hence  the  deposition  and 
solution  of  Pb02  electrolytically  are  not  reversible  operations. 

"  T.  E. 

Electrolysis  of  Mixtures  of  Salts.  Anatole  Leduc  ( Compt . 
rend.,  1902,  135,  395  —  396). — In  order  to  investigate  the  effects  of 
impurities  on  observations  based  on  the  use  of  a  silver  nitrate  volta¬ 
meter,  two  such  voltameters  were  employed,  one  containing  pure  silver 
nitrate,  the  other  silver  nitrate  to  which  potassium  nitrate  or  copper 
nitrate  had  been  added.  It  was  found  that,  unless  the  concentration 
of  the  impurity  was  very  excessive,  no  difference  in  the  quantity  of 
metal  deposited  was  observed.  Admixture  with  the  salt  of  a  metal 
higher  in  the  potential  list  than  silver  would  probably  cause  other 
results,  but  such  impurity  would  soon  be  eliminated  during  electrolysis. 

L.  M.  J. 

Nature  of  Cadmium  Amalgams  and  their  Electromotive 
Behaviour.  H.  C.  Bijl  (Zeit.  physikcd.  Chem.,  1902,  41,  641 — 671). 
— The  complete  freezing  point  curve  for  mixtures  of  cadmium  and 
mercury  has  been  determined,  and  is  found  to  rise  regularly  from  the 
freezing  point  of  mercury  to  that  of  cadmium,  there  being  only  a 
slight  discontinuity  at  188°  and  65  atomic  per  cent,  of  cadmium.  The 
temperature  at  which  separation  of  solid  begins  has  been  determined 
also  for  many  of  the  amalgams  by  studying  the  volume  change  which 
accompanies  rise  of  temperature.  The  expansion  during  the  process 
of  fusion  is  greater  than  that  for  either  the  solid  or  liquid  amalgam, 
so  that  both  the  beginning  and  the  end  of  fusion  can  be  determined. 
In  this  way,  it  has  been  shown  that  from  amalgams  containing  0 — 65 
atomic  per  cent,  of  cadmium,  mixed  crystals  separate  containing  0 — 75 
atomic  per  cent,  of  cadmium,  whilst  from  amalgams  containing  65 — 100 
atomic  per  cent,  of  cadmium  mixed  crystals  separate  containing  77 — 100 
atomic  per  cent,  of  cadmium ;  there  is  therefore  a  gap  in  the  mixed 
crystal  series  from  75  to  77  per  cent.  The  lower  the  temperature  the 
wider  is  this  gap  ;  thus  at  25°  it  extends  from  65  to  80  atomic  per  cent., 
which  means  that  an  amalgam  containing  a  percentage  of  cadmium 
between  these  two  limits  will  at  25°  separate  into  two  phases.  This 
extension  of  the  gap  at  lower  temperatures  has  been  demonstrated  by 
studying  at  a  definite  temperature  the  E.M.F.  of  cells  of  the  following 
type  : — Hg  |  Hg2S04,CdS04  j  Cd  amalgam.  The  E.M.F.  of  such  a  cell 
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gradually  increases  with  the  percentage  of  cadmium  in  the  amalgam, 
but  remains  constant  for  intervals  where  the  cadmium  amalgam  con¬ 
sists  of  two  phases  (compare  Wind,  Abstr.,  1901,  ii,  368).  If  E.M.F. 
is  plotted  against  Cd  concentration,  and  the  curves  for  25°,  50°,  and 
75°  are  compared,  the  horizontal  parts,  corresponding  with  the  gap  in 
the  mixed  crystal  series,  increase  in  length  as  the  temperature  of 
investigation  is  lowered.  In  the  light  of  the  results  obtained,  the 
irregularities  of  the  Weston  cadmium  cell  observed  by  Jaeger  and 
Cohen  (see  loc.  cit.)  may  be  explained. 

The  author  has  also  determined  the  heat  developed  when  1  gram- 
atom  of  cadmium  is  dissolved  in  amalgams  of  different  concentration. 

J.  C.  P. 

Electrolytic  Reduction  of  Potassium  Chlorate.  G.  H. 
Burrows  {J.  Physical  Chern .,  1902,  6,  417 — 426). — When  potass¬ 
ium  chlorate  solution  is  electrolysed  with  copper  electrodes,  a  high 
reduction  efficiency  which  may  reach  200  per  cent,  is  obtained. 
This  does  not  appear  to  be  due  to  spontaneous  decomposition,  as 
no  evolution  of  oxygen  is  observed,  neither  is  perchlorate  formed. 
The  efficiency  is  increased  by  high  current  density  at  the  anode  and 
is  decreased  by  the  presence  of  free  alkali.  Possible  causes  for 
the  high  efficiency  are  considered,  one  of  these  being  reduction  by  the 
metal  itself  at  the  cathode. 

L.  M.  J. 

Latent  Heat  of  Vaporisation  of  Aniline,  o-Toluidine,  cer¬ 
tain  of  their  Derivatives,  and  other  Organic  Substances. 
Wladimir  Luginin  {Ann.  Chim.  Phys.,  1902,  [ vii],  27,  105 — 144. 
Compare  Abstr.,  1901,  ii,  145;  1902,  ii,  547). — The  following  values 
are  published  for  the  first  time  : 


o-Toluidine  . 

Latent  heat  of 
vaporisation. 

95-085 

Specific 

heat. 

0*5239  between  195°  and  22' 

Methylaniline . 

95-07 

0-5126 

196  „ 

20 

Dimethylaniline  . 

80-69 

0-4822 

>> 

188  „ 

20 

Dimethyl-o-toluidine  .. 

70-25 

0-4949 

185  „ 

20 

Diehl oroacetic  acid . 

79-10 

0-3498 

196  „ 

21 

Propionic  acid  . . . 

91-44 

0-5596 

138  „ 

20 

Nitrobenzene  . 

79-15 

0-3963 

JJ 

200  „ 

20 

On  applying  Trouton’s  rule  to  these  results,  it  is  found  that  the 
four  aromatic  bases  and  nitrobenzene  are  not  polymerised  in  the  liquid 
state ;  the  two  aliphatic  acids,  however,  exhibit  considerable  polymer¬ 
isation. 

Variation 

in  the  b.  p.  per  B.  p.  at 

1  mm.  piess.  760  mm. 


Aniline .  0  053  between  700  mm.  and  760  mm.  184-25 

o-Toluidine  .  0-054  „  720  „  760  „  198-12 

Methylaniline .  0-052  „  720  „  760  „  194-36 
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in 

1 

Vaiiation 
the  b.  p.  per 
linn,  press. 

15.  p.  at 
760  inm. 

Dimetbylaniline  . 

0-056  between  720 

mm.  and  760 

mm. 

192-68 

Dimethyl-o-toluidine., 

.  0-056 

„  700 

„  760 

>> 

183-90 

Dichloroacetic  acid  ... 

.  0  049 

„  700 

„  760 

194-42 

Propionic  acid . 

.  0-043 

„  720 

„  760 

140-30 

Methylethylacetoxime  0-044 

„  700 

„  760 

181-89 

Anisole . 

.  0  051 

„  700 

„  760 

153-53 

Butyronitrile  . 

.  0-049 

„  700 

„  760 

'J 

117-40 

Nitrobenzene  . 

0-059 

„  700 

„  760 

„  210  60 

a  t.  m. 

Volatility  of  Carbon  Compounds  in  Relation  to  Mole¬ 
cular  Weight  and  Formula.  Louis  Henry  (Bull.  Acad.  roy. 
Belg.,  1902,  537 — 582). — From  a  study  of  the  boiling  points  of  a 
number  of  different  groups  of  organic  compounds,  and  the  change  in 
the  boiling  point  accompanying  certain  changes  in  the  constitution 
and  molecular  weight  of  substances,  the  author  shows  how  these 
differences  may  be  employed  as  a  guide  in  the  assignment  of  the 
formula  to  a  substance.  The  change  in  the  boiling  point  due  to 
certain  changes  in  the  constitution  of  the  compound  is  determined, 
and  where  marked  deviations  from  the  normal  behaviour  are  met 
with,  they  are  taken  as  a  sign  of  a  difference  in  the  constitution  or 
molecular  weight  from  that  assigned  to  the  particular  substance.  In 
this  way,  abnormally  high  boiling  points  were  found  in  the  case  of 
butyrolactone,  succinic  anhydride,  ethylene  carbonate,  succinate, 
fumarate,  glycollate,  and  oxalate,  glycollide,  dialkyl  esters  of  oxalic 
acid,  and  aminoacetic  acid.  In  several  cases,  these  indications  of  a 
higher  molecular  complexity  were  confirmed  by  cryoscopic  determina¬ 
tions.  A.  F. 

Freezing  Point  of  Dilute  Solutions  of  Mixtures.  Yukichi 
Osaka  (Zeit.  physikal.  Chem.,  1902,  41,  560 — 564). — Determinations 
were  made  of  the  freezing  point  of  solutions  of  potassium  sulphate 
and  mannitol,  potassium  sulphate  and  phenol,  sodium  chloride  and 
carbamide,  and  sodium  chloride  and  phenol.  It  was  found  that  in 
general  the  cryoscopic  depression  of  the  mixture  is  but  slightly 
different  from  the  sum  of  the  depressions  of  the  components ;  it  is 
usually  slightly  smaller.  The  author  considers  that  the  influence  of 
the  ions  of  the  salt  on  the  undissociated  compound  is  very  small  and 
that  such  an  influence  cannot  therefore  be  the  principal  cause  of  the 
departure  of  strong  electrolytes  from  the  mass-action  law. 

L.  M.  J. 

A  Thermochemical  Constant.  Frank  W.  Clarke  (J.  Amer. 
Chem.  Soc.,  1902,  24,  882 — 892). — The  heats  of  formation  of  organic 
substances,  determined  by  Thomsen,  are  those  obtained  by  combustion 
to  gaseous  carbon  dioxide  and  liquid  water.  The  molecular  heat  of 
formation  of  gaseous  water  at  18°  is  about  57934  cals.,  but  for  liquid 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


9 


water  the  value  used  by  Thomsen  is  68357  cals.,  and  if  the  difference, 
10423  cals.,  be  subtracted  as  many  times  as  there  are  molecules  of 
water  produced,  from  the  heat  of  combustion  of  any  organic  substance 
as  given  by  Thomsen,  a  series  of  values  is  obtained  in  which  the  author 
has  noticed  a  particular  regularity. 

If  the  number  of  molecules  of  carbon  dioxide  produced  be  represented 
by  a,  the  number  of  water  molecules  produced  by  b,  the  number  of 
oxygen  molecules  dissociated  by  c,  and  by  n  the  number  of  atomic 
linkingsin  the  substance  burned,  then  4-AT/(12a  -f  6 b  -  c—  8 n)  —  constant, 
where  K  is  the  heat  of  combustion  of  a  hydrocarbon.  The  value  of 
the  constant  is  about  13880.  The  value  of  n  is  independent  of  the 
nature  of  the  linkings,  and  is  equal  to  the  number  of  atoms  in  the 
molecule  minus  one.  For  cyclic  compounds,  a  constant  factor  must  be 
introduced  to  represent  the  strength  of  the  ring. 

For  organic  substances  containing  chlorine,  the  constant  is  found 
from  4A7(12«  +  6 b  +  h  —  c-  8 n),  where  h  is  the  number  of  chlorine  mole¬ 
cules  produced ;  the  formula  for  bromides  is  the  same  with  2A  in  place 
of  h,  and  for  iodides  A  is  replaced  by  4A.  For  compounds  containing 
nitrogen,  the  divisor,  in  the  case  of  cyanogen  derivatives,  is 
12a  +  Qb  +  3m  -  c  —  Sn,  m  being  the  number  of  nitrogen  molecules  set 
free;  for  amines,  it  is  12a  +  65  +  9m  —  c  -  8n.  The  divisor  becomes 
12a  +  6b  +  9s  -  c  -  8n  in  the  ease  of  sulphur  compounds,  s  being  the 
number  of  molecules  of  sulphur  dioxide  produced.  The  constant  in 
the  ease  of  alcohols  is  found  from  4iT/(12a  +  66  —  c  —  cq  -  8n),  where  c1 
is  the  number  of  oxygen  molecules  contained  in  the  alcohol. 

The  average  value  obtained  for  66  compounds  belonging  to  the 
different  series  is  13773. 

The  author  deals  with  the  significance  of  this  constant  and  shows 
that  it  suggests  a  general  law.  In  any  class  of  compounds,  the  heat  of 
formation  is  proportional  to  the  number  of  atomic  linkings  within  the 
molecule,  and  seems  to  bear  no  relation  to  the  masses  of  the  atoms 
which  are  combined.  J.  McC. 

Measurement  of  Temperature.  Part  I.  Pressure  Coefficients 
of  Hydrogen  and  Helium  at  Constant  Volume  and  at  Differ¬ 
ent  Initial  Pressures.  Part  II.  Vapour  Pressures  of  Liquid 
Oxygen  at  Temperatures  below  its  Boiling  Point  on  the  Con¬ 
stant  Volume  Hydrogen  and  Helium  Scales.  Part  III.  Vapour 
Pressures  of  Liquid  Hydrogen  at  Temperatures  below  its 
Boiling  Point  on  the  Constant  Volume  Hydrogen  and  Helium 
Scales.  Morris  W.  Travers,  George  Center,  and  Adrien 
Jaquerod  ( Proc .  Roy.  Soc.,  1902,  70,  484 — 491). — Between  0°  and 
100°,  the  coefficient  of  increase  of  pressure  at  constant  volume  is 
0-00366255  for  both  hydrogen  and  helium ;  further,  this  number  is 
independent  of  the  initial  pressure,  although  the  values  obtained  for 
the  coefficient  at  lower  initial  pressures  are  not  quite  so  concordant  as 
those  at  higher  initial  pressures. 

The  temperatures  at  which  the  vapour  pressure  of  liquid  oxygen 
has  values  from  200 — 800  mm.  have  been  determined  (1)  by  a  constant 
volume  hydrogen  thermometer,  (2)  by  a  constant  volume  helium 
thermometer;  the  values  given  by  the  latter  are  0-1°  higher  than 
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those  given  by  the  hydrogen  thermometer.  The  following  table  shows 
the  character  of  the  results  obtained  : 


Yap.  press. 

Temp,  on 

Vap.  pi  ess. 

Temp,  on 

m  mm. 

helium  scale. 

in  mm. 

helium  scale. 

800 . 

.  90-70° 

500 . 

.  86-39° 

760 . 

.  90-20 

400 . 

.  84-49 

700 . 

.  89-43 

300 . 

.  82-19 

690  . 

.  88-01 

200 . 

.  79-17 

The  temperatures  corresponding  with' vapour  pressures  of  liquid  hydro¬ 
gen  from  50 — 800  mm.,  have  been  determined  in  the  same  two  ways  ; 
m  this  case,  the  values  given  by  the  helium  thermometer  are  0-2° 
higher  than  those  obtained  with  the  hydrogen  thermometer.  The 
following  table  summarises  the  results  : 


Yap.  press. 

Temp,  on 

Vap.  press. 

Temp,  on 

in  min. 

helium  scale. 

in  mm. 

helium  scale. 

800 . 

.  20-60° 

400 . 

....  18-35° 

760 . 

.  20-41 

300 . 

.  17-57 

700 . 

.  20-12 

200 . 

.  16-58 

600 . 

.  19-61 

100 . 

.  15-13 

500 . 

.  19-03 

50 . 

.  14-11 

The  melting  point  of  hydrogen  has  been  found  to  be  14T°  on  the  helium 
scale.  Helium,  when  lowered  in  temperature  to  about  13°  abs.  and  sub¬ 
jected  to  a  pressure  of  60  atmospheres,  showed  no  sign  of  liquefaction. 
Solid  neon,  at  the  temperatures  20'4°and  15-65°  (helium  scale),  has  the 
vapour  pressures  12 '8  mm.  and  2 -4  mm.  respectively.  That  neon  is  a 
homogeneous  substance  is  shown  by  the  fact  that  its  vapour  pressure 
does  not  change  after  successive  portions  have  evaporated. 

The  pure  hydrogen  used  in  this  investigation  was  prepared  by  means 
of  spongy  platinum,  and  the  helium  was  obtained  from  cleveite  gas. 

J.  C.  P. 

Physical  Constants,  Critical  Solution  Temperature,  and 
Osmotic  Pressure.  LLon  Crismer  ( Cheni .  Centr.,  1 902,  ii,  3  ;  from 
Bull,  assoc,  beige  des  Chimistes,  16,  83 — 94). — The  presence  of 
0-5 — TO  per  cent,  of  water  in  alcohol  cannot  be  satisfactorily  detected 
either  from  the  density  or  from  the  boiling  point.  On  the  other  hand, 
the  purity  of  absolute  alcohol  is  easily  proved  by  a  determination  of 
the  critical  temperature  of  solution  in  light  petroleum.  J.  C.  P. 

Law  of  the  Rectilinear  Diameter.  Alexius  Batschinski 
(Zeit.  physikal.  Chem.,  1902,  41,  741 — 743). — Starting  from  van  der 
Waals’  equations  and  Dupre’s  formula  for  the  vapour  tension,  the 
author  arrives  at  the  equation  vk)V+vkjv  =  3  —  ZTjn,  where  vk  is  the 
critical  volume,  V  and  v  the  specific  volumes  of  gas  and  liquid 
respectively ;  n  is  proportional  to  the  critical  temperature  of  the 
substance,  so  that  the  above  equation  differs  from  the  mathematical 
expression  of  Cailletet  and  Mathias’  law  only  in  the  value  of  the 
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coefficients ;  this  difference  is  probably  due  to  the  inadequacy  of  van 
der  Waals’  equation  of  condition. 

The  law  of  the  rectilinear  diameter  has  usually  been  described  as 
empirical,  but  the  author’s  investigation  shows  it  to  have  a  theoretical 
basis.  J.  C.  P. 

Estimation  of  Very  Small  Vapour  Tensions  in  Certain 
Circumstances.  Launcelot  W.  Andrews  ( J '.  Amer.  Chem.  Soc., 
1902,  24,  864 — 865). — The  vapour  tension  of  iodine  in  an  aqueous 
potassium  iodide  solution  can  be  determined  by  passing  a  current  of 
air  through  a  weighed  quantity  of  the  solution  in  a  thermostat.  The 
loss  of  weight  gives  the  amount  of  water  and  iodine  volatilised,  and 
by  titration  of  the  solution  before  and  after,  the  loss  of  iodine  can 
be  determined.  The  vapour  tension  of  the  iodine  is  found  from 
s  —  wMSfmW,  where  M,  S,  and  W  are  the  molecular  weight,  the 
vapour  tension,  and  the  weight  of  water  respectively,  and  w  and  m 
are  the  weight  and  molecular  weight  of  iodine.  J.  McC. 

True  Density  of  Chemical  Compounds  and  its  Relation  to 
Composition  and  Constitution,  VI.  Halogenated  Compounds. 
VII.  Sulphur  Compounds.  Innocentius  I.  Kanonnikoff  (J. 
Russ.  Rhys.  Chem.  Soc.,  1902,  34,  575 — 605.  Compare  Abstr.,  1900, 
ii,  134  ;  1901,  ii,  305  ;  and  1902,  ii,  244). — From  the  determination  of 
the  true  densities  of  80  compounds  containing  chlorine,  the  author 
draws  the  following  conclusions  :  (1)  Free  chlorine  possesses  the  mole¬ 
cular  density,  21 9  0,  and  it  has  this  value  in  many  of  its  compounds 
containing  more  than  one  chlorine  atom.  (2)  In  general,  however 
chlorine  assumes  a  smaller  molecular  density  when  it  enters  into  com¬ 
bination  with  other  elements,  the  magnitude  depending  on  the  condi¬ 
tions  under  which  it  is  found  in  the  compound.  Thus  as  a  substituent 
in  gaseous  hydrocarbons,  chlorine  has  the  molecular  density  157*5  ;  in 
monosubstituted  non-oxygenated  compounds,  1 69*1  ;  in  compounds 
containing  more  than  one  chlorine  atom,  1 92*3,  203*9,  or  219*0,  accord¬ 
ing  to  the  amount  of  the  halogen  present.  In  oxygenated  compounds, 
the  value  is  192*3  when  one  atom  of  chlorine  is  present,  and  203*9  or 
219*0  when  there  are  several.  (3)  When  two  carbon  atoms  united  by 
a  double  linking  are  present  in  a  compound,  a  chlorine  atom  combining 
with  one  of  these  atoms  breaks  the  double  linking  and  forms  the  com¬ 
plex  ‘CCKO,  in  which  the  tervalent  chlorine  has  the  molecular 
density,  169*1.  If,  however,  the  chlorine  atom  is  separated  from  the 
doubly-linked  carbon  atom  even  by  one  carbon  atom,  as,  for  example, 
in  allyl  chloride,  such  breaking  up  of  the  double  linking  is  not  effected. 
In  order  to  bring  the  experimental  values  for  the  molecular  density 
into  accord  with  the  calculated  ones,  special  formulae  have  been 
devised  for  certain  compounds,  for  instance,  chloroform,  CChICIH, 

.0(0,11,  A 

and  amyl  chloromaleate,  C0<\qjj___J!>CC1*C02,C5H11. 

Thirty-two  sulphur  compounds  have  been  examined,  the  results 
leading  to  the  conclusions:  (1)  Free  sulphur  has  the  molecular  density 
121*2,  and  this  is  also  the  value  in  those  of  its  compounds  in  which 
it  acts  as  a  bivalent  element.  When  the  valency  increases,  the 
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molecular  density  increases  by  multiples  of  23-2,  so  that  in  the  quad¬ 
rivalent  condition,  the  value  is  144-4,  and  in  the  sexavalent  state, 
167-6.  (2)  In  compounds  of  different  types,  the  molecular  density  of 

sulphur  shows  a  behaviour  resembling  that  of  oxygen  in  analogous 
compounds ;  thus  the  value  for  oxygen  or  sulphur  existing  in  the  form 
OOC  or  OS*C  is  7'74  less  than  the  value  for  the  free  element, 
whilst  in  CIS  or  CIO,  the  value  is  increased  by  4-84.  T.  H.  P. 

Dependence  of  Viscosity  of  Liquid  Substances  on 
the  Temperature  and  Chemical  Constitution.  Alexius 
Batsciiinski  ( Chevi .  Cenlr.,  1902,  ii,  180 — 181 ;  from  Bull.  Soc.  Imp. 
Nat.  Moscow,  1902,  1 — 23). — A  large  number  of  liquids  have  been 
examined  with  reference  to  the  parameter  law.  Within  certain 
limits  of  temperature,  a  constant  value  has  been  obtained  for  the 
expression  ^(tf  +  273)3  for  about  half  of  the  substances  examined. 
Water,  acids,  and  alcohols  do  not  even  approximately  follow  the  law; 
those  substances  which  are  subject  to  the  law  below  the  critical 
temperature,  as  a  rule  follow  it  also  above  this  point.  At  very  low 
temperatures,  tlie  law  loses  its  applicability.  The  anomalous  behaviour 
of  compounds  containing  a  hydroxyl  group  is  attributed  to  the 
change  of  association  of  the  molecules  with  varying  temperature. 

Por  those  substances  which  do  not  obey  the  law,'  the  deviation  is 
always  in  the  same  direction;  r?  (the  viscosity  coefficient)  increases 
more  quickly  with  diminishing  temperature  than  proportional  to  the 
third  power  of  the  absolute  temperature.  The  only  exception  to  this 
is  carbon  disulphide. 

It  has  been  deduced  that  for  all  those  substances  which  obey  the 
laws  of  corresponding  conditions  and  viscosity  parameter,  the  expression 
M^d^Em*  has  the  same  value  (about  38-5),  where  M  is  the  molecular 
weight,  6  the  critical  temperature,  E  the  viscosity-parameter,  and  m 
the  true  volume  of  the  molecules.  The  results  obtained  confirm  this 
conclusion  and  the  formula  may  be  used  to  find  the  critical  temperature. 

J.  McC. 

Dissociation  of  Mercury  Haloid  Salts.  Harry  Morse 
( Zeit .  physilcal.  Chem.,  1902,  41,  709 — 734). — The  solubility  of  silver 
chloride  in  mercuric  nitrate  solutions  of  different  concentrations,  and 
the  distribution  ratios  for  mercuric  chloride  between  (1)  water  and 
toluene,  (2)  mercuric  nitrate  solutions  and  toluene,  have  been  deter¬ 
mined.  It  appears  probable  that  in  the  solutions  examined  the 
cathion  HgCl*  is  present, — a  conclusion  which  is  confirmed  by  electro¬ 
lytic  transport  experiments.  With  the  help  of  the  above-mentioned 
solubility  and  distribution  determinations,  the  following  equilibrium 
constants  have  been  calculated:  [Hg'"][Cr]/[HgCr]  =  0'35  x  10~7  ; 
[HgCr][Cl']/[HgCl2]  =  2-8x10-7;  [Hg*'][Cl']2/[HgCl2]  =  1  -0  x  10~^ 

(compare  Luther,  Abstr.,  1901,  ii,  301);  [Hg”][HgCl2]/[HgCr]2  =  0*13. 
Constants  have  been  obtained  also  for  the  parallel  bromide  and  iodide 
equilibria,  but  in  these  cases  the  phenomena  are  complicated  by  the 
extensive  formation  of  complex  molecules  in  solution.  Two  such 
compound  substances  have  been  isolated,  namely,  HgBr2,Hg(N03)2 
and  2AgBr,IIg(N03)2. 
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The  law  of  mass  action  is  found  to  be  valid  within  the  range  of 
the  author’s  experiments.  Incidentally,  it  has  been  found  that  a 
solution  of  mercuric  chloride  saturated  at  25°  contains  71 T7  grams 
of  the  salt  per  litre.  J.  C.  P. 

Capillarity  of  Solutions.  Joh.  Mathieu  (Ann.  PhysiJc., 
1902,  [iv],  9,  340 — 366). — When  a  dried  pig’s  bladder  is  placed  in  a 
salt  solution,  the  concentration  of  the  solution  absorbed  is  less  than 
that  of  the  original.  The  introduction  of  suitable  electrodes  allows 
the  system  to  be  regarded  as  a  concentration  cell,  and  the  E.M.F.  of 
this  cell  is  a  measure  of  the  difference  between  the  concentration  of 
the  solution  and  that  of  the  portion  absorbed  by  the  bladder.  Quali¬ 
tatively,  porous  cells  and  tiles,  parchment  paper,  and  capillary  tubes 
exhibit  the  same  phenomenon.  In  the  last  case,  it  is  found  that  the 
smaller  the  radius  of  the  tube  the  greater  is  the  difference  of  concen¬ 
tration  produced.  Hence  it  is  not  permissible  to  determine  the 
surface  tension  of  electrolytic  solutions  by  measmnng  the  height  to 
which  they  will  rise  in  a  capillary  tube.  J.  C.  P. 

Surface  Tension  and  Double  Layer  at  the  Common  Sur¬ 
face  of  Two  Solvents.  F.  von  Lerch  (Ann.  PhysiJc.,  1902, 
[iv],  9,  434 — 441). — The  surface  tension  at  the  common  surface  of 
water  and  benzene  is  affected  by  the  presence  of  an  electrolyte,  and 
this  influence  is  at  least  partly  electrical  in  character.  When  the 
electrolyte  is  a  neutral  salt,  such  as  sodium  chloride  or  acetate, 
the  surface  tension  is  not  greatly  affected,  but  the  addition  of  a  trace 
either  of  acid  or  alkali  to  this  solution  produces  a  marked  alteration 
in  the  surface  tension. 

A  capillary  electrometer  can  be  constructed  with  water  and  benzene 
as  the  two  liquids,  and  the  observed  movements  of  the  common 
surface  in  the  capillary  tube  can  be  predicted.  J.  C.  P. 

A  Consequence  of  the  Kinetic  Theory  of  Diffusion.  J. 
Thovert  (Compt.  rend.,  1902,  135,  579 — 580). — It  is  shown  that  for 
a  number  of  non-electrolytes  in  aqueous  solution  the  product  J/Z>2  is 
constant,  where  M  is  the  molecular  weight  and  D  the  diffusion  con¬ 
stant.  The  value  of  the  constant  is  about  60  x  10~10  :  the  molecular 
weight  can  thus  be  ascertained  from  the  diffusion  constant. 

J.  McC. 

Velocity  of  Reaction  before  Complete  Equilibrium  and  the 
Point  of  Transition  are  reached,  &c.  III.  Meyer  Wilderman 
(Phil.  Mag.,  1902,  [vi],  4,  468 — 489.  Compare  Abstr.,  1901,  ii,  544). 
— The  paper  is  mainly  theoretical  and  unsuitable  for  abstraction. 
Among  the  conclusions  arrived  at  are  the  following : — Chemical 
action  between  substances  is  restricted  to  homogeneous  systems  and 
the  regulating  principle  is  the  law  of  mass  action.  In  such  a  case, 
two  reactions  take  place  simultaneously  in  opposite  directions, 
and  the  equilibrium  finally  established  is  of  a  dynamic  nature. 
On  the  other  hand,  the  mutual  action  between  different  parts  of  a 
heterogeneous  system  is  restricted  to  the  transportation  of  the  sub¬ 
stance  from  one  part  of  the  system  to  another,  the  two  regulating 
factors  being  the  surface  of  contact  of  the  reacting  parts  of  the 
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system,  and  the  remoteness  from  the  point  of  equilibrium.  The 
transportation  takes  place,  therefore,  according  to  the  equation 
dtjdT  =  K'(t0  —  t)(t  —  t0V  +  K)  (compare  loc.  cit.),  and  the  equilibrium 
finally  established  is  of  a  static  nature.  J.  C.  P. 

Rate  of  the  Reaction  between  Arsenious  Acid  and  Iodine  in 
Acid  Solution ;  Rate  of  the  Reverse  Reaction  and  the 
Equilibrium  between  them.  J.  It.  Roebuck  (J.  Physical 
Chem .,  1902,  6,  365 — 398). — The  equation  representing  the  reaction 
between  iodine  and  arsenious  acid  may  be  written  AsO'"3  +  r3  + 
H20  ^  AsO'"4  +  31'  +  2H’,  and  the  equilibrium  constant  should  be 
given  by  the  expression  ab/xysz2,  where  a  is  the  concentration  of  the 
AsO"'a,  b  that  of  the  I'3,  x  that  of  the  AsO'"4,  y  that  of  the  I',  and  z 
that  of  the  H*.  The  experiments  completely  verified  this  expression  ;  the 
velocity  of  the  direct  reaction  was  found  to  be  directly  proportional 
to  the  first  power  of  the  concentration  of  both  the  arsenious  acid  and 
of  the  tri-iodine  ion.  It  was  also  found  that  the  velocity  was  approx¬ 
imately  inversely  proportional  to  the  square  of  the  concentration  of 
the  iodine  ions  and  inversely  proportional  to  the  concentration  of  the 
acid  if  this  concentration  is  not  too  high.  The  velocity  of  the  reverse 
reaction  was  also  investigated  and  found  to  be  proportional  to  the 
first  power  of  the  concentrations  of  the  arsenic  acid,  iodine  ion,  and 
acid  ion,  if  the  concentration  is  sufficiently  low ;  but  at  higher 
concentration  it  is  proportional  to  higher  powers  of  the  iodine  and 
acid  concentrations.  The  direct  velocity  is  hence  dxjdt  =  kab/xy2z, 
the  reverse  velocity  —  dxjdt  —  k'x.y.z.,  and  the  equilibrium  constant  is 
K  —  abjxy^z,  if  the  solutions  are  sufficiently  dilute.  L.  M.  J. 

Reaction  between  Potassium  Persulphate,  Hydrogen  Iodide, 
and  Phosphorous  Acid.  Wilhelm  Fedeklikt  ( Zeit .  physical. 
Chem.,  1902,  41,  565 — 600). — In  a  mixture  of  phosphorous  acid, 
hydrogen  iodide,  and  potassium  persulphate,  the  following  reactions 
take  place:  (1)  the  iodine  ions  are  oxidised  to  iodine  by  the  per¬ 
sulphate,  (2)  the  iodine  is  reduced  by  the  phosphorous  acid  to  iodine 
ions  ;  the  iodine  ions  hence  act  as  a  catalysor.  The  author’s  experi¬ 
ments  were  conducted  in  order  to  determine  whether  the  total  velocity 
of  the  reaction  agreed  with  that  .calculated  from  the  separate  velocities. 
The  reaction  between  the  persulphate  and  iodide  was  found  to  be  of 
the  second  order,  as  was  previously  shown  by  Price  (Abstr.,  1899,  ii, 
147);  the  reaction  between  phosphorous  acid  and  iodine  was  also 
found  to  be  of  the  second  order,  but  the  observations  on  these  reaction 
velocities  are  not  recorded.  The  reaction  between  the  persulphate  and 
the  phosphorous  acid  was  found  to  be  too  slow  to  affect  the  results. 
Formulae  are  deduced  for  the  concentration  of  iodine  and  persulphate 
in  the  combined  reaction,  based  on  the  velocity  equations  for  the  two 
component  reactions.  The  results  are  not  in  good  accord  quantita¬ 
tively  with  the  experimental  determinations,  but  the  discrepancy  is 
probably  due  to  the  effect  of  the  phosphorous  acid  on  the  velocity  of 
reaction  (1)  and  the  agreement  is  better  when  the  quantity  of 
phosphorous  acid  is  diminished.  The  addition  of  iron  or  copper  salts 
causes  a  marked  increase  of  the  velocity  of  the  reaction,  a  result  in 
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accord  with  the  observations  of  Price  on  the  increase  of  the  velocity 
of  reactions  (1)  by  such  addition,  which  was  further  found  to  be  with¬ 
out  effect  on  reaction  (2).  The  effect  of  change  of  concentration  of 
the  various  constituents  or  of  the  change  of  temperature  was  also 
investigated,  and  the  forms  of  the  curves  obtained  were  found  to  agree 
closely  with  those  calculated  by  the  author’s  expressions.  L.  M.  J. 

Velocity  and  Nature  of  the  Reaction  between  Bromine  and 
Oxalic  Acid.  Theodore  W.  Richards  and  Wilfred  Newsome 
Stull  ( Zeit .  physikal.  Chem.,  1902,  41,  544 — 559). — The  reaction 
between  bromine  and  oxalic  acid,  which  proceeds  rapidly  at  high 
temperatures,  was  found  to  take  place  also  in  the  cold  and  to  be 
complete.  The  velocity  of  the  reaction  was  found  to  increase  with 
increasing  concentration  of  oxalic  acid  until  a  concentration  of  about 
3  per  cent.,  and  afterwards  to  decrease;  the  values,  however,  between 
the  concentrations  of  1  per  cent,  and  5  per  cent,  are  very  nearly 
constant.  The  addition  of  acids  causes  a  decrease  of  velocity,  and  this 
is  especially  marked  for  hydrobromic  acid,  the  effect  of  which  is  ten 
times  as  great  as  the  effect  of  hydrochloric  acid.  Neutral  salts  or 
alkalis,  however,  cause  a  great  increase,  and  it  appears  most  probable, 
therefore,  that  the  action  takes  place  between  the  bromine  ions  and 
C20"4  ions  of  the  oxalate.  The  main  action,  hence,  is  represented  by 
C20"4  +  Br2  Zzz  2C02+  2Br' ;  this  is,  however,  complicated  by  auxiliary 
reactions  as,  for  example,  H’  +  Br'  ^  HBr  and  Br'  +  Br2  Zz  Br'3. 

L.  M.  J. 

Decomposition  of  Carbamide.  Charles  Edward  Fawsitt 
(Zeit.  physikal.  Chem.,  1902,  41,  601 — 629). — The  formation  of 
ammonium  carbonate  from  carbamide  is  not  due  to  a  direct  hydrolysis, 
but  is  dependent  on  the  formation  of  ammonium  cyanate  which  is  then 
hydrolysed,  and  is  hence  a  purely  secondary  reaction  ;  it  is  not  revers¬ 
ible.  The  formation  of  ammonium  cyanate  is  a  reaction  of  the  first 
order,  and  the  velocity  is  increased  by  neutral  salts  and  decreased  by 
ammonium  salts ;  acids  cause  a  great  increase  of  velocity.  The  equi¬ 
librium  of  carbamide  and  cyanate  is  only  slightly  affected  by  rise  of 
temperature,  the  quantity  of  cyanate  being  increased.  L.  M.  J. 

The  Triple  Point.  Paul  Saurel  (J.  Physical  Chem.,  1902,  0, 
399 — 409). — A  mathematical  discussion  of  the  equilibrium  of  the  uni¬ 
variant  systems  which  meet  at  the  triple  point.  L.  M.  J. 

A  Theorem  of  Tammann.  Paul  Saurel  (J.  Physical  Chem., 
1902,  6,  410 — 416). — An  extension  of  a  theorem  of  Tammann  relating 
to  a  one  component  system  to  the  multiple  point  of  an  ?^-component 
system.  L.  M.  J. 

Condition  Diagram  of  Phenol.  Gustav  Tammann  (Ann. 
Physik.,  1902,  [iv],  9,  249 — 270). — As  a  solid,  phenol  may  exist  in  one 
or  other  of  two  forms,  and  the  author  has  determined  the  conditions  of 
stable  existence  for  each.  If  ordinary  phenol  crystals  are  subjected  to 
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a  pressure  of  2500  kilos,  per  sq.  cm.  at  a  temperature  between  0°  and 
40°,  a  contraction  and  formation  of  denser  crystals  takes  place,  the  pres¬ 
sure  gradually  falling  to  that  value  at  which  both  forms  can  exist 
together.  Similarly,  when  the  pressure  on  a  mass  of  the  denser  crys¬ 
tals  is  gradually  diminished,  a  point  is  reached  at  which  the  crystals, 
being  unstable  under  the  prevailing  conditions,  are  suddenly  trans¬ 
formed  into  the  other  variety,  with  marked  expansion  and  rise  of 
pressure.  The  triple  point  in  the  p-T  diagram,  at  which  phenol  I  and 
phenol  II  are  in  equilibrium  with  liquid  phenol,  lies  at  t  =  62*4°  and 
p  —  2024  kilos,  per  sq.  cm.  From  this  point,  three  curves  start,  two  being 
inditing  point  curves  and  one  a  transition  curve.  The  equation  for 
the  phenol  I  melting  point  curve  is  t  —  40‘5  +  0'01 43p  —  0*000001 73p2 ; 
that  for  the  phenol  II  melting  point  curve  is  t  —  62*4  =  0*0162  ( p  -  2024), 
this  curve  being  a  straight  line  in  the  vicinity  of  the  triple  point. 
Above  50°,  dTjdp  on  the  transition  curve  becomes  very  large,  and  it 
is  possible  that  at  a  certain  point  it  has  the  value  cc — a  result  which 
would  be  comparable  with  that  obtained  in  a  study  of  the  mutual 
relations  of  the  various  crystalline  forms  of  ice  ( Ann .  Physik.,  1900, 
[iv],  2,  1).  At  a  point  just  below  20°,  the  transition  curve  divides 
into  two  branches,  and  the  field  in  which  phenol  I  is  stable  is  separated 
from  the  corresponding  field  for  phenol  II  by  a  zone  in  which  both 
forms  are  stable,  and  which  gradually  widens  with  falling  temperature. 
This  is  a  case  of  *  false  ’  or  *  pseudo  ’-equilibrium,  and,  along  with  the 
parallel  observations  for  ice  (loc.  cit.)  and  silver  iodide  (Abstr.,  1899, 
ii,  635),  is  regarded  as  experimental  evidence  in  favour  of  Duhem’s 
views. 

The  author  thinks  that  earthquakes  and  the  phenomena  of  volcanic 
action  may  be  attributed  to  the  liberation  of  energy  accompanying  the 
transition  of  crystallised  substances  present  in  the  earth’s  crust  into 
more  stable  forms.  J.  C.  P. 

Cause  of  the  Catalytic  Action  of  the  Hydrogen  Ions  of 
Acids  on  Hydrolytic  Reactions.  Paul  Rohland  (Zeit.  physikal. 
Chem.,  1902,  41,  739 — 740). — The  author  points  out  that  a  hypothesis 
relating  to  the  above  subject  and  recently  brought  forward  by  Noyes 
and  Sammet  (Abstr.,  1902,  ii,  498)  was  previously  suggested  by  him¬ 
self  (Abstr.,  1901,  ii,  152).  J.  C.  P. 

History  of  the  Nature  of  Radicles.  Ferd.  ITenrich  ( Ber ., 
1902,  35,  3426 — 3428). — Controversial,  in  reply  to  Vorlander  (Abstr., 
1902,  ii,  496).  T.  M.  L. 

Lavoisier’s  Laboratory  Note-books.  Marcellin  P.  E. 
Berthelot  ( Compt .  rend,,  1902,  135,  549 — 557).  Lavoisier’s  Four 
Laboratory  Note-books.  The  Second  Volume  supposed  to  be 
lost,  but  recently  recovered.  H.  Brocard  (Compt.  rend.,  1902, 
135,  574 — 575). — Brocard  has  discovered  in  the  Catalogue  general  des 
Manuscrits  des  Bibliotheques  publiques  de  France  that  the  second  volume 
of  Lavoisier’s  note-books  is  in  the  possession  of  the  Library  of 
Perpignan,  to  which  it  was  presented  by  Arago.  The  period  covered 
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extends  from  9th  September,  1773,  to  5th  March,  1774,  and  includes 
the  results  of  experiments  on  oxidation,  salt  formation,  and  other 
subjects.  J.  McC. 
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Hydrogen  Tetroxide  and  Ozonic  Acid.  A.  Bach  (Ber., 
1902,  35,  3424 — 3425). — The  ozonic  acid  of  Baeyer  and  Villiger 
(Abstr.,  1902,  ii,  650)  is  identical  with  the  hydrogen  tetroxide  postu¬ 
lated  by  the  author  (Abstr.,  1900,  ii,  470),  whilst  the  substance  which 
they  obtained  by  the  action  of  ozone  on  potassium  hydroxide  is  pro¬ 
bably  not  potassium  tetroxide  but  the  acid  salt  KH04.  T.  M.  L. 

Purification  of  Potable  Water.  P.  Guichard  (Bull.  Soc. 
chim.,  1902,  [iii],  27,  941 — 943). — The  organic  matter  present  is 
destroyed  by  addition  of  calcium  permanganate,  the  excess  of  the 
reagent  being  removed  by  allowing  the  water  to  flow  over  metallic 
iron.  The  precipitated  oxides  are  then  filtered  out  in  a  press  lined 
with  sterilised  paper,  which  also  acts  as  a  mordant  to  the  ferrous 
carbonate  in  solution  and  so  requires  frequent  renewal.  T.  A.  H. 

Iodine  Pentafluoride.  Henri  Moissan  ( Compt .  rend.,  1902, 
135,  563 — 567). — When  fluorine  is  passed  over  dry  iodine,  iodine 
pentafluoride  is  formed  as  a  colourless  liquid  which  solidifies  at  8°.  The 
solid  has  the  appearance  of  camphor ;  it  boils  without  decomposition  at 
97°,  but  when  heated  to  between  400°  and  500°  it  suffers  decomposition 
and  free  iodine  is  obtained ;  it  has  not  yet  been  ascertained  whether 
it  dissociates  into  iodine  and  fluorine  or  into  iodine  and  another  iodine 
fluoride.  Sulphur,  phosphorus,  arsenic,  antimony,  and  carbon  react  on 
the  pentafluoride  in  the  cold,  as  also  do  the  alkali  metals ;  chlorine  and 
bromine  only  react  with  it  when  warmed.  It  is  completely  decom¬ 
posed  by  water  into  iodic  acid  and  hydrogen  fluoride.  Silica  and  many 
metallic  silicides  are  attacked  by  the  pentafluoride.  It  reacts  energetic¬ 
ally  with  carbides  ;  the  reaction  with  nitric  acid  is  slow,  but  with 
hydrochloric  acid  violent.  Solutions  of  the  alkalis  easily  decompose  it, 
and  when  dropped  into  turpentine  the  hydrocarbon  inflames. 

J.  McC. 

Perchloric  and  Periodic  Acids.  A.  Astruc  and  H.  Murco 
(Bull.  Soc.  chim.,  1902,  27,  [iii],  929 — 930). — Perchloric  acid  behaves 
as  a  monobasic  acid  when  titrated  in  presence  of  the  indicators 
helianthin,  phenolphthalein,  Poirrier’s  blue,  litmus,  and  rosolic  acid, 
whilst  periodic  acid  is  monobasic  only  in  presence  of  helianthin ;  the 
basicity  of  the  latter  acid,  as  shown  by  the  other  indicators,  varies 
with  the  alkali  used.  Similar  differences  are  shown  by  the  heats  of 
neutralisation  of  the  two  acids.  T.  A.  H. 

vol.  lxxxiv.  ii.  2 


18 


ABSTRACTS  OF  CHEMICAL  PAPfcHS 


Formation  of  Dithionic  Acid.  Julius  Meyer  ( Ber .,  190^, 
35,  3429 — 3430.  Compare  Antony  and  Lucchesi,  Abstr.,  1899,  ii, 
299  ;  Antony  and  Manasse,  Abstr.,  1899,  ii,  753  ;  Antony,  Abstr., 
1902,  ii,  651). — Dithionates  are  not  produced  by  the  action  of  normal 
or  acid  sulphites  or  of  sulphurous  acid  on  ferrous  sulphate  or 
manganous  sulphate,  this  being  equivalent  to  the  action  of  sulphuric 
acid  or  a  sulphate  on  the  corresponding  sulphite.  T.  M.  L. 

Electrolysis  of  Fused  Sodium  Hydroxide.  Max  Le  Blanc 
and  J.  Brode  ( Zeit .  Elektrochem.,  1902,  8,  697 — 707  and  717 — 729). — 
When  sodium  hydroxide  is  fused  in  a  nickel  crucible  and  electrolysed 
with  small  nickel  electrodes,  two  decomposition  points  are  observed. 
The  first,  at  about  1*3  volts,  corresponds  with  the  evolution  of  hydrogen 
and  oxygen  at  the  electrodes;  the  second,  at  about  2‘2  volts,  with  the 
formation  of  metallic  sodium  at  the  cathode  and  the  evolution  of 
oxygen  at  the  anode.  Anything  which  tends  to  eliminate  the  small 
quantities  of  water  contained  in  the  fused  sodium  hydroxide  causes 
the  first  decomposition  point  to  become  less  marked :  for  example, 
prolonged  heating  or  addition  of  sodium.  Examination  of  the  separate 
electrode  potentials  shows  that  there  is  only  one  decomposition  point 
at  the  anode  (discharge  of  hydroxyl  ions),  whilst  there  are  two  at  the 
cathode  (discharge  of  hydrogen  and  of  sodium  ions). 

Quantitative  measurements  of  the  products  of  electrolysis  show  that 
the  yield  of  oxygen  per  ampere  hour  is  never  quantitative,  but  that 
it  increases  with  rising  current  density.  The  yield  of  hydrogen  with 
E.M.F'  s  less  than  2‘2  volts  is  quantitative,  provided  that  no  free  sodium 
is  present.  Free  sodium  absorbs  part  of  the  hydiogen  forming  the 
hydride.  In  completely  dry  fused  sodium  hydroxide,  sodium  alone  is 
formed  with  E.M.F '.’s  exceeding  2-2  volts.  It  is  proved  that  neither 
sodium  hydride  nor  hydrogen  is  produced.  From  this,  it  follows  that 
pure  lused  sodium  hydroxide  contains  no  hydrogen  ions  (and  therefore 
also  no  O"  ions),  but  only  the  ions  Na*  and  OH'. 

Fused  sodium  hydroxide  rapidly  attains  equilibrium  with  the  aqueous 
vapour  in  the  surrounding  air,  and  therefore  in  ordinary  circumstances 
contains  an  appreciable  quantity  of  water.  The  dried  liquid  is  therefore 
hygroscopic  and  little  or  no  water  is  evolved  at  the  anode  when  it  is 
electrolysed.  From  fused  sodium  hydroxide  to  which  excess  of  sodium  has 
been  added,  small  quantities  of  hydrogen  are  evolved  along  with  oxygen 
at  the  anode,  proving  that  water  has  been  formed  there.  T.  E. 

Decomposition  of  Ammonium  Nitrite.  Arthur  A.  Blanch¬ 
ard  {Zeit.  physikal.  Chem.,  1902,  41,  681 — 708). — The  decom¬ 
position  of  ammonium  nitrite  in  concentrated  solutions  may,  as 
Wegscheider  has  shown  (Abstr.,  1901,  ii,  384),  be  represented  as 
follows:  NH4’  +  NO'2  =  2H20  +  N2,  and  the  author  has  studied  the 
manner  in  which  the  rate  of  decomposition  is  affected  by  the  presence 
of  other  substances  and  ions.  The  only  agents  which  accelerate 
decomposition  are  hydrogen  ions  and  free  nitrous  acid.  The  presence 
of  acid  involves  a  secondary  reaction,  in  which  nitric  oxide  is  liberated, 
but  the  primary  decomposition  of  nitrite  is  found  to  be  independent 
of  this.  The  gas  evolved  in  the  decomposition  of  the  nitrite  contains 
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llo  citrous  oxide.  The  rate  of  decomposition  is  proportional  to  the 
concentration  of  NH4’  and  N0'3,  but  it  is  probable  that  two  inde¬ 
pendent  processes  go  on  simultaneously,  each  resulting  in  the  liberation 
of  nitrogen.  The  accelerating  effect  of  nitrous  acid  has  led  to  a 
determination  of  its  affinity  constant,  and  the  value  found  (0‘0004) 
agrees  well  with  that  arrived  at  by  Schumann  ( Ber 1900,  33,  532) 
from  conductivity  experiments. 

It  is  pointed  out  that,  in  Arndt’s  recent  paper  on  the  above  subject 
(Abstr.,  1902,  ii,  64),  an  error  was  made  in  referring  the  quantity  of 
gas  evolved  to  equal  quantities  of  the  nitrite  instead  of  to  equal 
volumes  of  solution.  J.  C.  P. 

Preparation  of  Calcium.  Otto  Ruff  and  Wilhelm  Plato 
{Ber.,  1902,  35,  3612 — 3619). — The  fluoride,  chloride,  bromide,  and 
iodide  of  calcium  melt  at  1330°,  780°,  765°,  and  740°  respectively, 
a  mixture  of  100  parts  of  the  chloride  with  16 '5  parts  of  the  fluoride 
melts  at  660°  and  is  employed  in  the  electrolytic  production  of  pure 
calcium.  The  fused  product  is  heated  in  a  porcelain  or  carbon 
crucible  and  electrolysed  with  a  current  of  8  amperes  and  8  volts  ; 
the  anode  is  a  rod  of  gas  carbon,  whilst  the  cathode  is  a  thin  iron  wire 
dipping  about  2  mm.  below  the  surface  of  the  fused  salts  and  coiled 
round  a  thick  iron  wire  which  is  placed  immediately  above  the  liquid. 
The  liberated  calcium  collects  in  spherical  aggregates  round  the  thin 
iron  wire  and  is  shaken  off  from  time  to  time.  This  preparation  may 
be  made  on  a  large  scale  by  the  aid  of  the  appaiatus  figured  in 
Annalen ,  1901,  320,  231,  using  a  direct  or  an  alternating  current  of 
45  ampeies  and  60  volts.  G.  T.  M. 

Process  for  Obtaining  Metallic  Calcium.  Wilhelm  Borchers 
and  Lorenz  Stockem  {Zeit.  Elektrochem.,  1902,  8,  757 — 758). — 
The  electrolytic  apparatus  is  formed  of  a  cylinder  of  carbon  closed 
below  by  means  of  a  water-cooled,  metallic,  cylindrical  box  which  is 
insulated  from  the  caibon  cylinder  by  fire-clay.  The  carbon  cylinder 
is  used  as  anode,  the  cathode  being  an  iron  rod  connected  with  the 
water-cooled  bottom.  A  layer  of  powdered  fluor  spar  is  first  pressed  into 
the  apparatus,  which  is  then  filled  with  calcium  chloride.  The  latter  is 
fused  by  passing  an  electric  current  between  the  electrodes  through 
small  carbon  rods  which  are  removed  as  soon  as  fusion  begins ;  elec¬ 
trolysis  then  takes  place,  and  at  a  low  red  heat  spongy  calcium  is 
deposited  on  the  cathode.  By  pressing  the  sponge  together  under  the 
fused  electrolyte,  it  can  be  obtained  with  a  content  of  90  per  cent, 
of  metallic  calcium.  If  the  fused  mass  is  allowed  to  solidify,  a  layer 
of  red,  drchroic  crystals  is  found  surrounding  the  metallic  calcium. 
These  appear  to  have  the  composition  CaCl.  T.  E. 

Electrolytic  Separation  of  Pure  Strontium.  Wilhelm  Bor¬ 
chers  and  Lorenz  Stockem  {Zeit.  Elektrochem.,  1902,  8,  759). — Stron¬ 
tium  is  obtained  by  the  electrolysis  of  the  chloride  in  an  apparatus 
similar  to  that  used  in  the  preparation  of  calcium  (preceding  abstract). 
The  metal  is,  however,  obtained  in  the  form  of  fused  globules,  which 
are  almost  of  the  same  specific  gravity  as  the  fused  salt.  By  arranging 
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the  apparatus  with  a  depression  in  the  bottom,  it  was  possible  to  collect 
a  quantity  of  the  metal  under  the  electrolyte.  Both  strontium  and 
calcium  are  white  metals  as  soft  as  lead.  T.  E. 

The  Chemical  Equation  for  Reduction  by  Calcium  Carbide. 
B,  Neumann  (Zeit.  JElektrochem.,  1902,  8,  772 — 775). — The  equation 
given  by  Kiigelgen  (Abstr.,  1901,  ii,  98  and  448)  cannot  be  correct 
since  it  represents  the  gas  evolved  by  the  reaction  as  consisting  en¬ 
tirely  of  carbon  dioxide,  whereas  it  really  contains  approximately 
equal  volumes  of  carbon  monoxide  and  dioxide.  The  author  maintains  the 
accuracy  of  the  equation  3 M20  +  CaC2  =  3 M2  +  CaO  +  2CO,  and  regards 
the  presence  of  carbon  dioxide  in  the  gaseous  product  as  being  due  to  a 
secondary  reaction  between  the  metallic  oxide  and  carbon  monoxide. 

T.  E. 

Radium  and  Radioactive  Substances.  Fritz  Giesel  ( Ber ., 
1902,  35,  3608 — 3611). — The  flame  spectrum  of  radium  differs  from 
its  spark  spectrum  in  containing  two  intense  broad  lines  in  the  orange- 
red,  whereas  the  latter  spectrum  has  only  faint  lines  in  this  region. 

Radium  bromide,  containing  barium,  evolves  bromine,  the  liberation 
of  the  halogen  being  accompanied  by  the  formation  of  radium  hydr¬ 
oxide,  and  ultimately  of  radium  carbonate,  formed  by  the  action  of  atmo¬ 
spheric  carbon  dioxide.  The  reaction  is  also  attended  by  the  evolution 
of  a  permanent  gas  ;  this  product,  which  does  not  explode  with  oxygen, 
is  extremely  radioactive,  promotes  phosphorescence,  and  colours  the 
gas  pipette  in  which  it  is  contained.  Radium  bromide,  obtained  in 
a  highly  purified  state  by  fractional  crystallisation,  has  a  beautiful 
blue  phosphorescence  and  furnishes  a  continuous  spectrum. 

In  addition  to  easily  absorbed  rays,  the  author’s  polonium  also 
emits  penetrative  rays  which  are  deflected  in  the  magnetic  field.  This 
radiation,  which  is  rendered  apparent  by  a  barium  platmocyanide 
screen,  slowly  decreases,  but  exhibits  a  residual  activity  (compare 
Marckwald,  Abstr.,  1902,  ii,  508). 

The  active  rays  emitted  by  the  author’s  polonium  correspond  with 
those  derived  from  radium  and  also  from  Marckwald’s  polonium  in 
their  behaviour  towards  a  gelatin  zinc  sulphide  screen.  This  screen 
is  a  convenient  instrument  to  employ  for  detecting  easily  absorbed 
rays,  and  in  this  way  Rutherford’s  rays  have  been  detected  in  feebly 
radioactive  impurities  obtained  in  the  purification  of  radium. 

G.  T.  M. 

Zinc  Oxide.  Robert  de  Forcrand  (Arm.  Chim.  Phys.,  1902, 
[vii],  27,  26 — 66.  Compare  Abstr.,  1902,  ii,  322,  489,  549,  606). — • 
A  detailed  account  of  work  already  published,  containing  also  a 
summary  of  the  results  of  earlier  investigators.  G.  T.  M. 

Crystals  formed  in  the  Leclanche  Cell.  F.  M.  Jaeger 
(Ber.,  1902,  35,  3405 — 3407). — Reinvestigation  of  the  crystals  which 
are  formed  in  a  Leclanch6  cell  show  that  they  are  crystallographically 
identical  with  those  of  the  compound  ZnCl2,2NH3,  first  described  by 
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Marignac.  Priwoznik’s  view  ( Ber .,  1876,  9,  612)  as  to  the  nature 
of  these  crystals  is  thus  confirmed.  K.  J.  P.  0. 

Anhydrous  Cuprammonium  Sulphates.  Albert  Bouzat 
( Compt .  rend.,  1902,  135,  534 — 536). — In  addition  to  the  compounds 
of  copper  sulphate  and  ammonia  already  known,  the  author  has 
isolated  a  bluish-violet  compound,  CuS04,4NH3,  the  dissociation 
pressure  of  which  becomes  equal  to  atmospheric  pressure  at  about  90°. 
The  heats  of  formation  from  anhydrous  cupric  sulphate  and  gaseous 
ammonia  were  determined  by  dissolving  the  compounds  in  excess  of 
ammonia  solution  with  the  following  results  :  CuS04,RH3  +  23*49  Cal., 
CuS04,2NH3  +  43-22  Cal.,  CuS04,4NH8  +  73*72  Cal,  CuS04,5NH3  + 
88*2  Cal.  For  a  given  proportion  of  ammonia,  the  heats  of  formation 
and  tensions  of  dissociation  correspond  closely  with  those  of  the 
cuprammonium  chlorides  (Abstr.,  1902,  ii,  607).  C.  H.  B. 

Thallic  Sulphates  and  Double  Sulphates.  Hugh  Marshall 
( Proc .  Roy.  Soc.  Edin .,  1902,  24,  305 — 311.  Compare  Locke,  Abstr., 
1902,  ii,  497,  and  Piccini  and  Fortini,  ibid.,  607). — It  has  not  been 
possible  to  obtain  any  indication  of  the  formation  of  an  alum  con¬ 
taining  thallium  as  the  triad  metal.  Thallic  sulphate  readily  forms  a 
basic  salt  of  the  formula  0H*T1S04,2H20.  After  adding  ammonium 
sulphate  to  a  solution  of  this  basic  salt,  a  granular  precipitate  of  an 
anhydrous  double  salt,  NH4TI(S04)2.  separates.  When  recrystallised 
from  dilute  sulphuric  acid,  monoclinic,  prismatic  crystals  of 
NH4T1(S04)2,4H20  separate.  A  solution  of  the  double  sulphate, 
when  saturated  with  ammonium  sulphate,  deposits  fine  needles  of 
(NH4)3T1(S04)3.  Potassium  thallic  sulphate,  0H*T1K?(&04)2,  has  been 
obtained  ;  when  heated,  it  darkens,  then  again  becomes  white.  A 
nitric  acid  solution  of  it  deposits  crystals  of  KT1(S04)9,4H20.  Rubid¬ 
ium  thallic  sulphate  separates  either  as  a  granular  anhydrous  salt, 
RbTl(S04)2,  or  as  the  hydrated  salt,  RbTl(S04)2,4H20,  depending  on 
the  temperature  and  the  acid  concentration  of  the  solution. 

In  an  attempt  to  prepare  thallic  sulphate  by  electrolysis,  a  light 
yellow,  crystalline  powder  of  thallous  thallic  sulphate,  T1/5T1','(S04)4, 
was  obtained.  By  mixing  thallous  and  thallic  sulphates  in  solution  in 
molecular  proportion,  small  crystals  of  TI'T1"'(S04)9  were  formed 
which  show  strong  double  refraction  and  appear  to  be  rhombic. 

J.  McC. 

New  Reaction  for  Manganese,  Nitrates,  Chlorates,  Lead 
Peroxide,  &c.  Composition  of  Perchlorides  of  Lead  and 
Manganese.  Lucien  L.  de  Koninck  ( Chem .  Gentr.,  1902,  ii,  14; 
from  Bull,  assoc,  belg.  Chimistes,  16,  94 — 98). — When  one  or  two  drops 
of  nitric  acid  of  sp.  gr.  1*35 — 1*40  are  added  to  a  boiling  solution  of  a 
manganese  salt  in  fuming  hydrochloric  acid  ,  the  colour  of  the  liquid 
changes  to  a  very  dark  green  with  a  tinge  of  yellow,  owing  to 
the  formation  of  manganese  tetrachloride  or  possibly  of  a  chloro- 
manganic  acid,  H2MnCl6.  This  compound  is  very  stable  in  hydro¬ 
chloric  acid  ;  the  coloration  disappears  on  dilution,  but  is  only  destroyed 
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by  prolonged  boiling.  A  solution  of  manganous  chloride  containing 
0  001  gram  of  manganese  in  1  c.c.  is  used  for  the  purpose  of  the  test. 
In  addition  to  nitric  acid,  nitrates,  chlorate5!,  hypochlorites,  chromates, 
and  lead  dioxide  also  give  the  reaction,  whilst  sodium  bromate,  potassium 
perchlorate,  sodium  peroxide,  bromine,  potassium  persulphate,  red  lead, 
and  sodium  nitrite  do  not.  It  is  remarkable  that  ol  the  latter  compounds 
sodium  bromate  and  sodium  nitrite  cannot  therefore  form  chlorine 
when  treated  with  hydrochloric  acid.  By  the  action  of  hydrochloric 
acid  on  red  lead,  lead  tetrachloride  is  supposed  to  be  formed,  but  its 
exceptional  behaviour  would  be  more  in  accordance  with  the  forma¬ 
tion  of  a  trichloride,  PbCl3.  On  this  hypothesis,  by  the  action  of 
hydrochloric  acid  on  red  lead,  the  trichloride,  dichloride,  and  water 
would  be  formed,  whilst  lead  dioxide  and  hydrochloric  acid  would 
yield  lead  trichloride,  chlorine,  and  water.  Possibly,  however,  a 
reversible  double  decomposition  between  lead  tetrachloride  and 
manganous  chloride  may  take  place  and  this  would  account  for  the 
decolorisation  of  the  manganese  solution,  its  coloration  by  lead 
dichloride,  and  also  for  the  fact  that  the  colour  is  formed  when  red 
lead  is  treated  with  a  saturated  solution  of  manganous  chloride  in 
hydrochloric  acid.  E.  W.  W. 

New  Cobalt  Silicide.  Paul  Lebeau  ( Compt .  rend.,  1902,  135, 
475 — 477.  Compare  Abstr.,  1901,  ii,  242). — A  cobalt  silicide, 
CoSi2,  is  obtained  by  heating  cobalt  with  an  excess  of  silicon,  or  a 
mixture  of  cobalt,  silicon,  and  copper  silicide,  in  the  electric  furnace. 
It  forms  dark  crystals  with  a  bluish  reflection,  which  often  have  an 
octahedral  form  and  seem  to  belong  to  the  cubic  system.  It  has  a 
sp.  gr.  5'3  and  hardness  between  4  and  5.  It  is  attacked  by  fluorine, 
with  incandescence,  if  gently  heated,  by  chlorine  at  300°,  and  by 
bromine  and  iodine  at  a  dull  red  heat.  Sulphur  has  no  action  on  it  at 
the  softening  point  of  glass,  oxygen  attacks  it  superficially  at  1200°, 
and  nitric  and  sulphuric  acids,  concentrated  or  dilute,  are  without 
action.  Hydrochloric  acid,  when  concentrated  and  boiling,  attacks  the 
silicide  slowly,  and  hydrofluoric  acid  dissolves  it  rapidly;  hot  concen¬ 
trated  solutions  of  alkali  hydroxides  attack  it  slowly,  but  the  fused 
hydroxides  decompose  it  rapidly.  0.  H.  B. 

Preparation  of  Pure  Iron.  A.  Skrabal  ( Ber .,  1902,  35, 
3404 — 3405). — Extremely  pure  iron  was  prepared  by  depositing  iron 
electrolytically  from  ferrous  ammonium  oxalate  on  platinum  foil ; 
the  electrode  so  prepared  was  immersed  as  anode  in  a  solution  of 
ferrous  sulphate  acidified  with  sulphuric  acid  and  electrolysed,  using 
a  very  small  E.M.F.  (0'4  volt).  The  iron  thus  obtained  was  crystal¬ 
line  in  structure  and  pure  white ;  it  dissolved  slowly  but  completely 
in  dilute  sulphuric  acid,  odourless  hydrogen  being  evolved. 

K.  J.  P.  O. 

Aluminium  Chromate.  Max  Groger  {Ber.,  1902,  35, 

3420 — 3424). — Addition  of  aqueous  potassium  chromate  to  a  solution 
of  potassium  alum  precipitates  basic  aluminium  sulphates;  as  the 
quantity  of  the  chromate  is  increased,  the  precipitate  becomes  mixed 
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with  an  increasing  amount  of  chromate ;  when  the  alum  and 
potassium  chromate  are  in  the  ratio  of  A120^ :  2Cr03,  no  preeip:« 
tate  is  formed.  On  mixing  solutions  of  aluminium  chloride  and 
potassium  chromate,  a  yellow  precipitate  is  formed  which  has  the 
composition  2Al203,Cr03,6H20 ;  the  precipitation  of  the  aluminium 
is  not  complete  until  3  mols.  of  potassium  chromate  have  been  added 
for  each  mol.  of  aluminium  chloride. 

Solutions  made  by  dissolving  aluminium  hydroxide  in  chromio 
acid  always  contain  Al.203and  Cr03  in  the  proportion  of  1  :  1*4 — -1  *45  ; 
from  this  solution,  the  insoluble  basic  chromate  mentioned  above 
separates  on  keeping.  No  indication  was  observed  of  the  formation 
of  the  compound  Al003,Cr03,7H20,  described  by  Fairrie  (this  Journal, 
1851, 4,  301.)  '  K.  J.  P.  O. 

Existence  of  Colloidal  Tungstic  Acid.  Interaction  of 
Hydrochloric  Acid  and  Sodium  Tungstate.  Nicola  PappadA 
( Gazzetta ,  1902,  32,  ii,  22 — 28). — When  moderately  concentrated 
hydrochloric  acid  is  added  drop  by  drop  to  a  5  per  cent,  solution  of 
sodium  tungstate,  a  white,  gelatinous  precipitate  is  formed  when  the 
liquids  meet,  but  quickly  goes  into  solution,  yielding  an  acid  liquid. 
The  author  confirms  Graham’s  statement  ( Proc .  Roy.  Soc.,  1864) 
that  the  solution  contains  colloidal  tungstic  acid,  Sabaneeff’s  as- 
sumption  that  a  metatungstate  of  the  composition  Na20,4W03  is 
formed  being  incorrect. 

For  preparing  a  solution  of  colloidal  tungstic  acid,  the  following 
method  is  recommended.  To  a  concentrated  sodium  tungstate  solution, 
hydrochloric  acid  is  added  until  the  liquid  has  an  acid  reaction,  the 
white,  gelatinous  precipitate  thus  obtained  being  washed  several  times 
by  decantation  at  low  temperatures  (0 — 5°) ;  during  these  operations, 
the  precipitate  is  protected  from  currents  of  air,  which  would  produce 
a  change  in  the  colloid.  Fifteen  parts  of  the  acid  are  then  carefully 
dissolved  by  gentle  warming  with  a  concentrated  solution  of  1  part 
of  oxalic  acid,  and  the  liquid  subjected  to  dialysis.  If  the  outer 
water  is  frequently  changed,  the  oxalic  acid  is  completely  removed, 
leaving  a  colloidal  solution  of  tungstic  acid  which  may  be  concentrated 
in  a  vacuum  over  sulphuric  acid  at  the  ordinary  temperature  until  it 
contains  as  much  as  1‘25  per  cent,  of  WO{.  T.  H.  P. 

Potassium-Tungsten  Bronze.  Georg  von  Knorre  and  E. 
Schafer  (Ber.,  1902,  35,  3407—3417.  Compare  Abstr.,  1883,  650). 
— Hallopeau  (Abstr.,  1899,  ii,  32,  555)  has  stated  that  the  potassium- 
tungsten  bronze,  obtained  by  reducing  potassium  paratungstate  with 
hydrogen,  has  the  formula  K2W309,  whilst  that  prepared  by  reduction 
of  the  molten  tungstate  with  tin  has  the  formula  K2W5015.  The  authors 
found  previously  ( loc .  cit .)  that  only  one  such  bronze  existed,  and  that 
its  composition  was  expressed  by  the  formula  K2W4012.  As  a  result 
of  a  full  investigation  of  the  bronze,  prepared  by  both  methods,  it  is 
found  that  their  former  view  is  entirely  confirmed.  K.  J.  P.  O. 

Preparation  and  Properties  of  a  New  Vanadium  Silicide. 
Henri  Moissan  and  Alfred  Holt  ( Compt .  rend.,  1902, 135,  493 — 497. 
Compare  Abstr.,  1902,  ii,  610). — Besides  the  vanadium  silicide,  VSi2, 
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previously  prepared,  another,  of  the  formula  V2Si,  can  be  obtained  (1) 
by  heating  a  mixture  of  120  parts  of  vanadium  trioxide  and  14  parts 
of  silicon  in  the  electric  furnace  with  a  current  of  1000  amperes  at 
50  volts  ;  (2)  by  the  action  of  silicon  on  vanadium  carbide,  namely, 
by  heating  a  mixture  of  vanadium  trioxide,  silicon,  and  carbon  for  4 
minutes  with  a  current  of  500  amperes  at  50  volts  ;  and  (3)  by  heating 
a  mixture  of  vanadium  trioxide,  silicon,  and  copper  in  the  electric 
furnace.  The  silicide  is  obtained  in  brilliant  prisms  which  have  a 
metallic  lustre  and  a  sp.  gr.  of  5 '48  at  17°.  It  fuses  at  a  tempera¬ 
ture  superior  to  the  melting  point  of  the  disilicide,  and  is  insoluble  in 
water,  alcohol,  ether,  or  benzene  ;  fluorine  does  not  attack  it  in  the 
cold  ;  with  chlorine  at  a  red  heat,  it  gives  vanadium  tetrachloride 
and  silicon  tetrachloride,  and  with  bromine,  vanadium  tribromide 
and  silicon  hexabromide.  It  is  only  superficially  attacked  by  water, 
sulphur,  or  hydrogen  sulphide  at  a  high  temperature,  and  ammonia  has 
no  action  on  it.  It  burns  when  heated  in  hydrogen  chloride.  When 
fused  with  excess  of  silicon,  it  gives  the  disilicide.  It  is  decomposed 
by  molten  sodium  or  copper,  but  is  hardly  affected  by  silver.  Hydro¬ 
chloric,  nitric,  or  sulphuric  acids  do  not  attack  it,  but  a  mixture  of 
nitric  acid  with  either  of  the  others  dissolves  it,  and  it  is  easily 
attacked  by  hydrofluoric  acid,  even  in  dilute  solution.  It  is  also 
decomposed  by  fused  potassium  hydroxide  or  a  mixture  of  potassium 
carbonate  and  nitrate.  J.  MoC. 

Double  Nitrites  of  Iridium.  Emile  Leidie  (Bull.  Soc. 
chim.,  1902,  27,  [iii],  936 — 940). — Iridium  potassium  nitrite, 
prepared  by  the  addition  of  potassium  nitrite  to  a  solu¬ 
tion  of  iridium  sulphate  warmed  to  70 — 80°,  is  a  white  powder  which 
dissolves  readily  in  boiling  water,  less  so  in  cold,  and  is  insoluble  in 
potassium  chloride  solution.  It  decomposes  at  450°,  forming  potassium 
hexairidite,  and  at  a  red  heat  is  converted  into  potassium  dodecairidite. 
Hydrochloric  and  sulphuric  acids  decompose  the  salt  with  the  forma¬ 
tion  of  potassium  chloroiridate  and  iridium  sulphate  respectively. 
When  potassium  nitrite  is  added  to  solutions  of  potassium  chloro- 
iridite,  the  precipitate  obtained  varies  in  composition,  and  in  no 
circumstances  is  the  true  double  nitrite  thus  produced  (compare 
Gibbs,  Ber.,  1871,  4,  280,  and  Lang,  K.  Vet.-Akad.  Handl. ,  5,  vii,  7). 

Iridium  sodium  nitrite,  Ir2Na6(N02)12.2H20. — The  author  was 
unable  to  obtain  the  compounds  of  this  salt  with  sodium  chloroiridite 
described  by  Gibbs  and  by  Lang  ( loc .  cit.). 

Iridium  ammonium  nitrite,  Ir2(NH4)6(N02)12>  prepared  by  the 
addition  of  sodium  nitrite  and  ammonium  sulphate  to  a  warm  solution 
of  iridium  sulphate,  is  a  white  powder  with  properties  similar  to 
those  of  the  potassium  salt.  It  evolves  nitrogen  when  boiled  with 
water  and  detonates  when  heated.  The  double  nitrites  of  iridium 
with  silver,  mercury,  and  cobalt  described  by  Gibbs  and  by  Lang  (loc. 
cit.)  were  not  obtained.  T.  A.  H. 

Iridium  and  its  Compounds.  Arturo  Miolati  and  C.  Gialdini 
(Atti  B.  Accad.  Lincei ,  1902,  [v],  11,  ii,  151 — 158). — The  authors, 
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like  Leidie  (Abstr.,  1901,  ii,  62),  are  unable  to  confirm  the  formulse 
given  by  Gibbs  ( Ber .,  1871,  4,  280)  and  by  Lang  for  the  double  nitrites 
of  iridium.  For  the  compound  described  by  Lang  as  having  the  com¬ 
position  Ir4(N02)18Cl6K;i2,  and  which  Leidie  only  obtained  in  the  form 
of  a  lake  containing  considerable  proportions  of  potassium  chloride,  the 
authors  have  obtained  analytical  results  agreeing  moderately  well  with 
the  formula  IrCl3(jSf02)3Kr 

Potassium  dinitrotetrachlorosesqui-iridale,  IrCl4(N0.2)2K3,  prepared 
by  treating  ammonium  chloroiridate,  suspended  in  water,  with  nitro¬ 
gen  trioxide  and  adding  to  the  concentrated  solution  the  theoretical 
quantity  of  potassium  chloride  solution,  forms  golden-yellow  crystals 
very  soluble  in  water.  A  small  quantity  of  a  crystalline,  red  powder 
was  also  formed,  but  was  not  further  investigated.  With  hydrochloric 
acid,  potassium  dinitrotetrachlorosesqui-iridate  is  converted  into  chloro¬ 
iridate,  whilst  when  boiled  with  potassium  nitrite  solution  it  yields 
Lang’s  compound,  IrCl3(N02)3K3  (?),  previously  mentioned.  The  analysis 
of  this  compound  was  carried  out  by  first  converting  it  into  chloroiridate 
by  repeated  evaporation  with  hydrochloric  acid  on  the  water-bath,  and 
then  igniting  this  in  a  current  of  hydrogen  until  the  weight  is  con¬ 
stant ;  the  potassium  chloride  and  iridium  thus  obtained  are  then 
extracted  with  water  and  the  residual  iridium  ignited  in  a  stream  of 
hydrogen  and  finally  weighed.  Special  stress  is  laid  on  the  use  of 
hydrogen,  since  the  authors  find  that  when  iridium  is  heated  in  the 
air  it  loses  4 — 5  per  cent,  of  its  weight.  The  ccesium  salt, 
IrCl4(lSr02)gCs3,  the  silver,  thallium,  mercuric ,  and  basic  lead  salts, 
[IrCl4(N02)3]2Pb3,2Pb(0H)2,  were  prepared  and  analysed.  T.  H.  P. 

Complex  Platinum  Salts.  Reactions  of  Platoso-oxalo- 
nitrites.  Maurice  Vezes  {Bull.  Soc.  chim.,  1902,  27,  [iii],  930 — 936. 
Compare  Abstr.,  1899,  i,  671  and  741  ;  1901,  i,  187). — When  chlorine 
is  passed  through  a  warm  aqueous  solution  of  potassium  platoso- 
oxalonitrite,  PtC204(N02)2K2,H20,  there  is  formed  eventually  potass¬ 
ium  platinichloride,  and  probably  as  an  intermediate  product  potassium 
platosodichloronitrite,  PtCl2N0.2K2.  The  action  by  which  the  platoso- 
oxalonitrite  is  formed  ( loc .  cit.)  is  therefore  irreversible.  Bromine 
and  iodine  react  in  an  analogous  manner. 

Hydrochloric  acid  also  furnishes  potassium  platinichloride  together 
with  oxalic  acid  and  nitric  oxide.  Hydrobromic  and  hydriodic  acids 
react  similarly,  the  latter  producing  platinum  tetraiodide,  potassium 
oxalate,  and  nitric  oxide.  The  addition  of  ammonia  to  aqueous  solu¬ 
tions  of  potassium  platoso-oxalonitrite  gives  an  immediate  crystalline 
precipitate  of  platosamine  nitrite,  Pt(N02)2(NH3)2. 

Silver  potassium  platoso-oxalonitrite,  Pt(C204)(N02)2  AgK,H20,  pro¬ 
duced  by  the  admixture  of  solutions  of  silver  nitrate  and  the  potassium 
salt,  forms  monoclinic  crystals  [a  :  b  :  c  =  0  8820  :  1  : 1 ;  (3=  87°52'].  Its 
solubilities  in  boiling  and  cold  water  are  2  and  0-01  per  cent,  respec¬ 
tively  At  100°,  it  becomes  anhydrous,  and  at  250°  decomposes,  leaving 
potassium  nitrate  mixed  with  metallic  silver  and  platinum.  With 
cupric  chloride,  potassium  platoso-oxalonitrite  gives  a  precipitate  of 
copper  oxalate,  and  from  the  filtrate  potassium  platoso-dichloronitrite 
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can  be  obtained  ;  with  cupric  sulphate  or  nitrate  there  is  produced 
copper  oxalate  and  potassium  hydrogen  triplatoso-hexanitrite, 

Pt30(N02)6K2H4, 

(Abstr.,  1893,  ii,  213).  Haloid  salts  of  nickel,  lead,  and  magnesium 
react  in  a  manner  analogous  to  that  of  cupric  chloride  and  thus 
furnish  a  ready  means  of  obtaining  derivatives  of  the  type 

PtX2(N02)2K2, 

where  X  is  a  halogen  element.  T.  A.  H. 
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Min  era  logical  Chemistry. 


Melting  Points  of  Minerals  and  Rocks.  Cornelius  Doelter 
(Tuck.  Min.  Mitth.,  1902,  21,  23 — 30.  Compare  Abstr.,  1898,  ii,  383). 
— The  values  previously  obtained  by  the  same  author  (ibid.,  1901,  20, 
210 — 232)  in  a  gas-furnace  are  too  low;  the  following  new  determin¬ 
ations  were  made  in  an  electric  furnace  : 


Melanite . .  920° 

HCgirite  .  925 

Lepidolite  .  930 

Gastaldite  .  1025 

Hornblende  (containing 

much  iron)  .  1065 

Elteolite  .  1080 

Augite  (from  Sasbach)  ...  1085 

Hornblende  (containing 

little  iron)  .  1085 

Zoisite .  1090 

Epidote  .  1090 

Garnet  (from  Traversella)  1090 
Augite  (from  Arendal)  ...  1095 

Nepheline  .  1095 

Diallage  .  1095 

Grossular  .  1110 

Albite .  1110 


Oligoclase  .  1120° 

Labradorite  .  1125 

Biotite .  1130 

Anorthite  .  1132 

Sanidine .  1130 

Microcline  .  1155 

Meionite .  1155 

Orthoclase  .  1175 

Magnetite  .  1185 

Hypersthene  .  1185 

Muscovite  .  1230 

Actinolite  .  1230 

Wollaston ite  .  1220 

Meroxene  .  1235 

Pleonaste  .  1240 

Leucite  .  1300 

Olivine  .  1350 

Bronzite .  1400 


Granite  from  Predazzo  . 

Monzonite  from  Predazzo  . 

Lava  from  Vesuvius . . . 

Lava  from  Etna  . 

Basalt  from  Remagen  . 

Limburgite  from  Kaiserstuhl  . 

Phonolite  from  Briix  . 

Nepheline-syenite  from  St.  Vincent 


Softens. 

Fluid. 

1160° 

— 

1125 

1190° 

1060 

1090 

970 

1040 

1020 

1075 

1000 

1060 

1060 

1090 

1060 

1100 

L.  J.  S. 
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Microchemical  Reactions  of  Certain  Minerals.  Johann 
Lemberg  ( Zeit .  Krysf.  Min.,  1902,  36,  657— -658  ;  from  Zeit.  Deutsch. 
geol.  Ges.,  1900,52,  488 — 496,  Compare  Abstr.,  1896,  ii,  430). — Details 
are  given  of  the  action  of  aqueous  solutions  of  various  reagents,  such  as 
potassium  cyanide,  potassium  hydroxide,  sodium  sulphide,  ammonia, 
sodium  carbonate,  lead  nitrate,  &c.,  on  various  minerals  ;  the  differ¬ 
ences  in  the  observed  reactions  are  often  useful  for  purposes  of 
discriminating  between  certain  minerals.  L.  J.  S. 

Libollite.  Jacinto  Pedro  Gomes  ( Jahrb .  Min.,  1902,  ii,  Ref.  234  ; 
from  Comm .  Direc.  Serviqos  Geol.  Portugal,  1901,  4,  206 — 207.  Com¬ 
pare  Abstr.,  1900,  ii,  86). — A  description  is  given  of  new  material 
from  Cambulo  (Cambambe),  prov.  Angola,  Portuguese  West  Africa, 
which  occurs  as  veins  in  schistose  greywacke  conglomerate. 

It  is  pointed  out  by  the  abstractor,  V.  de  Souza-Brandao,  that  the 
composition,  C03H2802,  of  libollite  is  very  nearly  the  same  as  that  of 
muckite,  and  that  the  new  name,  libollite,  thus  appears  to  be  super¬ 
fluous.  L.  J.  S. 

Calcite  from  the  Crimea.  PetrA.  Zemjatschensky  (Zeit.  Kryst. 
Min.,  1902,  36,  598 — 605). — A  detailed  description  is  given  of  the 
mode  of  occurrence  and  the  characters  of  scalenohedral  and  prismatic 
crystals  of  calcite  from  veins  and  cavities  in  argillaceous  limestone  on 

Mount  Celebi-jaurn-beli,  near  Baidar.  The  following  analysis  by 
Kaschinskij  shows  the  material  to  be  almost  as  pure  as  Iceland-spar  : 

CaO.  FeO.  MgO.  C02. 

55-860  0-405  trace  43-78 

A  less  perfectly  transparent  sample  contained  :  Si00,  0T58 ; 
MgO,  0-238;  FeO,  0'873  per  cent.  L.  J.  S. 


Pelagosite.  S.  Squinabol  and  G.  Ongaro  {Jahrb.  Min.,  1902,  ii, 
Ref.  189  ;  from  Rivista  Min.  Ital.,  1901,  26,  44). — Analysis  of  black 
pelagosite  from  the  island  of  Tremiti  gave  : 


CaC03. 

MgCO.. 

CaS04. 

Fe20.. 

ai2o3. 

Soluble 

Si02. 

87-794 

1-628 

2-454 

0-794 

0-476 

0-107 

Insoluble 

Si02. 

KC1. 

NaCl. 

Organic  matter. 

h20. 

Total. 

0-556 

0-317 

2-185 

2-011 

1-197 

99-519 

Sp.  gr. 

2-835  ;  H.  4. 

The  material  has  a 

vitreous 

lustre  and 

varies  in  colour  from  light  grey  to  black ;  it  has  a  radially  fibrous 
structure.  It  occurs  as  an  incrustation  on  calcite,  and  is  being  de¬ 
posited  at  the  present  time  from  sea-water. 

G.  de  Gotzen  {ibid.,  26,  35)  finds  that  pelagosite  is  optically  uniaxial 
and  negative,  and  h@  considers  it  to  be  a  hard  variety  of  calcite. 

L.  J.  S, 
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Magnesite  in  Greece  Constantin  Zengelis  (. Berg-Hv.ettenm .  Zeit ., 
1902,  61,  453 — 454). — Although  magnesite  is  a  mineral  of  fairly  wide 
distribution,  it  is  not  often  found  sufficiently  pure  for  use  as  a  re¬ 
fractory  material  for  furnace  linings,  &c.  The  best  is  from  Euboea  in 
Greece ;  this  averages  95  per  cent,  of  magnesium  carbonate,  and 
sometimes  contains  more  than  99  per  cent.  It  occurs  as  veins  in  chalk 
and  serpentine  and  is  often  associated  with  opal  and  chromite.  The 
following  analyses  give  the  composition  of  material  from  different 
localities  : 


Si02. 

CaO. 

MgO. 

co2. 

Al,0o.  Fe20SlFe0. 

MgCOg. 

Mautudi,  Euboea... 

0-38 

1-68 

46-09 

51-51 

0-15  0-08 

96-32 

Thebes  . 

1-63 

1-44 

45-75 

49-88 

0  17  1-19 

95-61 

1-05 

0-91 

46-61 

51-72 

trace  — 

97-41 

Scenteraga,  Lokris 

0-29 

1-95 

45-86 

51-56 

0-19 

95-84 

Corinth-— Megara  . 

0-57 

0-40 

47-06 

51-55 

0-11  — 

98-35 

Papades,  Euboea  .  . 

2-68 

2-23 

43-45 

48-72 

3-02 

90-81 

L.  J.  S. 


Anthophyllite  from  Saint-Germain-l’Herm.  Georges  Friedel 
{Bull.  Soc.franq.  Min.,  1902,  25,  102 — 110). — A  vein  of  a  greenish, 
nodular  rock  penetrates  the  granite  at  Saint-Germain  l’Herm.  The 
nodules  consist  mainly  of  antigorite  with  crystals  of  anthophyllite  and 
scales  of  talc  ;  they  are  surrounded  by  a  zone  of  yellowish,  silky  fibres 
of  anthophyllite,  the  fibres  being  arranged  perpendicularly  to  the  sur¬ 
face  of  the  nodules,  and  are  sometimes  several  centimetres  in  length. 
Intermixed  with  the  fibres  are  sometimes  opal,  talc,  and  carbonates  of 
calcium,  magnesium  and  iron,  whilst  the  yellowish  colour  is  due  to 
the  presence  of  oxide  of  iron  ;  pure  material  is  snow-white  or  slightly 
greenish.  The  mean  of  three  analyses  of  pure  material  dried  at 
100°  is  : 

Si02.  FeO.  MgO.  CaO.  A1,20j.  II20.  Total.  Sp.  gr. 

58-38  8-37  28-82  0-61  0-10  3-43  99-71  3-034 

Of  the  water,  0"68  per  cent,  is  given  off  at  a  dull  red  heat,  but  the 
mineral  still  retains  its  optical  characters;  this  is  therefore  called 
zeolitic  water.  The  remainder  of  the  water  is  expelled  at  a  higher 
temperature  with  the  complete  decomposition  of  the  mineral.  Only 
when  the  water  is  included  with  the  bases  does  the  above  analysis 
approximate  to  the  accepted  formula,  R"0,Si02,  of  anthophyllite. 

Crystals  of  anthophyllite  do  not  bieak  with  plane  cleavage  surfaces, 
but  with  a  curved  suiface  parallel  to  the  length  of  the  prism. 
Cylindrical  cleavages  of  the  same  character  are  possessed  by  gypsum 
parallel  to  the  zone-axis  [101],  and  less  perfectly  parallel  to  [001]. 

L.  J.  S. 

[Magnetite,  Serpentine  and  Amphibole  from  the  Southern 
Urals.]  Franz  Loewinson- Lessing  {Zeit.  Kryst.  Min.,  1902,  30, 
653 — 654;  from  Trav.  Soc.  Naturalistes,  St.  Petersbourg,  Sect.  Geol. 
Mineral,  1900,30,  169 — 256). — Descriptions  of  several  minerals,  with 
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chemical  analyses  of  the  following,  are  given  in  a  geological  account  of 
the  Jushno-Saosersk  estate  and  of  Mount  Deneshkin  Katnen  in 
the  Southern  Urals.  I,  Magnetite,  enclosing  some  pleonaste  and 
orthorhombic  pyroxene,  occurring  as  veins  in  banded  gabbro  along  the 
Bystraja.  II,  Serpentine,  of  a  rich  green  colour  and  translucent  at 
the  edges,  from  the  Jelowki.  Ill,  Amphibole  (pargasite),  of  a  brown 
colour,  in  granulite  from  the  Salaja :  this  analysis  corresponds  with 
the  formula  2R'2R/"Si206  4-  3R"K'"2Si06  4-  9R"Si()3. 


SKXj. 

A1,C\,. 

4  e.,0;j. 

FeO. 

MnO. 

CaO. 

MgO. 

Na.,0, 

K20. 

HaO. 

Total. 

I. 

4-26 

13-11 

49-94 

30-86 

— 

— - 

3  -23 

— 

— 

— 

99-40 

If. 

35-93 

3-91 

3  76 

1-27 

— . 

__ 

36-83 

112 

0-29 

14‘77 

97-93 

III. 

43-19 

17-77 

3-22 

978 

trace 

10-04 

11-57 

3-12 

trace 

1-05 

99-74 

L.  J.  S. 


Enclosures  of  Garnet-idocrase  Rock  in  the  Serpentine 
of  Paringu  [Southern  Carpathians].  G.  Munteanu-Murgoci 
(Zeit.  Kryst.  Min.,  1902,  36,  649 — 653  ;  from  Inaug.-JJiss.  Munchen, 
1901  ;  Bull.  Soc.  Sci.  Bukarest,  1900—1901,9,  568—612,  764—831).— 
The  serpentine,  an  alteration  product  of  an  olivine-pyroxene-rock 
(lherzolite),  encloses  masses  of  a  granular  garnet-idocrase  rock,  which 
is  an  endomorphic  contact  product  of  gabbro  :  there  are  also  silicate- 
hornfels  at  the  contact  of  the  eruptive  rock  with  limestone.  The  follow¬ 
ing  mineral  analyses  are  given  in  a  petrographical  description  of 
these  rocks  ;  I,  diallage  from  the  serpentine ;  let,  16,  diallage  from  the 
garnet-idocrase.rock.  II,  Antigorite  from  the  serpentine.  Met,  III6, 
Lotrile,  a  new  mineral  occurring  as  greenish  veins  and  patches  in 
clinozoisite-hornfels  at  the  serpentine  contact  in  the  Lotru  valley. 
The  characters  as  determined  under  the  microscope  are  given  :  the 
mineral  is  very  similar  to  prehnite,  but  differs  from  this  in  the 
higher  refraction  ( n=  T67)  and  lower  double  refraction  (y  -  a  =  0-014). 
The  composition  is  very  close  to  that  of  chlorastolite,  and  corresponds 
with  the  formula  4Si02,Al203,3(Ca,Mg)0,2fI20.  IV,  Grossular  ; 
VI,  idocrase;  and  VII,  Vila,  clinochlore,  from  the  garnet-idocrase 
rock.  V,  Hessonite  ;  and  Via,  idocrase,  as  crystals  on  the  walls  of 
crevices  : 


Si02. 

Ti02. 

A1203. 

Fe2Q3. 

FeO.  MnO. 

CaO. 

MgO. 

Loss  on 
ignition. 

Total. 

Sp.  gr. 

I. 

48  15 

0-31 

2-91 

5-84 

0-68 

19-89 

20-28 

2-79 

100-85 

3-28 

I  a. 

48-47 

0-32 

3-06 

5-14 

3-18 

0-30 

20T5 

17-70 

2-48 

100-80 

3-31 

16. t  47-84 

0-31 

4-26 

3-52 

5-98 

0-25 

22T7 

12-33 

3-59 

10025 

3-232 

II. 

37-8 

— 

1-5 

4-8 

1-7 

— 

— 

38-7 

14-8 

99-3 

2-52 

Ilia. 

38  02 

— 

30-90* 

— 

0-33 

— 

23-56 

2-80 

6-24 

101-85 

3-23 

III6.J 

39-44 

— 

28-33* 

— 

— 

— 

22-21 

3-20 

6-  58 

100-69 

3-229 

IV.  t 

33-38 

0-40 

22-27 

2-06 

0-54 

0-23 

32-88 

3  07 

1-08 

100-91 

3-48 

V. 

38-89 

trace 

13  57 

9-78 

101 

0-22 

36-34 

0-52 

0-65 

100-98 

— 

VI. 

36-71 

0-42 

15-60 

4-79 

1-28 

0-28 

34  29 

3-90 

2-88 

100-15 

3-36 

Via. 

37-48 

0-26 

15-72 

5-89 

1-30 

068 

32-19 

[3'77] 

2-71 

100-00 

— 

VII. 

30-29 

— 

16-49 

6-20 

5-14 

trace 

trace 

28-65 

12-70 

99-47 

— 

Vila. 

31-99 

— 

17-11 

2-71 

1-54 

0-84 

— 

32-91 

12-94 

100-04 

— 

*  Including 

a  little  Fe303. 

t  Also  traces  of  alkalis. 

X  Also  Na20, 

0-93. 

L.  J.  S. 
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Clays  and  Loams  near  Nurnberg.  H.  Kaul  ( Jahrb .  Min.) 
1902,  ii,  Ref.  223  ;  from  Inaug.-Diss.  Erlangen ,  1900,  125  pp.). — 
An  account  is  given  of  the  clays  and  loams,  used  for  technical  purposes, 
which  occur  in  the  neighbourhood  of  Nurnberg  ;  20  analyses  are  given, 
and  the  refractory  qualities  of  the  materials  were  determined. 

L.  J.  S. 

Clays  of  Alsace.  J.  A.  Korner  (Jahrb.  Min.,  1902,  ii, 
Ref.  222  j  from  Inaug -Diss.  Erlangen,  1900,  52  pp.). — Several  of 
the  clays  used  in  Alsace  for  technical  purposes  were  submitted  to 
microscopical  examination  and  chemical  analysis;  14  analyses  are 
given  and  the  analytical  methods  discussed.  L.  J.  S. 
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Physiological  Chemistry. 


Influence  of  High  Pressure  of  Oxygen  on  the  Circulation  of 
the  Blood.  Leonard  E.  Hill  and  John  J.  E.  Macleod  ( Proc .  Boy. 
/$ >oo.,  1902,  70,  454 — 455). — Fiom  microscopic  observations  of  the  frog’s 
web  and  bat’s  wing,  the  animals  being  placed  in  a  steel  pressure 
chamber  with  glass  ends,  the  conclusion  is  drawn  that  a  rapid  increase 
of  pressure  up  to  70  atmospheres  has  no  mechanical  effect  on  the 
circulation  of  the  blood.  On  decompression,  gas  bubbles  are  liberated, 
but  on  recompression  these  pass  again  into  solution.  W.  D.  H. 

The  Influence  of  an  Atmosphere  of  Oxygen  on  the 
Respiratory  Exchange.  Leonard  E.  Hill  and  John  J.  E.  Macleod 
(. Proc .  Boy.  Soc.,  1902,  70,  455 — 462). — The  influence  of  an  increased 
amount  ot  oxygen  in  the  air  has  been  investigated  by  others,  but  the 
results  obtained  have  been  contradictory.  The  present  experiments 
were  made  on  mice.  In  pure  oxygen,  the  amount  of  carbon  dioxide  is 
diminished  by  from  8  to  40  per  cent.  ;  when  the  animals  are  put  in 
air  again,  the  amount  of  carbon  dioxide  expired  rises.  The  water 
excreted  and  the  oxygen  absorbed  are  also  lessened,  but  the  results 
are  not  so  constant  or  marked.  This  is  partly  attributed  to  an 
increase  in  the  chance  of  expeiimental  error.  The  rectal  temperature 
falls  in  oxygen.  Full  experimental  details  of  typical  experiments  are 
given.  W.  D.  H. 

The  Importance  of  Sodium  Chloride  in  Heart  Activity. 
David  J.  L-ingle  (Amer.  J.  Bhysiol.,  1902,  8,  75—98). — The  experi* 
ments  were  made  with  strips  of  the  turtle’s  ventricle  which  had 
ceased  to  contract.  The  conclusions  are  that  sodium  chloride  is 
absolutely  necessary  to  start  rhythmic  action  in  them.  Agents  like 
caffeine,  which  intensify  rhythmic  activity,  cannot  originate  it.  What 
has  been  described  as  the  sodium  chloride  arrest  of  the  heart  is 
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probably  due  to  lack  of  oxygen  in  the  salt  solution ;  oxygen, 
however,  by  itself  cannot  originate  the  rhythm,  but  oxygenated  salt 
solution  will  keep  the  strips  beating  as  long  as  a  mixture  of  salt 
solutions.  Oxalate  solution  that  precipitates  calcium  will  permit  beats 
to  begin  if  sodium  chloride  is  present.  W.  D.  H. 

Action  of  Acids  and  Acid  Salts  on  Blood  Corpuscles  and 
other  Cells.  S.  Pjeskind  ( Amer .  J.  Physiol.,  1902,  8,  99 — 102). — 
Small  quantities  of  most  acids,  and  many  acid  sails,  when  added  to  defib- 
rinated  blood,  agglutinate  and  precipitate  the  blood  coipuscles.  Cor¬ 
puscles  freed  from  serum.  are  similarly  acted  on.  This  is  due  to  an  action 
on  the  stromata  ;  these  are  similarly  affected  in  laked  blood,  even  if  the 
laking  is  done  with  ether.  The  effect  is  therefore  not  on  the  lecithin 
or  cholesterol,  but  on  the  proteid  of  the  stromata,  which  is  here  spoken 
of  as  an  alkali-globulin.  Slight  excess  of  the  acid  reagent  lakes  the 
corpuscles,  but  this  may  be  prevented  by  previous  repeated  washings 
with  ice-cold  salt  solution.  More  than  a  slight  excess  prevents  preci¬ 
pitation  and  agglutination.  Leucocytes,  yeast  cells,  bacteria,  &c.,  are 
similarly  affected.  A  specimen  of  leucremic  blood  examined  yielded 
a  serum  which  contained  an  isolysin,  that  is,  a  substance  which  lakes 
human  blood  ;  the  serum  also  precipitated  and  agglutinated  human 
and  dog’s  red  corpuscles.  W.  D.  H. 

Behaviour  of  Nucleated  Red  Corpuscles  to  Haemolytic 
Agents.  George  N.  Stewart  (Amer.  J.  Physiol.,  1902, 8,  103 — 138). — • 
Nucleated  red  corpuscles  take  up  ammonium  chloride  in  preference  to 
sodium  chloride  when  placed  in  a  mixture  of  these  salts.  This,  as  in 
the  case  of  non-nucleated  corpuscles,  does  not  depend  on  the  life  of 
the  corpuscles ;  the  same  difference  is  seen,  although  it  is  less  in 
degree  in  corpuscles  which  have  been  hardened  by  formaldehyde. 
Saponin  produces  an  increase  in  the  conductivity  of  the  blood,  even 
after  previous  treatment  with  formaldehyde.  This  is  not  associated 
with  laking,  but  is  due  to  an  increased  permeability  of  the  corpuscles 
to  electrolytes.  Dilution  of  the  blood  with  water  diminishes  its  con¬ 
ductivity  less  than  a  corresponding  dilution  of  the  serum  ;  this  is  owing 
to  a  participation  of  the  corpuscular  electrolytes  in  the  conduction  after 
dilution.  Heat-laking  markedly  lessens  the  conductivity  of  bird’s 
blood,  but  not  of  mammalian  blood.  Embryonic  mammalian  corpuscles, 
the  elements  of  red  marrow,  and  the  corpuscles  from  a  case  of  per¬ 
nicious  anaemia  behave  like  bird’s  corpuscles,  except  that  heat-laking 
destroys  their  nuclei. 

Intraglobular  crystallisation  of  the  haemoglobin  of  Nectuvus  blood  is 
readily  obtained  by  the  action  of  various  haemolytic  agents  ;  the  haemo¬ 
globin  cannot  exist  in  the  corpuscles  in  ordinary  aqueous  solution. 
If  hardened  by  Hayem’s  solution,  these  corpuscles  are  laked  by 
hydrogen  sulphide  without  swelling  of  the  nucleus.  Ammonia  swells 
the  nucleus.  If  such  hardened  corpuscles  are  treated  with  hydrogen 
sulphide,  ammonia,  and  then  Lbffler’s  methylene-blue,  an  appai’ent 
envelope  can  be  demonstrated.  If  the  corpuscles  are  fixed  by  osmic 
acid  or  by  formaldehyde,  they  swell  under  the  influence  of  ammonia 
and  heat,  whilst  the  nuclei  retain  their  original  size.  These  facts 
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indicate  the  existence  of  difference  in  the  nature  and  point  of  attack 
of  the  fixation  by  different  hardening  agents.  The  permeability  of  the 
corpuscles  for  ammonium  chloride  does  not  depend  on  the  toxic  effect 
of  the  salt  on  the  corpuscles.  W.  D.  H. 

Human  Pancreatic  Juice.  O.  Schumm  (Zeit.  physiol.  Chem., 
1902,  36,  292 — 332). — The  number  of  analyses  of  human  pancreatic 
juice  is  small.  In  pancreatic  cysts,  the  fluid  is  poor  in  solids,  and 
some  of  the  pancreatic  ferments  may  be  absent ;  the  amylolytic  ferment 
is  the  most  constant.  In  the  present  case,  the  fluid  of  the  cyst  con¬ 
tained  all  three  ferments,  but  more  attention  is  given  to  the  fluid 
which  subsequently  flowed  from  the  fistula.  It  is  not  nearly  so  rich 
in  solid  as  the  fresh  juice  from  the  dog,  but  more  nearly  resembles 
that  obtained  from  the  so-called  permanent  fistula  in  that  animal. 
The  fluid  was  thin,  slightly  cloudy,  and  deposited  on  cooling  a  small 
amount  of  a  mucin-like  substance  which  gave  the  proteid  reactions. 
It  was  strongly  alkaline,  gave  off  abundance  of  carbon  dioxide  on 
acidification,  and  contained  some  coagulable  proteid,  but  no  sugar. 
It  possessed  a  powerful  tryptic,  diastatic,  fat-splitting,  and  emulsifying 
action. 

The  following  table  gives  the  analyses  in  parts  per  cent,  of  human 
pancreatic  juice  hitherto  published.  The  fluid  obtained  by  Herter  was 
removed  after  death  in  a  case  of  obstruction  of  the  pancreatic  duct ; 
the  other  three  are  of  fluids  from  a  fistula  after  operation. 
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0  13 
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W.  D.  H. 

Influence  of  Feeding  -with  Sucrose  and  Starch  Syrup  on 
the  Composition  of  Honey.  Ed.  von  Raumer  ( Zeit .  anal.  Chem., 
1902,  41,  333 — -350). — The  author  has  fed  a  hive  of  bees  with  a  solu¬ 
tion  containing  sucrose  and  starch  syrup,  and  has  analysed  the  honey 
obtained.  From  the  results,  it  is  concluded  that  sucrose  is  to  a 
very  large  extent  converted  into  invert  sugar  in  the  stomach  of  the 
bee,  so  that  honey  contains  only  a  small  proportion  of  sucrose.  A 
fermentable,  non-reducing  dextrin  present  in  the  starch  syrup  was  also 
found  to  be  converted  into  a  reducing  sugar.  Food  containing  dextrin 
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cannot  for  long  be  used  by  bees,  which  after  a  time  become  ill  and 
refuse  to  touch  such  food. 

It  is  also  found  that  both  the  non-fermentable  and  fermentable 
dextrins  occurring  in  honey  are  essentially  different  from  those 
contained  in  starch  syrup,  the  former  possessing  a  lower  specific  rotation 
than  the  latter. 

From  a  consideration  of  his  own  results  and  of  those  of  other 
investigators,  the  author  concludes  that,  when  dextrins  undergo 
fermentation  by  yeast,  they  are  first  saccharified  by  enzymes  in  the 
yeast.  T.  H.  P. 

Diuresis.  1.  Introduction.  Wilhelm  Filehne  (Pfliiger's  Archiv, 
1902,  91,  565  — 568).  2.  Preliminary  Experiments.  W. 

Filehne  and  H.  Biberfeld  (ibid.,  569 — 573).  3.  The  Opposite 

Influence  of  Two  Salts  W.  Ruschhaupt  (ibid.,  574 — 583). 
4  and  5.  The  Influence  of  Diuretics  on  the  Excretion  of 
Sodium  Chloride.  Carl  Pototzky  (ibid.,  584 — 594),  W. 
Ruschhaupt  (ibid.,  595 — 598).  6.  The  Influence  on  Chlorate 

Excretion  by  Infusion  of  Sodium  Chloride.  Wilhelm  Ercklentz 
(ibid.,  599 — 618).  7.  The  Effect  of  Certain  Operative  Procedures 
on  Sodium  Chloride  Diuresis.  \V.  Ruschhaupt  (ibid.,  619 — 628). 
—The  studies  on  diuresis  here  recorded  have  an  important  bearing 
on  the  theory  of  urine  formation.  Theories  on  this  subject  fall  under 
two  main  headings,  the  mechanical  (Ludwig)  and  the  secretory 
(Heidenhain).  Recent  work  by  Cushny  is  directed  against  the  latter 
theory,  and  the  doctrine  that  reabsorption  takes  place  in  the  con¬ 
voluted  tubules  is  supported.  Thus  he  injected  sodium  sulphate  in 
‘  salt-poor  ’  rabbits,  and  the  ch'orides  excreted  were  increased  three¬ 
fold  ;  this  he  attributes  to  the  rapidity  with  which  the  uiine  is  washed 
along  the  tubules  and  the  consequent  Jack  of  time  for  reabsorption  to 
take  place.  The  arguments  in  the  present  series  of  papers  are  directed 
against  this  idea.  It  is  shown  that  water  introduced  into  the 
stomach  of  such  a  rabbit  acts  as  a  diuretic  ;  nevertheless,  the  amount 
of  urinary  chlorides  is  still  further  lessened.  Dreser  previously 
pointed  out  that  urina  potus  is  hypotonic,  and  that  in  the  urine  after 
sodium  sulphate  the  chlorides  nearly  disappear. 

The  first  experiments  were  made  with  kidney  substance  and  are 
similar  to  those  which  Loeb  performed  in  connection  with  the  osmotic 
pressure  of  muscle.  The  kidney  cortex  left  in  a  P2 — 1‘5  per  cent,  solution 
of  sodium  chloride  for  half-an-hour  takes  up  water,  but  if  the  concen¬ 
tration  is  raised  to  1*8  per  cent,  it  loses  water  amounting  to  1 — 2  per 
cent,  of  its  weight.  Liver  and  spleen  behave  very  similarly.  In  the 
kidney  medulla,  the  tissue  takes  up  water  from  sodium  chloride  solu¬ 
tions  of  higher  concentration  ;  hence  it  is  regarded  as  improbable  that 
during  life  the  epithelium  will  absorb  water  from  a  less  concen¬ 
trated  urine. 

If  the  two  salts  sodium  chloride  and  sodium  sulphate  are  adminis¬ 
tered  to  an  animal  simultaneously,  they  do  not  affect  each  other.  The 
absolute  amounts  excreted  are  the  same  as  when  each  is  given  alone. 
During  the  diuresis  produced  in  an  animal  by  one  salt,  the  increased 
amount  of  urine  caused  by  giving  the  second  leads  to  a  greater  absolute 
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quantity  of  the  second  salt  in  the  urine.  This  apparent  contradic¬ 
tion  probably  depends  on  the  specific  water  and  salt  exchange  between 
blood,  tissues,  and  lymph.  In  ‘  salt-poor  ’  animals,  diuresis  caused 
by  diuretin  is  accompanied  by  a  rise  in  the  sodium  chloride  of  the 
urine.  The  same  is  true  for  various  substances  which  cause  diuresis 
by  acting  poisonously  on  the  kidney  substance  ;  there  is  no  such 
increase  in  salt  concentration  if  water  alone  is  employed.  If  the 
nerves  of  one  kidney  are  cut,  that  kidney,  when  salt  is  given,  secretes 
urine  less  in  amount  but  of  greater  concentration  than  that  secreted 
by  the  other.  Removal  of  the  kidney  capsule  produces  the  opposite 
effect.  If  both  operations  are  performed,  the  effect  of  the  removal 
of  the  capsule  predominates.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Assimilation  of  Free  Nitrogen  by  Bacteria.  Martinus  W. 
Beijerinck  and  A.  van  Delden  (Gentr.  Baht.  Par.,  II,  1902,  9, 
3—43). — The  absorption  of  gaseous  nitrogen  which  occurs  when  garden 
soil  is  brought  into  culture  media  containing  only  traces  of  nitrogen 
compounds  along  with  dextrose  or  mannitol  and  potassium  phosphate, 
appears  to  be  largely  due  to  a  symbiosis  between  Azotobacter  chroococ- 
cum  and  certain  species  of  Granulobacier,  BErobacter  cerogene,  or  Bacillus 
radiohacter.  Of  these,  the  granulobacter  species  are  able  to  take  up 
free  nitrogen  by  themselves,  but  none  of  the  others  can  do  this.  In 
the  presence  of  Ghroococcum,  however,  absorption  of  nitrogen  occurs  in 
all  three  cases,  although  it  has  not  been  decided  which  organism  actually 
assimilates  the  nitrogen.  The  amount  of  nitrogen  taken  up  varies 
considerably  in  different  cases,  but  is  at  its  maximum  when  a  mixture 
of  bacteria  obtained  by  sub-cultivation  from  garden  earth  is  employed, 
and  then  amounts  to  about  7  mg.  per  gram  of  sugar  or  mannitol 
decomposed,  or  about  138  mg.  per  litre  of  culture  medium.  In 
mixtures  containing  Granulobacier  and  Ghroococcum,  the  former  of  these 
takes  up  the  nitrogen,  producing  a  soluble  compound  which  serves  for 
the  nutrition  of  the  accompanying  organism,  and  this  develops 
extremely  well  under  these  conditions,  forming  a  voluminous,  slimy 
mass.  The  nitrogen  contained  in  this  is  readily  converted  into  nitrate 
when  a  little  fresh  soil  is  introduced,  the  conversion  of  atmospheric 
nitrogen  to  nitrate  being  thus  completed.  The  nature  of  the  soluble 
nitrogen  product  formed  from  gaseous  nitrogen  has  not  yet  been 
ascertained,  but  it  does  not  appear  to  be  ammonia,  a  nitrite,  or  a  salt 
of  hydrazine  or  hydroxlamine.  A.  H. 

Organisms  of  Nitrification.  W.  Omelianski  (Gentr.  Baht.  Par., 
II,  1902,  9,  63 — 65,  113 — 117). — The  organism  which  converts 
nitrites  into  nitrates  is  not  able  to  bring  about  the  oxidation  either 
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of  sodium  sulphite  or  sodium  phosphite,  even  when  a  good  growth 
occurs  in  the  presence  of  these  salts. 

All  attempts  to  detect  the  presence  of  an  oxydase  secreted  by  the 
organism  which  oxidises  ammonia  to  nitrite,  either  in  the  filtered 
medium  or  in  the  disintegrated  bacteria,  proved  quite  unsuccessful. 

A.  H. 

Nitrogen  Assimilation  and  Proteid  Formation  of  Moulds, 

Friedrich  Czapek  ( Beitr .  chem.  Physiol.  Path.,  1902,  2,  557 — 590. 
Compare  Abstr.,  1902,  ii,  280). — The  present  paper  deals  with  the 
utilisation  of  amines,  amides,  and  ammonium  salts  in  the  production 
of  proteids  in  Aspergillus  niger.  As  regards  alkylamines,  the  results 
show  that  suitable  sources  of  nitrogen  are  to  be  found  among  primary, 
secondary,  and  tertiary  amines,  whilst  quaternary  ammonium  compounds 
are  very  injurious.  The  suitability  of  alkylamines  as  a  source  of 
nitrogen  increases  with  the  amount  of  carbon  and  the  mol.  weight. 
Isomeric  compounds  show  marked  differences,  triethylamine  being 
more  suitable  than  dipropylamine.  The  presence  of  hydroxyl  groups 
is  favourable. 

Acetamide  and  propionamide  are  good  sources  of  nitrogen,  whilst 
the  other  amides  of  the  series  are  quite  unsuitable.  Lactamide  is 
better  than  the  corresponding  propionamide.  The  amides  of  dibasic 
acids  all  gave  good  results.  Nitriles  are,  on  the  whole,  unsuitable  as 
sources  of  nitrogen ;  amygdalin  gave  the  best  results.  Amidineg  are, 
as  might  be  expected,  relatively  good  sources  of  nitrogen. 

Urea  and  its  derivatives  are  inferior,  as  sources  of  nitrogen,  to 
amino-acids  and  alkylamines.  Acid  ureides  gave  good  results,  being 
presumably  readily  converted  into  amino-acids. 

Ammonium  salts  of  the  acetic  acid  series  are  not,  on  the  whole, 
suitable  as  sources  of  nitrogen  for  Aspergillus  niger,  whilst  the  salts  of 
the  oxalic  acid  series  proved  to  be  very  suitable ;  good  results  were 
obtained  with  ammonium  oxalate  when  carbon  was  supplied  in  the 
form  of  sugar.  N.  H.  J.  M. 

Denitrification.  E.  B.  Voorhees  (J.  Amer.  Chem.  Soc.,  1902, 
24,  785 — 823.  Compare  Abstr.,  1901,  ii,  341). — The  experiments  were 
made  in  large  cylinders  with  two  kinds  of  soil,  a  medium  clay  and  a 
sandy  loam,  each  series  comprising  60  cylinders.  The  two  series  in¬ 
cluded  twenty  different  conditions  of  manuring.  As  regards  denitri¬ 
fication,  the  result  of  laboratory  experiments  showed  the  destruction 
of  nitrates  in  presence  of  organic  matter,  most  of  the  loss  being  as 
free  nitrogen. 

The  percentage  recovery  of  nitrogen  in  crops  from  the  different 
manures,  when  applied  singly,  was  as  follows  :  fresh  solid  manure, 
19*78;  fresh  solid  and  liquid  manure,  38*61  ;  leached  solid  manure, 
16*50 ;  leached  solid  and  liquid  manure,  26*94 ;  sodium  nitrate, 
5  grams  per  cylinder,  77*22,  and  10  grams  per  cylinder,  75*03; 
ammonium  sulphate,  65  ‘84.  When  the  manures  were  combined,  there 
was,  in  six  cases  out  of  ten,  a  gain  over  the  sum  of  the  increase  on  the 
materials  when  used  alone.  No  denitrification  took  place  in  these 
experiments.  No  residual  effect  was  observed  in  the  case  of  quick- 
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acting  manures ;  there  may  even  be  a  diminished  yield  owing  to  a 
greater  amount  of  soil  nitrogen  being  used  under  the  influence  of  the 
manure.  N.  H.  J.  M. 

Digestion  of  Amoebae,  and  their  Intracellular  Diastase. 
Henri  Mouton  (Ann.  Inst.  Pasteur,  1902,  16,  457 — 509). — The  paper 
contains  a  detailed  account  of  the  investigation  of  a  definite  species  of 
amoeba,  which  the  author  has  isolated  and  grown.  From  it,  he  has 
isolated  a  ferment  (diastase)  which  has  a  proteolytic  action  resembling 
that  of  trypsin.  K.  J.  P.  0. 

Utilisation  of  Mineral  Principles  by  Grafted  Plants.  Lucien 
Daniel  and  Victor  Thomas  (Gompt.  rend.,  1902,  135,  509 — 512). — 
The  results  of  experiments  with  beans  showed  that  grafting  diminished 
transpiration,  and  considerably  affected  the  amount  of  mineral  matter 
absorbed.  A  t  the  same  time,  the  phenomenon  of  chlorosis  was  greatly 
modified  by  grafting.  N.  H.  J.  M. 

Utilisation  of  Ternary  Carbon  by  Plants  and  Microbes. 
Pierre  Mazis  (Ann.  Inst.  Pasteur,  1902, 10,  433 — 451). — Experiments 
on  the  feeding  of  mycelium  with  the  four  food  stuffs,  sugar,  alcohol, 
glycerol,  and  lactic  acid,  have  shown  that  in  all  cases  the  elementary 
composition  of  the  mycelium  remains  the  same ;  the  food  is  oxidised  to 
aldehyde,  carbon  dioxide,  and  water,  the  amount  of  the  former  varying 
with  the  nature  of  the  food-stuff.  The  respiratory  quotient  seems  to 
depend  more  on  the  state  of  the  culture  than  on  the  nature  of  the 
food-stuff.  Eurotiopsis  ferments  sugar  with  an  energy  comparable  to 
that  of  yeast.  K.  J.  P.  O. 

Detection  of  Fatty  Oil  and  its  Formation,  especially  in 
Olives.  C.  Hartwich  and  W.  Uhlmann  (Arch.  Pharm.,  1902,  240, 
471 — 480). — The  microchemical  reactions  which  serve  lor  the  detection 
of  fatty  oils  are  first  dealt  with,  the  method  chiefly  considered  being 
that  of  saponifying  the  oil  globules  under  the  microscope  with  a 
strong  solution  of  potassium  hydroxide  and  ammonia  and  observing  the 
crystals  of  soap  which  are  formed  (Molisch,  1901). 

The  oil  of  gentian  root  was  examined  and  found  to  be  a  fat  of  the 
nature  of  cholesterol. 

An  investigation  was  made  of  the  formation  of  the  oil  in  the  fruit 
of  the  olive,  the  fruit  being  examined  during  1901  and  1902  at  vaiious 
stages  of  its  development ;  it  was  obtained  from  San  Remo.  The 
percentage  of  oil  in  the  fruit  was  as  follows :  July  18,  0  55  ;  Aug.  7 
and  16,  5-02;  Sept.  12,  16  3  ;  Oct.  28,  2P3  ;  Dec.  15,  22-7;  Jan.  16, 
22-85  ;  Feb.  18,  20'8.  It  is  from  dextrose  that  the  oil  is  formed. 

C.  F.  B. 

The  Composition  of  the  Reserve  Carbohydrates  of  the 
Albumen  of  some  Palms.  E.  Li^nard  (Gompt.  rend.,  1902,  135, 
593 — 595). — The  carbohydrates  in  the  grains  of  I,  Areca  catechu  \ 
II,  Ghamcerops  excelsa  \  III,  Astrocaryum  vulgare ;  IY,  (Eenocarpus. 
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bacaba ;  V,  Erythea  edulis ;  and  VI,  Sagus  Rumphii,  have  been  inves¬ 
tigated.  The  results  are  summarised  in  the  following  table  : 


I. 

II. 

III. 

IV. 

V. 

VI. 

Water . 

6-312 

11-38 

7-65 

1-34 

1-038 

11-4 

Fat  . 

Initial  reducing 

7-25 

2-09 

59-52 

1-30 

10-3 

0-376 

sugar  . 

0-263 

0 

0 

0 

0-221 

0 

Sucrose  . 

Reducing  sugar 
(total  obtained 
by  successive 
hydrolysis,  ex¬ 
pressed  as  dex- 

0-336 

0-912 

1-613 

0-683 

1-061 

1-102 

trose)  . 

Reducing  sugars: 

31-45 

56 

44-65 

54-31 

41-88 

40-38 

As  mannose... 

22-85 

49 

31-97 

41-77 

36 

33-72 

As  galactose 

0-687 

0-73 

0-758 

1-007 

1-005 

J. 

0-646 

McC. 

Ash  Constituents  of  Plants.  Their  Estimation  and  their 
Importance  for  Agricultural  Chemistry  and  Agriculture. 
Bernhard  Tollens  {J.  Landw.,  1902,  50,  231 — 275).— The  methods 
of  determining  total  ash  and  ash  constituents  are  discussed,  as  well 
as  the  various  conditions  which  affect  the  composition  of  the  ashes  of 
plants,  such  as  the  period  of  growth,  character  of  the  soil, 
manuring,  &e.  N.  H.  J.  M. 

Feeding  Experiments  with  Fish  Meal,  Maize  (Oil)  Cakes, 
and  Wheat  Bran.  J.  Klein  {Milch.  Zeit.,  1902,  31,  369 — 372). — 
Systematic  feeding  of  pigs  showed  that  the  maize  meal  was  of  the 
same  food  value  as  barley,  wheat  bran  being  somewhat  inferior  to  the 
latter.  With  fish  meal,  the  results  were  not  so  conclusive,  as  the 
animals  at  first  showed  repugnance  to  this  food.  Afterwards,  it 
appeared  to  have  a  fair  food  value.  W.  P.  S. 

Daily  Variations  in  the  Amount  of  Fat  in  Milk.  M.  Siegfeld 
( Died .  Centr .,  1902,  31,  716;  from  Landw.  Ceatr.  Prov.  Posen,  1902, 
58). — Fat  was  determined  each  day,  for  a  year,  in  the  milk  of  ten 
dairies.  The  most  frequent  variations  in  the  amounts  of  fat  in  two 
successive  days  were  from  0T  to  0*3  per  cent.  Differences  of  more 
than  0'5  per  cent,  in  two  successive  days  occurred  in  most  cases,  and 
are  not  uncommon  when  the  yield  of  milk  is  under  50,000  litres. 

N.  H.  J.  M. 

Yellow  Lupins.  Pierre  P.  Deherain  and  E.  Demoussy  ( Compt . 
rend.,  1902,  135,  445 — 449), — Yellow  lupins  can  be  grown  on  strong 
soils  as  well  as  on  sandy  soils.  In  neutral  soils,  they  can  be  grown  in 
presence  of  small  amounts  of  calcium  carbonate,  but  not  in  peaty  soil 
to  which  calcium  carbonate  has  been  applied.  In  any  case,  the  ash  of 
yellow  lupins  always  contains  much  calcium  carbonate. 

The  plants  lived  and  ripened  in  soil  containing  4  per  cent,  of 
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calcium  carbonate,  but  did  not,  under  these  conditions,  develop  well, 
and  the  roots  were  free  from  nodules.  The  best  growth  is  obtained  in 
absence  of  calcium  carbonate  when  a  suitable  variety  of  nodule 
bacteria  is  present.  Bacteria  which  are  suitable  for  white  and  blue 
lupins  are  not  necessarily  of  use  in  the  case  of  yellow  lupins. 

N.  H.  J.  M. 

Presence  of  Lime  as  Dolomite  in  certain  Cultivated  Soils. 
Thomas  L.  Phipson  ( Cheni .  News,  1902,  86,  148). — Calcium  and 
magnesium  were  determined  in  three  Argentina  cane  soils  which  had 
been  cultivated  for  several  years,  and  iD  samples  of  the  same  soils,  but 
uncultivated.  It  was  found  that  the  calcium  was  present  as  dolomite, 
and  that  the  relations  of  calcium  to  magnesium  remained  essentially 
the  same  in  the  cultivated  soils.  The  soils  contained  70  to  84  per 
cent,  of  insoluble  matter  (sand,  mica,  and  a  little  clay),  about  0'8  per 
cent,  of  phosphoric  acid,  and  about  0T2  per  cent,  of  alkalis. 

N.  H.  J.  M. 

Action  of  the  Solid  Constituents  of  Farmyard  Manure.  Max 
Gerlach  ( Bied .  Centr.,  1902,  31,  663 — 665  ;  from  Jahresber.  Landw. 
Versuchs-stat.  Posen,  1900 — 1901). — Oats  and  carrots  were  grown  in 
pots  containing  7  kilos,  of  loamy,  sandy  soil,  manured,  in  addition  to 
minerals,  with  sodium  nitrate,  farmyard  manure,  and  extracted  farm¬ 
yard  manure  respectively.  Whilst  farmyard  manure  and,  in  a  greater 
degree,  sodium  nitrate  increased  the  yield  of  oats  and  carrots,  extracted 
farmyard  manure  reduced  the  yield.  Sodium  nitrate  alone  gave 
better  results  than  when  applied  along  with  extracted  farmyard 
manure.  N.  H.  J.  M. 

Manurial  Experiments  with  Kainite  and  “  Forty  per  Cent. 
Potassium  Salt.”  Bachmann  {Bied.  Centr.,  1902,  31,  713 — 714  ; 
from  Fukling's  Landw.  Zeit.,  1902,  147). — In  experiments  with  winter 
rye  on  soil  deficient  in  potash,  “  40  per  cent,  potassium  salt  ”  gave  greater 
yields  of  grain  and  straw  than  kainite,  and  the  simultaneous  applica¬ 
tion  of  calcium  hydroxide  increased  the  yield  more  with  40  per  cent, 
potassium  salt  ”  than  with  kainite.  In  the  case  of  summer  rye,  kainite 
gave  the  better  results,  whilst  with  oats  the  results  obtained 
were  conflicting.  “Forty  per  cent,  potassium  salt”  gave  better  results 
than  kainite  with  potatoes  and  (in  seven  out  of  eight  experiments) 
mangels.  N.  H.  J.  M. 

Bevereion  of  Superphosphate  of  Lime  in  the  Soil.  Walter 
F.  Sutherst  ( Chem .  News,  1902,  68,  170 — 171). — The  results  of 
experiments  on  the  action  of  calcium  carbonate,  magnesium  carbonate, 
and  limonite  in  rendering  the  phosphoric  acid  of  superphosphate 
insoluble  in  water,  showed  that  magnesium  carbonate  was  the  most, 
and  calcium  carbonate  the  least,  active.  Further  experiments  in  which 
superphosphate  was  added,  as  well  as  mixtures  containing  limonite 
and  varying  amounts  of  calcium  and  magnesium  carbonate,  to  clay  soil 
showed  that  after  12  days  49*4  to  54'0  per  cent,  of  the  phosphoric 
acid  was  soluble  in  1  per  cent,  citric  acid  solution.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Gas  Analyses  in  Flasks.  I.  Estimation  of  the  Quantity  of 
Gas  by  the  Measurement  of  a  Certain  Volume  of  Liquid. 
Alfred  Wohl  ( Ber .,  1902,  35,  3485 — 3492). — A  gas  is  shaken  up 
with  liquid  reagents  in  a  stoppered  flask  and  the  solution  is  allowed  to 
flow  in  until  the  residual  gas  is  again  under  the  ordinary  pressure.  The 
volume  of  liquid  thus  introduced  is  determined  either  by  direct 
measurement  or  by  weighing  the  flask  before  and  after  the  experi¬ 
ment  ;  this  volume  is  equal  to  that  of  the  gas  absorbed.  The  paper 
contains  sketches  of  a  simple  form  of  apparatus  employed  in  Ailing 
the  flask  with  the  gas  under  examination.  G.  T.  M. 

Gas  Analysis  in  Flasks.  II.  Estimation  of  the  Amount 
of  Gas  by  Determinations  of  the  Pressure.  Alfred  Wohl 
{Ber.,  1902,  35,  3493 — 3505). — Around  bottomed  flask,  A,  is  filled  with 
the  gas  under  slightly  reduced  pressure,  and  the  liquid  absorbent  is 
inti  od uced  through  the  tap  B.  After  the 
reaction  is  over,  the  flask  is  fitted  into  the 
Erlenmeyer  flask,  C,  and  the  liquid  withdrawn 
by  placing  the  series  of  vessels  in  connec¬ 
tion  with  the  water-pump.  When  the 
residual  gas  again  occupies  the  total  volume 
of  the  flask  A,  its  pressure  is  measured  by 
means  of  the  mercury  manometer,  and  this 
adjustment  is  made  after  each  absorption. 

The  amount  of  gas  left  in  the  flask  after 
any  of  these  experiments  is  thus  ascer¬ 
tained,  because  it  is  directly  proportional  to 
the  pressure  exerted.  A  slight  transverse 
scratch  is  made  at  each  of  the  opposite 
ends  of  the  holes  of  the  taps  E  and  B, 
so  that  each  tap  has  two  of  these  pointing 
in  opposite  directions  round  its  circumfer¬ 
ence.  By  means  of  this  device,  the  taps 
can  be  opened  or  closed  very  gradually,  and  the  action  of  the  pump 
is  thereby  regulated  so  that  the  volume  of  the  gas  in  A  is  readily 
adjusted.  G.  T.  M. 

The  Degree  of  Accuracy  of  Iodometric  Estimations.  Johann 
Pinnow  (Zeit.  anal.  Chem.,  1902,  41,  485 — 488). — The  sensitiveness  of 
the  iodine  starch  leaction  is  largely  influenced  by  the  other  substances 
in  th©  solution  (compare  Meineke,  Abstr.,  1895,  i,  79).  Eckstadt  has 
stated  (Abstr.,  1902,  ii,  130)  that  the  blue  colour  is  not  developed  at 
greater  dilutions  than  0'000025  A,  and  Meineke  found  that  100  c.c.  of 
dilute  starch  solution  required  0T3  c.c.  of  A/100  iodine  solution  to 
produce  the  blue  colour.  The  sensitiveness  of  the  reaction  is  not 
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appreciably  increased  by  increasing  the  amount  of  starch  or  by  the 
addition  of  non-electrolytes,  but  is  augmented  ten-fold  by  adding 
electrolytes,  the  most  active  being  sodium  sulphate.  When  this  salt 
is  present  in  quantity  corresponding  with  a  0'22  JV  solution,  the  blue 
colour  is  produced  when  the  strength  of  the  iodine  solution  exceeds 
10- 5.  0*17  K  "  M.  J.  S. 

Detection  of  Fluorine  in  Beer  and  Wine.  Karl  Windisch 
( Bled .  Centr.,  1902,31,720;  from  1).  Bierbrciuer ,  1901,  49). — The 
fluorine  is  precipitated  with  ammonium  carbonate  and  calcium 
chloride,  separated  by  filtiation,  and  ignited  (without  the  filter).  In 
this  manner,  less  than  1  per  million  of  fluorine  in  beer  or  wine  can  be 
detected.  N.  H.  J.  M. 

Estimation  of  Sulphur  in  Coal.  Charles  W.  Stoddart  ( J . 
Amer.  Chem.  Soc.,  1902,  24,  852 — 864). — 0'5  Gram  of  the  sample  is 
burnt  in  an  Atwater-Blakeslee  bomb  filled  with  compressed  oxygen, 
the  coal,  which  has  been  forced  into  a  pellet,  being  fired  by  electricity. 
The  gas  is  absorbed  in  a  U-tube  containing  bromine  water  to  oxidise 
any  sulphur  dioxide  and  after  rinsing  the  bomb  with  water  the  filtrate 
which  contains  the  bulk  of  the  sulphuric  acid  is  then  treated  as  usual 
with  barium  chloride.  The  insoluble  matter  is  also  examined  for  sul¬ 
phuric  acid  after  a  preliminary  fusion  with  sodium  potassium  carbon¬ 
ate.  The  process  is  free  from  sources  of  error. 

If  the  apparatus  is  not  at  disposal,  the  results  nearest  to  the  truth 
are  those  obtained  by  using  Eschka’s  process  (ignition  with  sodium 
carbonate  and  magnesium  oxide).  Before  precipitating  the  sulphuric 
acid,  it  is  advisable  to  separate  any  silicic  acid.  Several  other  published 
processes  have  been  tried  but  were  found  to  be  more  troublesome  than 
Eschka’s  method.  L.  de  K. 

Detection  of  Hydrogen  Sulphide.  Domenico  Ganassini  (Chem. 
Centr.,  1902,  ii,  476 — 477  ;  from  Boll.  Chim.  Farm.,  41,  417 — 419). — 
A  solution  of  1’25  grams  of  ammonium  molybdate  in  50  c.c.  of  water 
is  mixed  with  a  solution  of  2'5  grams  of  potassium  thiocyanate  in  45 
c.c.  of  water,  and  to  the  mixture  are  added  5  c.c.  of  hydrochloric  acid. 
The  reagent  will  keep  for  a  few  days  when  placed  in  the  dark.  A 
strip  of  filter  paper  or  a  porcelain  slab  moistened  with  the  reagent 
when  exposed  to  vapours  containing  hydrogen  sulphide  will  turn  red. 
When  testing  mineral  waters,  the  process  may  be  applied  as  follows : 
20  c.c.  are  mixed  with  1 — 2  c.c.  of  a  20  per  cent,  solution  of  potassium 
thiocyanate,  the  liquid  is  acidified  with  dilute  sulphuric  acid  and  a  few 
drops  of  a  5  per  cent,  solution  of  ammonium  molybdate  are  added. 
In  the  presence  of  hydrogen  sulphide,  the  liquid  turns  violet  or  red. 
In  the  presence  of  iron,  it  is  as  well  to  add  a  little  oxalic  acid.  In  the 
absence  of  hydrogen  sulphide,  the  liquid  turns  yellow,  but  this  colour 
disappears  on  agitating  with  ether,  whilst  the  red  colour  is  permanent. 

L.  de  K. 

Iodometry  of  Sulphurous  Acid.  Erwin  Rupp  (Ber.,  1902,  35, 
3694 — 3695). — Sulphurous  acid,  after  treatment  with  sodium  car- 
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bonate,  can  be  estimated  by  iodine  if  an  excess  of  the  Litter  is  used 
and  allowed  to  react  for  fifteen  minutes  before  titration  with  thio¬ 
sulphate.  It.  H.  P. 

Estimation  of  Tellurium.  Gustav  Frerichs  (J.  pr.  Chern.,  1902, 
[ii],  66,  261 — 262). — Telluric  acid  is  instantly  reduced  by  sulphur 
dioxide  in  presence  of  small  quantities  of  potassium  iodide.  The 
reaction  takes  place  less  easily  in  presence  of  hydrobromic  acid,  and 
only  very  slowly  in  presence  of  an  excess  of  hydrochloric  acid.  Telluric 
acid  cannot  be  reduced  by  hydricdic  acid  alone  (compare  Peirce,  Abstr., 
1896,  ii,  673).  G.  Y. 

Iodometry  of  Phosphorous  Acid  and  Phosphorus  Trihaloids. 
Erwin  Rupp  and  A.  Finck  (Ber.,  1902,  35,  3691 — 3693). — Phosphites 
can  be  estimated  iodometrically  provided  the  reaction  is  carried  out  in 
alkaline  solution  (sodium  hydrogen  carbonate  is  recommended)  and 
that  an  excess  of  iodine  is  allowed  to  remain  with  the  phosphite  for  at 
least  two  hours.  The  phosphorus  trihaloids  can  be  estimated  in  a 
similar  manner  after  treatment  with  water.  R.  H.  P. 

Rapid  Volumetric  Method  for  Estimating  Phosphoric  Acid 
in  Fertilisers.  A.  L.  Emery  (J.  Amer.  Chem.  Soc.,  1902,  24, 
895 — 897). — A  slight  modification  of  the  volumetric  method  as  pub¬ 
lished  by  the  American  Association  of  Official  Agricultural  Chemists, 
the  most  important  change  consisting  in  shaking  the  solution  after 
precipitating  with  molybdic  solution.  L.  DE  K. 

Detection  of  Arsenic  and  Selenium  in  Sulphur.  Fred.  W. 
Steel  (Chem.  News ,  1902,  86,  135). — Two  hundred  grams  of  the 
sulphur  are  thoroughly  extracted  with  carbon  disulphide.  The 
insoluble  residue  is  treated  with  nitric  acid,  evaporated  to  dryness, 
dissolved  in  a  little  hydrochloric  acid  and  water,  and  filtered.  Twenty  c.c. 
of  hydrochloric  acid,  1  c.c.  of  fairly  concentrated  stannous  chloride 
solution,  and  5  c.c.  of  sulphuric  acid  are  added  to  the  filtrate,  the 
mixture  being  then  warmed  gently  and  left  for  some  hours.  If 
arsenic,  or  selenium  insoluble  in  carbon  disulphide,  be  present,  a  dark 
brown  precipitate  forms,  which  is  collected  on  a  small  asbestos  filter, 
washed,  and  dried  at  100°.  On  heating  the  asbestos  in  a  drawn-out 
tube,  arsenic  and  selenium  are  volatilised  into  the  narrow  part  of  the 
tube,  and  by  reheating  the  part  of  the  tube  containing  the  sublimate 
in  a  second  tube,  characteristic  crystals  of  arsenious  oxide  and  selen¬ 
ium  dioxide  are  obtained.  The  latter  may  also  be  recognised  by  the 
odour  at  the  open  end  of  the  tube.  In  the  entire  absence  of  water, 
selenium  dioxide  forms  fern-shaped  crystals,  but  as  traces  of  water 
are  almost  always  present,  minute  globules  are  found  in  place  of 
crystals.  Should  no  selenium  be  found  associated  with  the  arsenic, 
the  carbon  disulphide  solution  must  be  evaporated,  the  sulphur  treated 
with  a  large  volume  of  nitric  acid,  and  the  process  proceeded  with  as 
above.  W.  P.  S. 

Apparatus  for  the  Detection  and  Estimation  of  Minute 
Traces  of  Arsenic.  Edwin  Dowzard  (Chem.  News ,  1902,  86,  3). 
— The  apparatus  consists  of  a  test-tube  on  a  foot  and  having  at  the 
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top  a  scrubbing  chamber  filled  with  beads.  Above  this,  and  fitting 
into  it,  is  a  tube  which  is  broadened  out  at  its  upper  end  so  as  to 
form  a  small  table,  the  orifice  in  the  centre  being  3  mm.  in  diameter. 
Hydrogen  is  generated  in  the  test-tube  and  a  piece  of  filter-paper, 
moistened  with  a  drop  of  mercuric  chloride  and  dried,  is  secured 
over  the  orifice.  By  preparing  a  standard  set  of  arsenical 
stained  papers,  the  process  may  be  applied  quantitatively. 

W.  P.  S. 

Reaction  between  Potassium  Iodide  and  Mercuric  Chloride 
and  its  Analytical  Application.  Lucien  L.  de  Koninck  and  J. 
Lebrun  ( Chern .  Centr.,  1902,  ii,72 — 73;  from  Bull.  Assoc.  Belg.  Chira., 
16,  127 — 139). — This  reaction  was  first  applied  by  Marozean  in  1832 
for  the  estimation  of  potassium  iodide  by  titration  with  mercuric 
chloride  solution.  When  all  the  potassium  iodide  has  been  converted 
into  the  salt  2KI,HgI2,  further  addition  of  mercuric  chloride  causes 
a  turbidity  (Hgl2)  to  appear ;  this  indicates  that  the  titration  is 
completed.  Lebrun  has  found  that  the  method  does  not  give  accurate 
results,  being  influenced  by  temperature,  dilution,  and  the  presence 
of  other  salts.  It,  however,  is  accurate,  provided  that  cyanides  and 
bromides  are  absent  and  that  the  titration  is  made  at  a  temperature 
between  15°  and  20°.  Approximately,  A-potassium  iodide  gave  the 
best  results  when  titrated  with  N/2  mercuric  chloride.  The  titre  of 
the  latter  should  be  determined  under  conditions  identical  with  those 
in  which  the  estimations  are  carried  out.  W.  P.  S. 

Iodometry  of  the  Peroxides  of  Calcium,  Strontium,  Barium, 
Magnesium,  and  Sodium.  Erwin  Rupp  {Arch.  Pharm.,  1902,  240, 
437 — 449.  Compare  Abstr.,  1900,  ii,  572). — The  available  oxygen  in 
all  these  substances  but  the  last  can  be  determined  by  mixing 
045 — 0'2  gram  of  the  substance  with  1  gram  of  potassium  iodide, 
30  c.c.  of  water,  and  5  c.c.  of  25  per  cent,  hydrochloric  acid  in  a 
stoppered  bottle,  allowing  the  mixture  to  remain  in  the  dark  for  half- 
an-hour  (l  hour  in  the  case  of  magnesium  peroxide),  and  then  titrating 
the  liberated  iodine  with  A/10  thiosulphate  solution.  The  accuracy  of 
the  method  was  controlled  by  comparison  with  other  methods,  namely, 
titration  of  the  peroxide  with  potassium  permanganate  or  with  an 
arsenite  solution.  Of  the  purchased  samples  examined,  the  calcium 
peroxide  appeared  to  be  101 -5,  hydrated  barium  peroxide  96*5,  an¬ 
hydrous  barium  peroxide  92'5,  strontium  peroxide  51 ’5,  and  mag¬ 
nesium  peroxide  3  per  cent  pure. 

In  the  case  of  sodium  peroxide,  the  following  modification  of  the 
method  is  necessary.  To  0T — 0’2  gram  of  finely  powdered  substance, 
there  is  added  rapidly  in  one  operation  25  c.c.  of  saturated  baryta 
water;  after  10  minutes,  the  liquid  and  precipitate  are  rinsed  into  a 
solution  of  1 — 2  grams  of  potassium  iodide  and  5  c.c.  of  25  per  cent, 
hydrochloric  acid  in  about  30  c.c.  of  water,  shaken  until  a  clear  solution  is 
obtained,  covered,  allowed  to  remain  for  half-an-hour,  and  then  titrated 
with  thiosulphate.  Even  with  these  precautions,  the  available  oxygen 
found  is  less  than  that  evolved  on  treatment  with  cobalt  nitrate 
solution  (Archbutt,  Abstr.,  1895,  ii,  186).  This  is  supposed  to  be  due 


analytical  chemistry. 


43 


to  the  presence  of  peroxides  richer  in  oxygen  than  Na^Og,  which, 
however,  give  off  the  extra  oxygen  when  they  react  with  barium 
hydroxide.  0.  F.  B. 

Cement  Analysis.  W.  Harry  Stanger  and  Bertram  Blount 
(J.  Soc.  Chem.  Ind .,  1902,  21,  1216— 1223).— The  following  methods 
are  given : 

1.  For  Silica  and  Chief  Bases,  0'5  gram  of  the  cement  is  mixed  in  a 
china  basin  with  a  few  c.c.  of  water,  20  c.c.  of  hydrochloric  acid  of 
sp.  gr.  1*15  are  added  and  allowed  to  act  for  a  few  minutes.  Ho 
silica  is  precipitated.  The  contents  of  the  basin  are  then  evaporated 
to  dryness  and  baked  at  a  temperature  of  200°  for  an  hour.  The 
residue  obtained  is  digested  with  30  c.c.  of  hydrochloric  acid  of  sp.  gr. 
1T5,  and  the  silica,  together  with  the  insoluble  residue,  filtered  off. 
Repeated  evaporations  of  the  filtrate  are  unnecessary  (compare  Abstr., 
1902,  ii,  427).  The  filtrate  is  returned  to  the  basin,  excess  of  ammonia 
is  added,  and  heat  applied  until  nearly  all  excess  of  ammonia  is  driven 
off.  After  removing  the  aluminium  and  ferric  hydroxides  by  filtration, 
the  lime  is  precipitated  in  the  filtrate  as  usual  with  ammonium  oxalate. 
The  filtrate  from  the  latter  is  evaporated  to  a  pasty  mass,  40  to  50  c.c. 
of  nitric  acid  of  sp.  gr.  1‘4  are  added,  and  the  heating  is  continued 
until  the  ammonium  salts  have  been  volatilised.  The  residue  is  dis¬ 
solved  in  a  few  c.c.  of  water,  6  drops  of  hydrochloric  acid  and  excess 
of  ammonia  are  added,  and  then  2  drops  of  ammonium  oxalate  solution 
(4  per  cent.).  A  small  precipitate,  consisting  of  silica,  aluminium 
and  ferric  hydroxides,  and  calcium  oxalate,  is  obtained  and  removed  by 
filtration.  This  silica  is  derived  from  the  glass  vessels  used,  and  may 
be  ignored,  whilst  the  remainder  of  the  precipitate  belongs  to  the 
cement.  In  very  exact  work,  the  constituents  must  be  separated  and 
weighed.  The  magnesia  in  the  filtrate  is  estimated  as  pyrophosphate 
as  usual. 

2.  For  Insoluble  Residue  and  Sulphur  Trioxide,  0'5  gram  of  the 
cement  is  evaporated  with  hydrochloric  acid,  as  just  described,  but  not 
baked.  After  filtration,  the  precipitate  is  digested  with  a  saturated 
solution  of  sodium  carbonate,  which  leaves  the  inert  acid  silicates  un¬ 
dissolved.  The  filtrate  from  the  silica  is  precipitated  with  barium 
chloride  to  obtain  the  sulphur  trioxide. 

3.  For  Loss  on  Ignition. — 0-5  gram  is  heated  in  a  muffie-furnace  at  a 
temperature  below  the  maximum  obtainable.  Ignition  over  a  blast 
flame  causes  loss  of  sulphur  trioxide. 

4.  For  Carbonates. — Gravimetric  estimation  of  the  carbon  dioxide. 

5.  The  Alkalis  are  weighed  as  chlorides  and  separated  by  the  use  of 
platinic  chloride,  after  removing  the  silica  and  chief  bases  in  the 
cement,  volatilising  the  ammonium  salts,  and  separating  the  magnesia 
with  barium  hydroxide,  excess  of  the  latter  being  precipitated  with 
ammonium  carbonate. 

6.  The  Alumina  and  Ferric  Oxide  are  separated  by  the  sodium 
hydroxide  process. 

Second  precipitations  of  the  precipitates  obtained  by  the  above 
methods  are  not  necessary. 

In  the  case  of  cement  raw  material  an  analysis  of  the  mixture  when 
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ready  for  burning  may  be  made  as  previously  described,  after  first 
heating  the  portion  to  be  analysed  over  the  blast  flame.  W.  P.  S. 

Cement  Analysis.  R.  F.  Young  and  B.  F.  Baker  ( Ghem .  News, 
1902,  86,  148). — For  the  estimation  of  calcium  oxide  in  cement,  1 
gram  of  the  latter  is  treated  with  a  small  quantity  of  concentrated 
hydrochloric  acid,  a  little  nitric  acid  is  added,  and  the  whole  evaporated 
to  dryness.  After  heating  the  residue  until  it  is  distinctly  red,  dilute 
hydrochloric  acid  is  added  and  then  excess  of  ammonia.  The  silica, 
ferric  hydroxide,  and  aluminium  hydroxide  are  separated  by  filtration 
and  the  lime  is  precipitated  in  the  filtrate  as  usual  with  ammonium 
oxalate.  Should  it  be  preferred  to  treat  the  cement  originally  with 
dilute  hydrochloric  acid,  the  precipitate  produced  by  ammonia  must  be 
redissolved  in  concentrated  hydrochloric  acid  and  reprecipitated  with 
ammonia.  In  both  methods,  it  is  advisable  to  estimate  the  traces  of 
silica,  alumina,  and  iron  which  remain  in  the  calcium  oxide  obtained. 
Simple  treatment  of  the  cement  with  dilute  hydrochloric  acid  was  not 
found  to  decompose  the  whole  of  the  calcium  silicate.  The  volumetric 
method  (titration  of  the  excess  of  a  known  volume  of  oxalic  acid  left 
after  precipitating  in  ammoniacal  solution)  gave  low  results. 

W.  P.  S. 

Analysis  of  Lithopone.  Ch.  Coffignier  {Bull.  Soc.  chim.,  1902, 
27,  [iii],  943 — 947.  Compare  Abstr.,  1902,  ii,  630). — The  low 
figures  obtained  in  the  analysis  of  some  samples  of  lithopone  are  due  to 
the  presence  therein  of  zinc  hydroxysulphide  owing  to  insufficient 
calcination  of  the  crude  precipitate.  T.  A.  H. 

Clinical  Method  for  Estimating  Mercury  in  Urine. 
Schumacher  (II)  and  W.  Jung  {Zeit.  anal.  Chem.,  1902,  41,  461 — 484). 
— If  more  than  0‘6  mg.  of  mercury  per  litre  is  present,  500  c.c.  of  the 
urine  will  suffice :  otherwise,  a  larger  volume  should  be  concentrated, 
some  sodium  chloride  being  added  to  prevent  volatilisation  of  mercuric 
chloride.  Fifty  c.c.  of  concentrated  hydrochloric  acid  and  5  grams  of 
potassium  chlorate  are  added,  and  the  mixture  boiled.  After  cooling  to 
80°,  12  grams  of  chemically  pure  rasped  zinc  are  added,  and  later  3 
grams  more.  In  about  2  hours,  every  trace  of  mercury  will  have  united 
with  the  undissolved  zinc.  The  upper  liquid  is  decanted  ;  the  zinc  is 
washed,  treated  with  dilute  potassium  hydroxide,  and  again  washed. 
It  is  then  dissolved  in  50  c.c.  of  dilute  hydrochloric  acid,  with  addition 
of  chlorate.  After  boiling  out  most  of  the  chlorine,  the  last  traces 
are  removed  by  adding  alcohol.  Hydrogen  sulphide  solution  is  added, 
the  mixture  is  made  up  to  100  c.c.,  and  the  yellowish-brown  colour  is 
compared  colorimetrically  with  standards  which  are  either  freshly  pre¬ 
pared  from  mercuric  chloride,  or  mayconsist  of  suitable  mixtures  of  dyes. 
Mixtures  of  the  Janus  black,  brown,  and  yellow  of  Meister,  Lucius, 
and  Brvining  have  successfully  imitated  every  shade  and  intensity  of 
mercuric  sulphide  coloration.  A  gravimetric  method  is  also  described 
in  which  the  mercury  is  collected  in  a  filter  of  gilt  asbestos  and  the 
amount  ascertained  from  the  loss  of  weight  on  ignition.  M.  J.  S. 
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Estimation  of  Cerium  Dioxide  and  of  Didymium  Oxide  by 
Iodine.  Richard  Jos.  Meyer  and  M.  Koss  (Ber.,  1902,  35, 
3740 — 3746.  Compare  Marc,  Abstr.,  1902,  ii,  503). — Cerium  dioxide 
may  readily  be  estimated  by  boiling  with  hydrochloric  acid  and 
potassium  iodide.  It  is  necessary  to  take  only  a  slight  excess  of 
iodide  and  to  heat  the  mixture  gradually.  It  is  shown  that  prolonged 
ignition  of  the  dioxide  does  not  produce  slight  reduction,  as  generally 
stated.  Small  amounts  of  didymium  oxide  (Di203)  interfere  with  the 
estimation  of  cerium  dioxide  ;  in  all  cases,  more  than  the  theoretical 
amount  of  iodine  is  liberated. 

When  praseodymium  peroxide  (Pr02)  is  reduced  to  the  lower  oxide 
(Pr.203)  in  a  stream  of  hydrogen,  the  loss  in  weight  corresponds  with 
the  reduction  of  only  64'4  per  cent,  of  the  higher  oxide.  Similar 
results  are  obtained  when  the  lower  oxide  is  oxidised  by  ignition  in  an 
atmosphere  of  oxygen,  and  also  when  the  dioxide  is  estimated  by 
iodine.  Pure  neodymium  oxide  does  not  lose  in  weight  when  heated 
in  a  current  of  hydrogen,  and  does  not  liberate  iodine. 

In  the  presence  of  considerable  amounts  of  cerium  dioxide,  it 
appears  that  the  whole  of  the  praseodymium  oxide,  and  not  merely 
664  per  cent.,  can  liberate  iodine. 

Mixtures  of  praseodymium  and  neodymium  oxides  vary  in  colour 
and  activity  according  to  the  relative  amounts  present.  Mixtures 
containing  small  amounts  of  praseodymium  are  colourless  and  inactive  ; 
those  containing  relatively  large  amounts  appear  brown,  and  the 
activity  agrees  with  the  amount  of  praseodymium  present. 

J.  J.  S. 

Photometric  Estimation  of  Iron.  J.  T.  D.  Hinds  and  Myrtis 
Louise  Cullum  (/.  Amer.  Chem.  Soc.,  1902,  24,  848 — 852). — The 
authors  have  successfully  used  Hinds's  photometric  method  (Abstr., 
1896,  ii,  574)  for  the  estimation  of  ferric  iron.  As,  however,  ferric 
ferrocyanide  is  slightly  soluble  in  excessof  eitherferric  chloride  or  potass¬ 
ium  ferrocyanide,  the  estimation  must  be  made  as  follows  :  the  solution 
is  placed  in  a  beaker  in  quantity  sufficient  to  fill  the  photometer  and  a 
5  per  cent,  solution  of  potassium  ferrocyanide  is  added  from  a  burette 
until  the  photometer  readings,  which  at  first  gradually  decrease, 
begin  to  show  an  increase  again.  The  lowest  reading  is  the  one 
adopted. 

The  process  is  mathematically  explained  and  a  table  is  given  show¬ 
ing  the  percentage  of  iron  corresponding  with  the  number  of  c.c.  of 
ferrocyanide  used.  L.  de  K. 

Iron  Analysis.  George  T.  Dougherty  {Chem.  News,  1902,  86, 
28 — 30 ;  from  The  Non  Age ,  1902,  May  8). — Complete  Evolution 
Method  for  the  Estimation  of  Sulphur  in  Iron. — Five  grams  of  drillings 
are  strongly  heated  in  a  covered  china  crucible,  a  layer  of  filter  paper 
being  placed  over  the  drillings  before  commencing  the  ignition.  The 
latter  is  completed  in  15  minutes,  when  the  contents  of  the  crucible 
are  transferred  to  the  evolution  flask  and  the  liberated  hydrogen 
sulphide  absorbed  in  potassium  hydroxide  solutioD,  which  is 
afterwards  acidified  and  titrated  with  standard  iodine  as  usual. 
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Estimation  of  Graphite  by  Direct  Weighing .< — One  gram  of  drillings 
is  gently  heated  with  60  c.c.  of  nitric  acid  of  sp.  gr.  1*13  for  30 
minutes  and  then  boiled  for  5  minutes.  The  insoluble  residue  is 
collected  in  a  weighed  Gooch  crucible  containing  a  disc  of  filter-paper 
and  washed  once  with  dilute  nitric  acid,  three  times  with  hot  water, 
twice  with  hot  10  per  cent,  potassium  hydroxide  solution,  twice  with 
hot  dilute  hydrochloric  acid,  then  with  hot  water,  alcohol,  and  ether, 
and  dried  at  120°.  The  weighed  residue,  consisting  of  graphite  and 
silica,  is  ignited  and  the  weight  of  the  latter  obtained. 

Continual  Diminution  of  Graphite  in  much  used  Drillings. — 
Attention  is  drawn  to  the  mechanical  loss  of  graphite  by  samples 
which  have  been  often  mixed  or  turned  over,  or  even  on  powdering 
and  sifting. 

Estimation  of  Manganese  in  Iron  and  Steel. — One  gram  of  the  sample 
is  heated  with  20  c.c.  of  nitric  acid  of  sp.  gr.  IT 3,  evaporated,  diluted, 
precipitated  with  emulsion  of  zinc  oxide,  and  made  up  to  300  c.c. 
The  whole  is  then  poured  into  a  beaker,  allowed  to  settle,  and  150  c.c. 
of  the  supernatant  liquid  boiled  and  titrated  with  standard  perman¬ 
ganate  solution,  the  titre  of  the  latter  being  obtained  on  a 
sample  of  iron  containing  a  known  quantity  of  manganese. 

W.  P.  S. 

Estimation  of  Iron  in  Urine.  Goswrx  Ztckgraf  {Zeit.  anal. 
Chem.,  1902,  41,  488 — 494). — Diluted  egg-albumin  is  added  to  the 
urine  and  coagulated  by  heat  after  acidifying  with  acetic  acid.  The 
coagulum  is  collected,  dried,  and  incinerated,  and  the  ash  is  fused 
with  potassium  hydrogen  sulphate,  reduced  with  zinc,  and  then 
titrated.  A  correction  is  required  for  the  iron  in  the  white  of  egg. 

M.  J.  S. 

Estimation  of  Alcohol  in  Dilute  Solutions.  G.  Argenson 
{Bull.  Soc.  chim .,  1902,  27,  [iii],  1000 — 1003). — The  following  materials 
are  required,  a  saturated  solution  of  potassium  dichromate  and  a  0'05 
per  cent,  solution  of  magenta  decolorised  to  a  faint  pink  tint  by 
means  of  sulphur  dioxide.  The  estimation  is  carried  out  by  adding 
to  20  c.c.  of  the  liquid  containing  from  1/200000  to  1/100000  of  its 
volume  of  alcohol,  5  c.c.  of  the  dichromate  solution  and  1  c.c.  of  sul¬ 
phuric  acid.  This  mixture  is  then  distilled,  and  the  first  5  c.c.  col¬ 
lected  in  a  test-glass  containing  a  like  quantity  of  the  decolorised 
magenta  solution.  The  tint  so  produced  is  then  matched  by  means 
of  a  potassium  permanganate  solution  previously  standardised  against 
the  distillate  from  a  liquid  containing  a  known  amount  of  alcohol. 

T.  A.  H. 

Estimation  of  Pentoses  and  Pentosans.  Bernhard  Tollens 
[Zeit.  physiol.  Chem.,  1902,  36,  239 — 243). — Attention  is  again  drawn 
to  the  investigations  of  Krober  and  Bimbach  (compare  Abstr.,  1902, 
ii,  537 — 538),  and  Krober’s  tables  are  given  for  calculating  furfural- 
dehyde,  arabinose,  araban,  xylose,  xylan,  pentose,  and  pentosan  from 
the  amount  of  phloroglucide  found,  in  milligram  differences  from  0'030 
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gram  to  0'300  gram.  The  author  thinks  that  Grund  (Abstr.,  1902,  ii, 
415)  wis  not.  aware  of  Krober  and  Rimbach’s  work  on  this  subject. 

W.  P.  s. 

Colorimetric  Process  for  the  Detection  of  Very  Small 
Quantities  of  Sugar.  Ventre  (Zeit.  Ver.  dent.  Zuckerind .,  1902, 
560,  788 — 789). — The  process  involves  the  use  of  (1)  pure  sulphuric 
acid,  (2)  a  solution  of  nitrobenzene  in  an  equal  volume  of  alcohol,  and 
(3)  a  saturated  solution  of  pure  ammonium  molybdate.  To  10  c.c.  of 
the  solution,  previously  clarified  with  lead  acetate,  filtered,  and  placed 
in  a  large  test-tube,  12  drops  of  the  sulphuric  acid,  5  of  solution  (2j,  and 
20  of  (3)  are  slowly  added,  the  liquid  being  then  kept  boiling  for  three 
minutes  over  a  spirit  flame.  The  solution  is  then  poured  into  a  small 
test-tube  and  left  for  some  time,  when  a  blue  coloration  appears,  the 
intensity  of  which  is  compared  with  that  given  by  liquids  containing 
known  amounts  of  sugar.  The  method  is  very  sensitive  and  admits 
of  the  detection  of  O’OOOOOl  per  cent,  of  sugar.  It  can  be  used  for 
testing  diabetic  urine  or,  combined  with  the  measurement  of  the  polari¬ 
sation,  for  determining  the  amounts  of  sucrose,  dextrose,  and  lsevulose 
in  sugar-cane  juices.  T.  H.  P. 

Estimation  of  Glycogen.  Ernst  Salkowski  (Zeit.  physiol.  Chem ., 
1902,  36,  257 — 260). — The  Pfliiger-Nerking  method  for  the  estimation 
of  glycogen  in  livers  being  tedious  and  liable  to  give  inaccurate  results, 
the  following  method  is  suggested.  The  fresh  liver  is  minced,  ex¬ 
tracted  with  absolute  alcohol,  then  with  ether,  and  powdered.  Prom 
5  to  10  grams  of  the  powder  are  treated  with  potassium  hydroxide 
solution  (2  to  3  per  cent.)  and  allowed  to  settle.  An  aliquot  part  of 
the  clear,  supernatant  liquid  is  then  precipitated  by  the  addition  of 
twice  its  volume  of  alcohol.  The  precipitate  is  washed  first  with  60 
per  cent,  alcohol  and  then  with  absolute  alcohol.  The  resulting  pro¬ 
duct,  after  drying  for  8  hours  at  105°,  consists  of  glycogen,  free  from 
nitrogen,  but  containing  some  mineral  matter,  which  is  separately 
estimated.  By  digesting  the  powdered  liver  in  artificial  gastric  juice, 
afterwards  neutralising  the  solution,  filtering,  and  treating  the 
evaporated  filtrate  with  alcohol,  the  glycogen  is  also  obtained  con¬ 
taining  only  traces  of  nitrogen  and  a  little  mineral  matter.  A  small 
amount  of  glycogen  is  retained  in  the  coagulum  formed  on  neutralising 
the  digestive  solution.  W.  P.  S. 

Halphen’s  Test  for  Cotton  Seed  Oil.  B.  Sjollema  and  J.  E. 
Tulleken  {Zeit.  Nahr.  Genussm.,  1902,  5,  914 — 916). — The  coloration 
obtained  when  Halphen’s  test  is  applied  to  butters  from  cows  which 
have  been  fed  on  cotton  seed  meal,  is  identical  with  that  given  by 
cotton  seed  oil  itself.  On  spectroscopically  examining  the  colour  pro¬ 
duced  in  the  oil,  it  was  found  that  by  heating  at  a  temperature  of  55°, 
an  absorption  band  appeared  in  the  yellow  part  of  the  spectrum  having 
its  maximum  at  A550  ;  a  thicker  layer  gave  a  maximum  more  to  the 
left  at  A570.  By  long  heating,  or  by  employing  a  higher  temperature 
(110°),  a  second  band  was  noticed  at  A490,  but  a  thick  layer  could  not 
be  examined,  owing  to  the  darkening  of  the  right  half  of  the  spectium. 
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After  considerable  dilution  with  amyl  alcohol,  the  maximum  of  this 
second  band  was  distinct  at  A490,  whilst  the  band  in  the  yellow  had 
lost  much  of  its  intensity.  W.  P.  S. 

Estimation  of  Urea  by  Folin’s  Method.  By  Carl  Arnold  and 
Curt  Mentzel  {Zeit.  physiol.  Chem.,  1902,  36,  49 — 52). — The  writers 
find,  as  the  result  of  their  experiments,  that  this  process  (Abstr.,  1901, 
ii,  630)  does  not  yield  the  whole  of  the  ammonia  produced  by  the 
decomposition  of  the  urea  in  urine.  The  amount  of  ammonia 
obtained  from  uric  acid,  hippuric  acid,  creatine,  &c.,  was  also  below 
the  theoretical  quantity.  W.  P.  S. 

Estimation  of  Xanthine  Bases  and  Uric  Acid  in  Urine.  By 
G.  Gittelmacher-Willnko  {Zeit.  physiol.  Chem.,  1902,  36,  20 — 27). — 
The  method  described  by  Niemilowicz  (Abstr.,  1902,  ii,  542)  was  found 
to  be  as  accurate  as  that  of  Salkowski.  A  combination  of  the  methods 
of  Niemilowicz  and  Deniges  (Abstr.,  1894,  ii,  403)  for  the  estimation 
of  uric  acid  in  urine  gave  accurate  results.  The  purine  derivatives 
(total)  were  estimated  by  Deniges’s  method,  and  the  xanthine  bases  by 
that  of  Niemilowicz.  The  difference  between  the  number  of  c.c.  of 
50/A silver  solution  used  in  the  two  methods,  multiplied  by  4'2,  gives 
milligrams  of  uric  acid  in  100  c.c.  of  urine.  W.  P.  S. 

Estimation  of  Albumin.  By  Adolf  Jolles  ( Monatsh .,  1902,  23, 
589 — 598.  Compare  Abstr.,  1901,  ii,  688).— The  albumin  of  urine  is 
coagulated  in  dilute  acetic  acid  solution,  washed  free  from  chlorine, 
and  oxidised  by  potassium  permanganate  in  dilute  acid  solution.  When 
thus  treated,  the  albumin  yields  products  which,  on  addition  of  sodium 
hypobromite,  evolve  a  fixed  proportion  of  the  total  nitrogen.  The 
weight  of  the  nitrogen  evolved  is  multiplied  by  7'68  to  find  the 
weight  of  the  albumin.  It  is  claimed  that  the  method  is  simpler  and 
more  free  from  sources  of  erior  than  the  methods  usually  adopted  for 
the  estimation  of  albumin.  G.  Y. 

Detection  of  Saccharin  in  Milk.  By  Carlo  Formenti  {Chem. 
Centr .,  1902,  ii,  541 — 542  ;  from  Boll.  Chim.  Farm.,  41,  453 — 458). — 
One  hundred  c.c  of  the  sample  are  mixed  with  1  c.c.  of  acetic  acid  of 
sp.  gr.  l-038  and  heated  for  half-an-hour  on  a  water-bath.  The  filtrate 
and  washings  are  shaken  in  a  separating  funnel  with  50  c.c.  of  a 
mixture  of  ether  and  light  petroleum  after  adding  5  c.c.  of  sulphuric 
acid  of  sp.  gr.  1  *134  ;  towards  the  end,  a  little  alcohol  is  also  added. 
The  residue  obtained  by  evaporating  the  ethereal  solution  is  then 
tested  for  saccharin  as  usual,  the  most  characteristic  proof  being 
afforded  by  the  taste.  L.  de  K, 
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Effect  of  Mercury  Vapour  on  the  Spectrum  of  Helium. 
J.  Norman  Collie  ( Proc .  Roy.  Soc .,  1902,  71,  25 — 27.  Compare  Ram¬ 
say  and  Collie,  Abstr.,  1896,  ii,  633). — The  helium  spectrum,  as 
observed  in  a  Pliicker  tube,  consists  of  eight  lines,  and  even  in  the 
presence  of  mercury  the  full  spectrum  is  observed  in  the  capillary 
portion  of  the  tube.  The  presence  of  mercury,  however,  has  an  effect 
in  other  ways,  causing  the  disappearance  at  the  negative  electrode  of  a 
red,  a  blue,  and  a  violet  line  (the  yellow  line  becoming  faint),  whilst  in 
the  wider  central  portion  only  one  green  line  is  visible.  The  lines 
which  persist  and  those  which  disappear  in  the  negative  glow  after  the 
admission  of  mercury  correspond  with  the  two  systems  referred  to  by 
Runge  and  Paschen  (Abstr.,  1896,  ii,  1),  and  the  differentiating  effect 
of  mercury  on  the  helium  spectrum  might  be  taken  as  evidence  in 
favour  of  their  view  that  helium  is  a  mixed  gas,  were  it  not  that  the 
spectra  of  argon,  neon,  and  krypton  are  also  altered  by  mercury 
vapour. 

The  author  recommends  a  helium-mercury  tube  containing  a  trace 
of  hydrogen  as  a  standard  in  spectroscopic  measurements.  J.  C.  P. 

Orienting  Action  of  Light  on  the  Sublimate  Produced 
in  Sunlight.  P.  N.  Raikow  (Chem,.  Zeit.,  1902,  26,  1030 — 1032). — 
A  series  of  remarkable  experiments  on  the  sublimation  of  benzoic  acid, 
iodine,  naphthalene,  and  camphor  in  sunlight  are  described.  In  a 
closed  desiccator,  illuminated  on  one  side  by  the  sun,  it  was  found  that 
sublimation  took  place  with  great  rapidity,  the  sublimate  being  de¬ 
posited  only  on  the  illuminated  side.  Thus  it  was  found  that  1  gram 
of  iodine  placed  on  the  bottom  of  a  desiccator  was  in  a  few  days  com¬ 
pletely  transferred  to  the  upper  half  of  the  desiccator  and  deposited 
only  on  the  illuminated  side.  Then,  on  turning  the  desiccator 
round  so  that  the  other  side  was  illuminated,  it  was  found,  especially 
in  the  case  of  camphor,  that  the  sublimate  passed  over  to  the  sunny 
side  again.  In  the  case  of  coloured  substances,  such  as  iodine, 
increase  of  the  intensity  of  the  light  is  accompanied  by  an  increase  of 
the  rate  of  sublimation.  K.  J.  P.  O. 

Sensitiveness  to  Light  of  Colourless  Organic  Compounds. 

Johannes  Pinnow  (/.  pr.  Chem.,  1902,  [ii],  66,  265 — 320.  Compare 
Abstr.,  1901,  ii,  368). — The  diminution  of  fluorescence,  referred  to  in 
the  author’s  previous  paper,  is  due  to  absorption  of  light  by  the  colour¬ 
less  compound.  If  the  effect  is  obtained  with  a  screen  of  the  colourless 
solution,  decomposition  of  the  colourless  substance  by  the  action  of 
light  is  diminished  by  a  screen  of  the  fluorescent  solution.  If  the 
diminution  of  fluorescence  is  observed  only  with  a  mixture  of  the  solu¬ 
tions,  the  fluorescent  substance  acts  as  a  sensitiser  towards  the  colour¬ 
less  compound  and  facilitates  its  decomposition  by  light.  A  quantita¬ 
tive  expression  of  the  effect  cannot  be  obtained.  The  property  of 
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diminishing  fluorescence  is  characteristic  of  certain  molecular  configura¬ 
tions.  A  group  which  increases  the  diminution  of  fluorescence 
increases  the  absorption  of  light  by  the  molecule  in  which  it  occurs, 
and  therefore  favours  its  decomposition  by  light.  Conversely,  the 
presence  of  a  group  which  is  found  to  lessen  the  diminution  of  fluor¬ 
escence  increases  the  stability  of  a  dye  towards  light.  G.  Y. 

Constancy  of  Time  characteristic  of  the  Disappearance  of 
Radioactivity  induced  by  Radium  in  a  Closed  Space.  P.  Curie 
( Gompt .  rend.,  1902,  135,  857 — 859.  Compare  Abstr.,  1901,  ii,  216, 
298;  1902,  ii,  58). — The  rate  at  which  induced  radioactivity  de¬ 
creases  has  been  investigated  both  in  the  case  of  solid  material  freely 
exposed  to  the  air  or  enclosed  (either  in  a  gas,  air,  hydrogen,  or  carbon 
dioxide,  or  in  a  vacuum),  and  also  in  the  case  of  the  walls  of  the  vessel 
which  has  formed  part  of  the  boundaries  of  the  space  enclosing  the 
radioactive  material.  The  rate  of  decrease  in  all  cases  follows  an  ex¬ 
ponential  law,  I=I0e~tle,  where  I  is  the  intensity  after  time  t,  I0  the 
initial  intensity,  e  the  base  of  the  Napierian  logarithms,  and  6  a  con¬ 
stant  representing  time;  the  value  of  0is4‘97  x  10“5  seconds  (or  5  752 
days).  The  value  of  this  constant  is  not  affected  by  the  use  of  different 
salts  of  radium,  either  in  solution  or  in  the  solid  state,  by  the  size  or 
form  of  the  enclosed  space,  by  the  nature  of  the  glass,  by  using  enclo¬ 
sures  of  copper  or  aluminium  instead  of  glass,  by  varying  the  form  of  the 
communicating  tubes  between  the  radium  compound  and  the  space  in 
which  radioactivity  is  to  be  induced,  by  varying  the  time  of  exposure 
to  the  radium  from  15  minutes  to  one  month,  by  working  under  a  high 
pressure  or  in  a  vacuum,  and  by  replacing  air  by  hydrogen  or  carbon 
dioxide. 

The  rate  of  decrease  was  measured  by  placing  the  tube  in  which 
radioactivity  has  been  induced  in  a  cylinder  of  aluminium,  which  is  then 
placed  between  the  armatures  of  a  condenser.  A  P.D.  of  450  volts  is 
maintained  between  these  armatures.  The  air  between  the  armatures 
is  rendered  conducting  by  the  radiations,  and  the  resulting  current 
measured.  K.  J.  P.  O. 

Chemical  Action  of  the  Canal  Rays.  Gerhard  C.  Schmidt  (Ann. 
Physik.,  1902,  [iv],  9,  703 — 711.  Compare  Abstr.,  1902,  ii,  237). — 
According  to  Wien’s  investigations,  the  canal  rays  carry  a  positive 
charge,  and  it  was  thought  that  they  might  exhibit  an  oxidising  effect, 
in  contrast  to  the  negatively  charged  cathode  rays,  which  were 
recently  shown  by  the  author  (loc.  cit .)  to  have  a  strong  reducing 
action.  The  chief  chemical  effect  of  the  canal  rays,  however,  seems 
to  be  decomposition,  and  the  intensity  of  the  luminescence  induced  in 
certain  solid  solutions  by  the  canal  rays  diminishes  very  rapidly  on 
that  account.  When  a  tube  containing  oxygen  and  an  oxidisable 
substance  (such  as  copper  or  zinc)  is  exposed  to  the  action  of  the 
canal  rays,  oxidation  takes  place,  probably  through  the  agency  of 
oxygen  atoms  produced  by  decomposition  of  the  oxygen  molecules. 
Similarly,  when  a  tube  containing  hydrogen  and  a  reducible  substance 
is  exposed  to  the  action  of  the  canal  rays,  reduction  takes  place. 
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The  most  characteristic  effect  of  the  canal  rays  is  the  decomposition 
of  sodium  salts,  discovered  by  Arnold  (Ann.  Physik.,  1897,  61,  326). 

J.  C.  P. 

Electro-affinity  Theory  of  Abegg  and  Bodlander.  James 
Locke  ( Amer .  Chem.J.,  1902,  28,  403 — 410). — A  reply  to  Abegg  and 
Bodlander  (Abstr.,  1902,  ii,  642).  E.  G. 

Researches  on  Voltaic  Elements  Depending  on  the 
Reciprocal  Action  of  Two  Saline  Solutions.  Marcellin  P.  E. 
Berthelot  (Ann.  Chim.  Phys.,  1902,  [vii],  27,  145 — 271). — This  com¬ 
munication  includes  six  memoirs  containing  a  detailed  account  of  work 
already  published  (compare  Abstr.,  1902,  ii,  375,  376,  439,  440,  546, 
591).  G.  T.  M. 

The  Dissociation  Constant  of  Water  and  the  Electro¬ 
motive  Force  of  the  Gas  Element.  G.  Preuner  (Zeit.  physikal. 
Chem.f  1902,  42,  50 — 58). — In  the  reactions  represented  by 

2CO +  02  =  2C02;  C02  +  H2  =  C0  +  H20,  and  2H2  +  02  =  2H20,  if 
c,  cv  c2,  c3,  c4  are  the  concentrations  of  the  water,  hydrogen,  oxygen, 
carbon  dioxide,  and  carbon  monoxide  respectively,  and  Kv  if2,  K3 
the  dissociation  constants,  then  Ccf^  —  Kxc^\  clc3  —  K^cci;  and 
c^c3  =  K3c2,  whence  A1A22  =  c12c2/c2  =  Kv  so  that  from  the  values  of 
Kx  and  A2  the  value  of  K3  may  be  calculated.  The  value  of  Kx  at 
1000°  was  calculated  by  Le  Chatelier  as  13'10~13;  the  value  of  A2 
at  the  same  temperature  was  found  by  Boudouard  to  be  about  P8,  and 
for  K3  the  value  5'2  x  10  "l2  results  (Abstr.,  1901,  ii,  383).  By  the  aid  of 
the  temperature  coefficient  for  the  heat  of  formation,  the  value  at  20° 
is  calculated  as  5'7  x  10-78,  and  the  E.M.F.  for  the  oxygen-hydrogen 
chain  is  found  to  be  1*15  volts,  this  number  being  in  close  agreement 
with  the  actual  value,  a  result  which  the  author  considers  tends  to 
confirm  the  values  of  Kx  and  K2.  L.  M.  J. 

Amalgam  Potentials.  Max  Reuter  (Zeit.  Elektrochem.,  1902,  8, 
801 — 808). — The  author  measures  the  P.D.’s  between  potassium 
amalgams  and  a  solution  of  lithium  chloride  (1*56  per  cent.)  in  methyl 
alcohol  at  about  —  80°.  Amalgams  containing  less  potassium  than 
that  indicated  by  the  formula  Hg12K  have  a  potential  very  little 
different  from  that  of  mercury.  When  the  quantity  of  potassium  is 
increased,  the  potential  difference  increases  suddenly  to  1'7  volts  (com¬ 
pared  with  the  hydrogen  electrode).  Further  increase  of  the  potassium 
gives  a  slow  rise  of  P.D.  until  amalgams  containing  about  95  per  cent, 
of  potassium  are  reached  when  the  P.D.  rises  quickly  to  that  of  pure 
potassium.  The  low  P.D.  observed  with  the  amalgams  containing 
little  potassium  is  due  to  the  formation  of  an  external  layer  of  solid 
mercury.  This  cannot  occur  with  amalgams  richer  in  potassium  than 
Hg12K,  because  they  contain  no  uncombined  mercury  (Abstr.,  1902, 
ii,  441,  638).  The  considerable  depression  of  potential  caused 
by  addition  of  a  small  quantity  of  mercury  is  also  found  to  occur 
in  the  case  of  sodium.  The  behaviour  of  the  intermediate  amalgams 
is  consistent  with  the  existence  of  other  compounds  of  mercury  and 
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potassium,  although  it  gives  no  definite  information  as  to  their 
nature.  T.  E. 

Anodic  Decomposition  Points  of  Aqueous  Sodium  Hydr¬ 
oxide  Solutions.  Franz  PlzAk  (Zeit.  anorg.  Chem.,  1902,  32, 
385—403.  Compare  Bose,  Abstr.,  1899,  ii,  348,  and  Glaser,  ibid. 
78). — The  observations  were  made  in  a  normal  sodium  hydroxide 
solution,  with  polished  and  platinised  platinum  electrodes,  in  a  Bose 
cell ;  the  cathode  was  saturated  with  hydrogen,  and  so  also,  in  half  of 
the  experiments,  was  the  anode.  The  E.M.F.  was  increased  slowly 
and  the  galvanometer  deflection  was  only  observed  after  the  polarisa¬ 
tion  current  had  become  steady.  The  results  are  contained  in  the 
following  table : 


Cathode. 

Anode. 

Decomposition  points. 

(1)  Polished 

Polished  :  without  hydrogen 

1*08 — 1*09  volts. 

(2)  ,,  . 

„  with 

99 

1*08 

(3)  Platinised 

„  without 

99 

1*68 

(4)  „ 

„  with 

99 

1*67 

(5)  „ 

Platinised  :  without 

99 

1*075  and  1*53—1*54 

(6)  „ 

„  with 

99 

1*08  and  1*53 

(7)  Polished 

„  without 

99 

0*87  (0*4) 

(8) 

„  with 

99 

(0*4)  0*90—0*91 

In  some  of  the  curves,  there  are  sudden  changes  of  direction  at  two 
points,  whilst  in  others  the  change  of  direction  is  only  at  one 
point. 

When  a  polished  and  a  platinised  electrode  are  immersed  in  N 
sodium  hydroxide  solution,  a  potential  difference  of  about  0*62  volt 
is  established  between  them,  the  current  passing  through  the  electrolyte 
from  the  platinised  to  the  polished  electrode. 

The  decomposition  points,  1*08  and  1*53  volts,  observed  when  the 
electrodes  are  in  the  same  condition,  (1),  (2),  (5),  (6),  are  the  discharge 
potentials  of  the  ions  O"  and  OH'.  The  points  1*68  volts,  (3),  (4),  are 
due  to  the  potential  difference  between  the  electrodes  and  the  dis¬ 
charge  potentials  of  the  OH'  ions.  The  values  0*4  and  0*9  volt, 
(7),  (8),  are  due  to  the  same  cause  as  (3)  and  (4),  but  the  potential 
difference  between  the  electrodes  acts  here  in  the  opposite  direction. 

J.  McC. 

Influence  of  Temperature  on  the  Conductivity  of  Electro¬ 
lytic  Solutions.  W.  H.  Bousfield  and  T.  Martin  Lowry  (Proc. 
Roy.  Soc 1902,  71,  42 — 54). — A  discussion  of  the  evidence  bearing 
on  the  form  of  conductivity-temperature  curves.  The  two  factors 
which  determine  the  form  of  these  curves  are  (1)  the  increase  of  viscosity 
and  decrease  of  the  ionic  mobilities  with  falling  temperature ;  (2)  the 
decrease  of  ionisation  with  rising  temperature ;  and  the  temperature 
coefficient  of  conductivity  will  therefore  be  +  or  -  according  as  one 
or  other  of  these  two  factors  predominates.  It  has  been  recently 
shown  by  Kohlrausch  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1901,  42, 
1026)  that  the  conductivity-temperature  curves  for  infinitely  dilute 
solutions  would,  if  produced,  all  cut  the  temperature  axis  within  a 
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degree  or  two  of  —  38*5°,  a  point  which  might  be  called  the  *  conduc¬ 
tivity  zero.’  Kohlrausch  shows  also  that  a  certain  formula  for  the 
viscosity  of  water  leads  to  an  infinitely  great  viscosity  at  —  38'5°, 
from  which  the  relation  between  conductivity  and  viscosity  is  evident 
The  authors,  however,  consider  that  there  is  no  such  sharply  defined 
limit  to  the  conductivity,  but  that  the  conductivity-temperature  curve 
approaches  the  temperature  axis  asymptotically. 

The  formula  used  by  Kohlrausch  and  Deguisne  to  express  the  relation 
between  conductivity  and  temperature  was  Kt  =  Kl^\.  +a(£- 18)  4- 
— 18)2],  and  the  authors  now  show,  with  the  help  of  Thorpe  and 
Rodger’s  data  (Phil.  Trans.,  A.,  1894,  185,  397 — 710),jbhat  the  viscosity 
of  water  may  be  calculated  with  the  analogous  formula  rj  18  =  ^([1  +  a (t  - 
18)  +  /3(t  —  18)2],  the  values  of  the  coefficients  a  and  /3  being  very  nearly 
the  same  as  in  the  above  conductivity  formula  when  applied  to  water. 

Just  as  there  is  a  lower  conductivity  zero  intimately  connected  with 
the  viscosity,  so  there  is  probably  an  upper  conductivity  zero  con¬ 
sequent  on  the  decrease  of  ionisation  with  rising  temperature.  In 
aqueous  solutions,  the  indications  of  such  an  upper  limit  are  slight,  for 
the  temperature  coefficient  of  conductivity  is  positive  at  the  ordinary 
temperature  and  remains  so  up  to  the  boiling  point  in  almost  all 
cases  (phosphoric  and  hypophosphorous  acids  and  copper  sulphate  are 
exceptions).  Even  between  0°  and  1 8°,  however,  there  is  a  decrease 
of  ionisation  (compare  Whetham,  Phil.  Trans.,  1900,  194,  321),  and 
Hagenbach  has  shown  (Abstr.,  1901,  ii,  434)  that  at  high  temperatures 
such  salts  as  potassium  chloride  may  have  negative  temperatuie 
coefficients  of  conductivity.  In  the  case  of  non-aqueous  solutions, 
there  is  much  more  evidence  for  the  existence  of  an  upper  conductivity 
zero  (compare  Franklin  and  Kraus,  Abstr.,  1900,  ii,  645  ;  Hagenbach, 
loc.  cit.  ;  Walden  and  Centnerszwer,  Abstr.,  1902,  ii,  245).  The 
upper  limit  in  the  case  of  salt  solutions  would  appear  to  be  higher 
than  for  acid  solutions,  since  the  salts  are  capable  of  self-ionisation. 

It  follows  from  the  above  that  the  general  curve  expressing  the 
effect  of  temperature  on  the  conductivity  of  a  composite  electrolyte 
exhibits  a  maximum  and  has  a  point  of  inflexion  on  either  side  of  this 
maximum.  The  authors’  own  work  has  demonstrated  the  existence 
of  inflexion  for  solutions  of  lithium,  sodium,  and  potassium  hydroxides 
at  about  40°,  and  for  solutions  of  calcium,  strontium,  and  barium 
hydroxides  at  about  25°.  J.  0.  P. 

Existence  of  Free  Ions  in  Aqueous  Solutions  of  Electrolytes. 
Julius  Olsen  ( Amer .  J.  Sci.,  1902,  [iv],  14,  237 — 248). — The  author 
discusses  the  experiment  described  by  Ostwald  and  Nernst  (Abstr  , 
1889,  558)  and  shows  that  it  is  not  conclusive. 

When  platinum  foil  electrodes  are  made  so  as  fit  the  curvature  of  a 
beaker  used  as  a  cell  and  these  are  placed  opposite  to  each  other  in  a 
solution  of  sulphuric  acid,  a  deflection  is  observed  on  a  galvano¬ 
meter  connected  to  the  electrodes ;  after  standing,  this  deflection 
disappears.  If  an  electrophorus  disc  be  brought  close  to  the  cell,  the 
galvanometer  needle  is  deflected  on  account  of  the  ordinary  electro¬ 
static  induction.  This  was  kept  up  for  a  considerable  time  by  con¬ 
necting  the  disc  with  the  knobs  of  two  Reyden  jars  charged  by  a 
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friction  machine.  A  stationary  state  was  established  with  the  electro- 
phorus  disc  placed  parallel  to  a  line  joining  the  electrodes ;  the 
electrode  system  was  then  carefully  turned  through  90°  so  that  a  line 
joining  them  would  be  perpendicular  to  the  disc.  A  different  deflec¬ 
tion  was  observed  and  this  was  due  to  an  accumulation  of  one  kind  of 
ions  in  the  cell  near  the  charged  disc.  By  rotation  of  the  electrode 
system  through  180°,  the  deflection  was  reversed.  The  same  results 
were  obtained  with  solutions  of  potassium  hydroxide  and  potassium 
sulphate. 

Two  inner  electrodes  of  platinum  fastened  together  so  that  they 
could  be  rotated  and  two  stationary  electrodes  fixed  exactly  opposite 
these  were  immersed  in  a  solution  of  sulphuric  acid.  The  two  inner 
electrodes,  about  50  mm.  apart,  were  connected  with  a  galvanometer,  and 
the  outer  ones  (at  about  8  mm.  distance  from  the  inner)  with  a 
Daniell  cell  ( E.M.F .  smaller  than  the  decomposition  value).  If  the 
arrangement  be  denoted  thus :  Aa  ci  A't  A  was  connected  to  the  positive 
pole  of  the  Daniell  cell  when  a  was  found  to  be  negative.  In  a  short 
time  a  became  of  the  same  sign  as  A,  and  by  opening  the  cell  circuit 
and  rotating  the  inner  system  through  180°  {Aa  aA')  the  direction  of 
the  deflection  was  reversed,  which  shows  that  the  liquid  in  the  neighbour¬ 
hood  of  the  positive  pole  is  charged  with  positive  ions,  or  that  around 
the  negative  pole  the  solution  is  charged  with  negative  ions,  or  both. 

The  inner  electrodes  were  rotated  through  90°  and  a  charged  disc 
was  brought  up  close  to  the  cell  in  such  a  position  that  it  was  parallel 
to  a  line  joining  the  electrodes  AA'.  The  effect  in  this  case  was 
greater  than  when  no  current  had  been  allowed  to  act  on  the  solution. 

Copper  wires  were  placed  in  a  solution  of  cupric  sulphate  and  a 
decided  deflection  was  observed  when  they  were  connected  to  a 
galvanometer ;  by  bringing  a  charged  disc  up  to  one  of  these,  the 
deflection  was  reversed.  By  closing  the  circuit  for  three-quarters  of  an 
hour,  at  the  same  time  keeping  up  the  charge  on  the  disc,  the  cathode 
gained  1'2  mg.  and  the  anode  lost  0’4  mg.  Similar  results  have 
been  obtained  with  amalgamated  zinc  electrodes  in  a  solution  of 
zinc  sulphate.  J.  McC. 

Conductivity  of  Solutions  at  Low  Temperatures.  J.  Kunz 
( Compt .  rend,,  1902,  135,788 — 790). — The  conductivity  of  solutions  of 
sulphuric  acid  from  19'1  to  63‘76  per  cent,  have  been  determined 
from  0°  down  to  -  70°.  The  results  obtained  at  0°  agree  with  those 
given  by  Bouty.  The  curves  representing  the  conductivity  as  a 
function  of  the  temperature  do  not  meet  the  abscissae  axis  at  —  39° 
as  Kohlrausch  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1901,  1026)  had 
predicted.  The  similarity  of  the  curves  indicates  that  the  principal 
cause  of  the  thermic  radiation  is  the  viscosity  of  the  medium  towards 
the  ions.  It  is  interesting  to  note  that  the  resistance  of  metals 
approaches  the  value  zero  at  0°  absolute,  whilst  the  conductivity 
of  electrolytes  approximates  to  this  value  at  the  same  temperature. 

J.  McC. 

Migration  Experiments  to  Determine  the  Constitution  of 
Salts.  Robert  Kremann  {Zeit.  ancyrg.  Chem.,  1902,  33,  87 — 95). — • 
I.  Cobaltami'iie  Salts. — When  potassium  diaminocobaitinitrite  solution, 
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to  which  some  sugar  has  been  added,  is  placed  in  a  U-tube  with  dilute 
sulphuric  acid  over  it  and  a  current  of  0  2  ampere  at  110  volts  is 
passed  through,  the  coloured  layer  passes  in  the  direction  of  the 
anode ;  with  purpureo-cobalt  nitrate,  it  passes  towards  the  cathode. 
This  shows  that  the  complex,  coloured  ion  is  an  anion  in  the  former 
case  and  a  cation  in  the  latter  in  agreement  with  Werner’s  view. 
The  change  of  concentration  on  electrolysing  chloropurpureo-cobalt 
nitrate  was  determined  ;  the  concentration  of  chlorine  increases  in 
the  cathode  liquid,  whilst  in  the  anode  liquid  it  decreases.  When 
potassium  cobaltinitrite  solution  is  electrolysed,  the  proportion  of 
cobalt  in  the  anode  liquid  is  observed  to  increase. 

IT.  Methyl-orange. — In  strongly  acid  solution,  no  alteration  of  the 
position  of  the  coloured  layer  with  methyl-orange  could  be  brought 
about  on  electrolysis,  but  in  alkaline  solution  the  coloured  layer  passes 
towards  the  anode.  The  author  does  not  regard  it  as  probable  that 
methyl-orange  acts  as  an  amphoteric  electrolyte. 

III.  Salts  of  Cupriphosphorous  Acid. —  When  phosphorous  acid  is 
added  to  a  copper  salt  solution,  no  precipitation  takes  place, 
and  when  the  solution  is  electrolysed  the  coloured  layer  moves 
towards  the  anode.  This  suggests  the  migration  of  a  complex, 
coloured  ion  (CuP03"),  for  if  the  compound  formed  were  a  double  salt 
the  coloured  copper  ion  would  wander  towards  the  cathode. 

IV.  Solutions  of  Chromium  and  Zinc  Hydroxides  in  Alkalis. — When 

a  solution  of  chromium  hydroxide  in  alkali  is  electrolysed,  the  coloured 
ion  (Cr202")  migrates  towards  the  anode,  proving  that  the  solution 
actually  contains  a  chromite.  When  an  alkaline  solution  of  zinc 
hydroxide  is  electrolysed,  the  proportion  of  zinc  at  the  anode 
increases  ;  the  anion  therefore  contains  zinc,  and  consequently  the 
solution  must  not  be  regarded  as  containing  colloidally  dissolved  zinc 
hydroxide.  J.  McC. 

Condition  of  Electrolytes  in  Aqueous  Solution.  Arthur 
Hantzsch  ( Chem .  (7en<r.,1902,ii,  922;  from  Verb.  Vers.  Deut.  Natf.  Aerzte, 
1901,  150 — 152). — Dimethylammonium  chloride  is  soluble  to  the  extent 
of  2  08  parts  and  0-269  part  in  water  and  chloroform  respectively  ;  but 
when  a  concentrated  aqueous  solution  is  shaken  with  chloroform, 
scarcely  any  of  the  salt  passes  into  the  chloroform  layer,  which  indi¬ 
cates  that  in  the  aqueous  solution  and  in  the  chloroform  solution  there 
are  different  molecules.  The  concentrated  aqueous  solution  contains 
up  to  70  per  cent,  of  undissociated  salt,  and  the  chloroform  solution 
contains  single  as  well  as  double  molecules,  consequently  the 
abnormality  cannot  be  attributed  to  a  difference  of  molecular  com¬ 
plexity.  The  explanation  offered  is  that,  in  the  aqueous  sohxtion,  the 
salt  exists  as  a  hydrate  which,  as  such,  is  insoluble  in  chloroform. 
The  author  suggests  that  in  water  all  salts  and  their  ions  exist  in 
the  form  of  hydrates.  J.  McC. 

Conductivity  of  Certain  Salts  in  Water,  Methyl,  Ethyl, 
and  Propyl  Alcohols,  and  in  Mixtures  of  these  Solvents. 
Harry  C.  Jones  and  Charles  F.  Lindsay  {Amer.  Chem.  J ’.,  1902,  28, 
329 — 370). — It  has  been  shown  by  Zelinsky  and  Erapiwin  (Absir,, 
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1897,  ii,  5)  that  solutions  of  electrolytes  in  a  mixture  of  equal  quanti¬ 
ties  of  methyl  alcohol  and  water  have  a  much  smaller  conductivity 
than  in  the  pure  alcohol.  The  authors  have  extended  this  work  by 
determining  the  conductivity  of  solutions  in  which  the  solvents  are 
mixtures  of  methyl  alcohol  and  water  in  varying  proportions,  and 
have  plotted  curves  showing,  for  each  salt  examined,  the  mixture  of 
methyl  alcohol  and  water  which  has  the  least  dissociating  power. 
They  have  also  worked  with  ethyl  alcohol,  propyl  alcohol,  and  with 
mixtures  of  ethyl  alcohol  and  water,  propyl  alcohol  and  water,  and 
methyl  and  ethyl  alcohols.  The  experiments  were  carried  out  at  0° 
and  25°,  and  in  this  way  it  was  possible  to  calculate  the  temperature 
coefficients  of  conductivity  of  the  various  salts  in  the  different  solu¬ 
tions,  and  to  show  the  influence  of  temperature  on  the  minimum 
values  mentioned  above.  The  salts  employed  were  potassium  iodide, 
strontium  iodide,  ammonium  bromide,  cadmium  iodide,  lithium  nitrate, 
and  ferric  chloride. 

In  the  case  of  potassium  iodide,  the  molecular  conductivity  at  0° 
reaches  a  minimum  in  a  mixture  of  methyl  alcohol  and  water  contain¬ 
ing  50  per  cent,  of  methyl  alcohol ;  a  solution  in  a  mixture  containing 
about  10  per  cent,  of  methyl  alcohol  has  the  same  conductivity  as  a 
solution  in  the  pure  alcohol.  At  25°,  the  minimum  conductivity  is 
obtained  in  a  mixture  containing  65  per  cent,  of  methyl  alcohol,  and 
the  mixture,  which  has  the  same  conductivity  as  the  solution  in  pure 
methyl  alcohol,  contains  about  30  per  cent,  of  the  alcohol.  The  con¬ 
ductivity  of  potassium  iodide  in  a  50  per  cent,  mixture  of  methyl  and 
ethyl  alcohols  shows  no  minimum  value  either  at  0°  or  25°  when  com¬ 
pared  with  the  conductivity  in  the  pure  solvents,  but  the  conductivity 
of  a  solution  in  the  mixed  solvents  always  lies  below  the  mean  value 
of  the  conductivities  in  the  pure  solvents. 

The  minimum  point  in  the  conductivity  values  at  0°  of  solutions 
of  ammonium  bromide  in  mixtures  of  methyl  alcohol  is  reached  with  al¬ 
cohol  of  50  per  cent,  strength.  A  50  per  cent,  ethyl  alcohol  solution 
also  gives  a  minimum  conductivity,  but  only  in  the  case  of  dilute 
solutions  (u  =  512  or  1024).  A  mixture  of  methyl  and  ethyl  alcohols 
gives  no  minimum  value. 

With  solutions  of  strontium  iodide  at  0°,  the  minimum  point  is 
reached,  as  in  the  previous  cases,  with  methyl  alcohol  of  50  per 
cent,  strength.  At  25°,  the  minimum  occurs  with  alcohol  of  about 
65 — 70  per  cent.  In  mixtures  of  ethyl  alcohol  and  water,  a  minimum 
is  obtained  at  0°  in  a  solution  where  u=1024,  but  at  25°  there  is 
no  trace  of  a  minimum  point  although  the  values  are  well  below 
the  mean  values  for  the  pure  solvents.  With  a  mixture  of  propyl 
alcohol  and  water,  no  minimum  is  obtained  either  at  0°  or  25°. 

In  the  case  of  cadmium  iodide,  a  minimum  point  is  not  reached 
with  mixtures  of  methyl  alcohol  and  water  either  at  0°  or  25°,  but  the 
conductivity  values  are  always  lower  than  those  required  by  the  law 
of  mixtures. 

The  curves  obtained  with  lithium  nitrate  are  similar  to  those  ob¬ 
tained  with  potassium  iodide  and  strontium  iodide.  It  is,  however, 
noteworthy  that  at  0°  the  molecular  conductivity  in  pure  methyl 
alcohol  rises  above  that  in  water. 
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In  solutions  of  ferric  chloride,  hydrolysis  was  found  to  occur,  accom¬ 
panied  by  a  steady  rise  in  the  molecular  conductivity. 

The  following  considerations  are  put  forward  to  explain  the  phen¬ 
omena  described  in  this  paper. 

Dutoit  and  Aston  (Abstr.,  1897,  ii,  546)  have  expressed  the  view 
that  only  associated  solvents  are  capable  of  dissociating  dissolved 
electrolytes.  Since  the  substances  which  produce  such  dissociation 
show,  generally,  a  normal  molecular  weight  for  dissolved  non-electro¬ 
lytes,  it  is  probable  that  the  breaking  down  of  the  polymerised  mole¬ 
cule  can  be  best  accomplished  by  means  of  the  associated  molecule  of 
another  substance.  Hence  it  follows  that  the  effect  of  mixing  two 
associated  solvents  would  be  to  lower  the  state  of  association  of  one 
or  both  until  a  state  of  equilibrium  is  reached.  Such  a  mixture  would 
be  that  of  water  with  methyl  alcohol  or  ethyl  alcohol,  or  a  mixture  of 
methyl  and  ethyl  alcohols,  and  since  the  molecules  in  such  mixtures 
are  less  associated  than  in  the  original  constituents,  the  conductivity 
of  dissolved  electrolytes  would,  as  has  been  shown  to  be  the  case,  be 
lower  than  that  required  by  the  law  of  mixtures.  E.  G. 

Influence  of  the  Solvent  in  Electrolytic  Conduction. 
Harrison  Eastman  Patten  (J.  Physical  Chem .,  1902,  0,  554 — 600). — 
The  author  first  determined  the  effect  of  the  addition  of  various  solvents 
on  the  specific  conductivity  of  a  solution  containing  17  per  cent,  of 
pyridine  and  83  per  cent,  of  acetic  acid.  The  compounds  added  were 
benzene,  toluene,  xylene,  cymene,  naphthalene,  amylene,  water,  methyl 
alcohol,  ethyl  alcohol,  acetone,  methyl  acetate,  methyl  nitrate,  iso¬ 
butyl  nitrate,  chloroform,  carbon  tetrachloride,  bromoform,  ethyl 
bromide,  propyl  bromide,  amyl  bromide,  ethylene  bromide,  butylene 
bromide,  methyl  iodide,  ethyl  iodide,  amyl  iodide,  benzonitrile,  nitro¬ 
benzene,  benzaldehyde,  amyl  hydrosulphide,  and  ethyl  xanthate. 
Similar  experiments  were  also  made  with  a  A/10  solution  of  silver 
nitrate  in  pyridine.  With  the  exception  of  water  in  the  first  set,  and 
methyl  alcohol  in  dilute  solution  in  both  sets,  the  addition  in  all  cases 
produces  a  lowering  of  conductivity,  this  being  proportional  to  the  con¬ 
centration  up  to  concentrations  of  about  40  per  cent.  The  author 
states  that  for  analogous  substances  this  lowering  is  roughly  propor¬ 
tional  to  the  number  of  gram-molecules  of  diluent  added,  but  the 
numbers  recorded  in  the  tables  hardly  warrant  this  generalisation. 
The  lowering  of  the  specific  conductivity  is  proportional  neither  to 
the  dielectric  constant  nor  to  its  coefficient  of  association,  nor  does  it 
appear  to  bear  any  relationship  to  these  properties.  The  author  con¬ 
siders  that  the  results  do  not  accord  with  the  dissociation  theory, 
and  the  numbers  obtained  for  the  dissociation  from  the  conductivity 
experiments  and  from  cryoscopic  observations  are  not  concordant. 
The  author  considers  the  conduction  of  electricity  by  solutions  to  depend 
on  the  formation  of  a  compound  by  the  solvent  and  solute,  and  the 
degree  of  conductivity  to  depend  on  the  constituents  of  this  compound 
and  possibly  on  their  arrangement.  L.  M.  J. 

Solubility,  Electrolytic  Conductivity,  and  Chemical  Action 
in  Liquid  Hydrogen  Cyanide.  Louis  Kahlenberg  and  Herman 
Schlundt  (J.  Physical  Chem.,  1902,  0,  447 — -462).— Experiments  were 
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made  on  the  electrolytic  conductivity  of  solutions  of  a  great  number 
of  compounds  in  liquid  hydrogen  cyanide.  Over  100  compounds  were 
thus  investigated  qualitatively,  and  quantitative  observations  are 
recorded  for  24  compounds.  Potassium  salts  yielded  solutions  of  very 
high  conductivity,  which,  in  the  case  of  the  iodide  and  nitrate,  is  over 
3 '5  times  as  great  as  that  of  the  corresponding  aqueous  solution. 
Ammonium  chloride  and  silver  sulphate  also  form  solutions  of  higher 
conductivity  than  the  aqueous.  Acids,  however,  form  solutions  of  far 
lower  conductivity  than  the  corresponding  aqueous  solutions ;  silver 
nitrate,  ferric  chloride,  antimony,  and  bismuth  chloride  also  form 
comparatively  feeble  conducting  solutions.  Amylamine,  strychnine, 
and  morphine  form  solutions  of  high  conductivity.  The  author 
considers  that  these  results  indicate  that  the  conductivity  of  a  solution 
is  not  determined  by  its  dielectric  constant  or  spare  valencies,  but 
depends  on  mutual  action  of  solute  and  solvent.  A  number  of 
reactions  were  also  investigated  in  liquid  hydrogen  cyanide  ;  it  does  not 
react  with  sodium  carbonate  ;  a  solution  of  sulphur  trioxide  did  notact 
on  magnesium  or  on  carbonates  ;  a  solution  of  fuming  sulphuric  acid 
attacked  magnesium  and  zinc,  but  not  iron,  aluminium,  or  calcium 
carbonate,  and  somewhat  similar  results  were  obtained  with  hydrogen 
chloride.  L.  M.  J. 

Behaviour  of  some  Alloys  in  Regard  to  the  Law  of  Wiede¬ 
mann  and  Franz.  F.  A.  Schulze  {Ann.  Physik,  1902  [iv],  9, 
555 — 589). — The  thermal  and  electrical  conductivities  for  alloys  of 
bismuth  and  lead  vary  with  the  composition  in  a  similar  manner,  the 
addition  of  a  small  quantity  of  lead  causing  a  rapid  fall  of  both 
conductivities  below  the  values  for  pure  bismuth  ;  on  further  addition 
of  lead,  the  conductivities  slowly  increase  to  the  values  for  pure  lead. 
The  values  of  the  conductivity  (both  thermal  and  electrical)  found  by 
experiment  are  always  less  than  those  calculated  from  the  proportion 
by  volume  in  which  the  metals  are  present.  What  has  been  said  for 
alloys  of  bismuth  and  lead  applies  also  to  alloys  of  bismuth  and  tin. 

For  alloys  of  zinc  and  tin,  on  the  other  hand,  the  thermal  and 
electrical  conductivities  observed  are  very  nearly  those  calculated  from 
the  proportion  by  volumo  in  which  the  metals  are  present.  J.  C.  P. 

Extrapolation  of  the  Melting  Point  of  a  Chemically  Homo¬ 
geneous  Substance  from  Measurements  of  the  Volume  in  the 
Neighbourhood  of  the  Melting  Point.  Valentine  Soboleff 
{Zeit.  physikctl.  Chem.,  1902,  42,  75 — 80). — If  Av  be  the  alteration  of 
volume  of  the  pure  compound  during  melting,  which  can  be  sufficiently 
approximately  obtained  from  impure  material,  and  if  in  a  compound 
containing  impurity  of  concentration  x  the  volumes  are  determined  at 
three  temperatures,  Tv  Tv  Tz,  in  each  of  which  the  substance  is 
partially  melted,  solid  and  liquid  being  in  equilibrium,  then 

(To  ~  =  {T0  -  T2)lx(Av/Av2)  =  (Pn  -  T3){x(Av/Ava)  = 

constant. 

This  leads  to  T0  =  {Av1Tx-  Av2T2)/{Avx  -  Av2).  In  the  case  of  a 
sample  of  diphenylamine  which  crystallised  between  524°  and  51‘5°, 
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the  melting  point  was  thus  found  to  be  54-32°  4  0-26°,  whilst  in 
another,  which  crystallised  between  51 ‘9°  and  50-8°,  the  melting  point 
was  calculated  at  54,19°±  0‘41°.  The  melting  points  of  o-cresol, 
naphthalene,  and  vanillin  were  thus  calculated  and  found  to  be  in  each 
case  slightly  higher  than  that  given  in  chemical  literature  as  the 
melting  point  of  the  pure  compound.  L.  M.  J. 

Theory  of  some  Technical  Processes  of  Reduction  and 
Oxidation.  Guido  Bodlander  (Zeit.  Elektrochem.,  1902,  8,  833 — 843). 
— The  author  calculates  the  free  energy  of  several  reactions  at  abso¬ 
lute  temperature  T7,  the  following  being  the  most  important  results 
expressed  in  calories  per  gram-molecule : 

C  +  02  =  C02  +  97650  -  21-2 T+  4*58Z7log p0Jpcor 
C  +  1Q2  =  CO 4  29650  4  9-36774  2-297Tlog po,/(Pco,)2- 
CO  4 109  =  C02  4  68000  -  30-56  T  4  2-29  JT log  po.2(pco)2/(pco.2Y- 
C02  4  C  =  2CO  -  38350  4  39-927M-  4-582‘log pCoJ(pco )2- 
H2  4 102  =  H20  4  57600  -  22-47’ 4  2-297Tlog  (pH^poJipn.o)2- 
Zn  4  402  =  ZnO  4  85800  -  30ST+  2-2977log p0r 
Fe  4 102  -  FeO  4  64600  -  25  -9  T7  4  2  -29  7  log  p0.r 
^H2  4  JC12  =  HC1 4  22000  4  2-2977log  ph2PciJ(phc\)2- 
Common  logarithms  are  to  be  used,  p0.v  pco2>  standing  for  the 
pressures  (in  atmospheres)  of  the  gaseous  substances  in  equilibrium 
at  T.  It  is  shown  that  these  values  are  in  good  agreement  with  the 
reactions  observed  in  water-gas  producers,  blast  furnaces,  and  Bessemer 
converters  in  the  reduction  of  zinc  oxide,  in  the  Deacon  chlorine 
process,  and  in  other  processes.  T.  E. 

Distillation  of  Binary  Mixtures.  Lord  Rayleigh  {Phil.  Mag., 
1902,  [vi],  4,  521 — 537). — The  author  considers  bow,  for  a  given  total 
pressure,  the  composition  of  the  vapour  given  off  from  a  binary 
liquid  mixture  may  be  related  to  the  composition  of  the  latter.  The 
relation  may  be  expressed  on  a  square  diagram  by  a  curve  joining  the 
opposite  corners  of  the  square,  the  composition  of  the  liquid  being 
measured  horizontally  and  the  corresponding  composition  of  the 
vapour  vertically.  The  author  discusses  and  deduces  in  a  new  way 
Konowaloff’s  theorem  that  any  mixture  which  corresponds  with  a 
maximum  or  minimum  vapour  pressure  has  (at  the  temperature  in 
question)  the  same  composition  as  its  vapour. 

The  corresponding  compositions  of  liquid  and  distillate  have  been 
determined  for  mixtures  of  alcohol,  hydrogen  chloride,  ammonia, 
sulphuric  acid,  and  acetic  acid  with  water. 

A  new  apparatus  with  uniform  regime,  illustrating  the  principles  of 
ideal  distillation,  has  been  constructed  and  found  to  effect  a  very 
satisfactory  separation  of  water  and  alcohol  in  one  operation. 

J.  C.  P. 

Molecular  Weight  Determinations  of  Solid  and  Liquid  Sub¬ 
stances  in  the  Weinhold  Vacuum  Vessel.  Hugo  Erdmann  and 
Max  von  Unruh  ( Zeit .  anorg.  Chem.,  1902,  32,  413 — 424). — Instead 
of  using  the  ordinary  tube  in  Landsberger's  apparatus  for  determining 
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the  rise  of  boiling  point,  a  vacuum  vessel  such  as  is  used  for  working 
with  liquefied  gases  has  been  employed.  Experiments  with  carbon 
disulphide  as  solvent  show  that  extremely  good  results  can  be  obtained 
by  this  process.  The  authors  give  the  following  constants  for  various 
solvents  : 


K  for  100  grams 

K  for  100  c.c, 

Water . 

.  520 

542 

Ethyl  alcohol . 

.  1150 

1558 

Acetic  acid . 

.  2530 

2699 

Acetone  . 

.  1670 

2225 

Ethyl  acetate . 

.  2610 

3154 

Ethyl  ether  . 

.  2110 

3036 

Ethylene  bromide . 

.  6320 

3284 

Benzene  . 

.  2670 

3288 

Phenol  . 

.  3040 

3587 

Aniline  . 

.  3220 

4026 

Chloroform . . 

.  3660 

2528 

Carbon  disulphide . 

.  2370 

1940 

J.  McC. 


Ebullioscopic  Relations  of  Volatile  Substances;  Molecular 
Weight  of  Inorganic  Chloroanhydrid.es  and  of  Iodine. 
Reply  to  Ciamician.  I.  Giuseppe  Oddo  ( Gazzetta ,  1902,  32,  ii, 
97 — 106). — A  reply  to  the  criticisms  of  Ciamician  (Abstr.,  1902,  ii, 
123)  on  the  author’s  work  in  this  direction  (Abstr.,  1902,  ii,  6). 

T.  H.  P. 

Ebullioscopic  Relations  of  Volatile  Substances.  Experi¬ 
mental  Method  used  by  Ciamician.  II.  Giuseppe  Oddo  ( Gazzetta , 
1902,  32,  ii,  107 — 122.  Compare  preceding  abstract). — The  author 
has  applied  Beckmann  and  Stock’s  ebullioscopic  method  (Abstr.,  1895, 
ii,  382),  which  was  used  by  Ciamician  in  the  measurement  of  the 
molecular  weights  of  volatile  compounds  ( loc .  cit.),  to  the  examination 
of  solutions  of  chloroform  in  ether,  iodine  in  carbon  tetrachloride, 
alcohol,  chloroform,  carbon  disulphide,  or  benzene,  and  of  phosphorus 
oxychloride  in  benzene,  carbon  tetrachloride,  chloroform,  or  carbon 
disulphide.  The  influence  exerted  by  the  presence  of  small  quanti¬ 
ties  of  the  more  common  impurities  in  various  solvents,  such  as  water 
in  alcohol  and  alcohol  in  benzene,  has  also  been  investigated.  From 
the  results  obtained,  the  author  concludes  that  Beckmann  and  Stock’s 
method,  consisting  in  measuring  separately  the  rise  in  boiling  point 
of  the  solvent  and  the  concentration  of  the  dissolved  substance  in  the 
vapour,  is  erroneous  and  fallacious.  T.  H.  P. 

Ordinary  Ebullioscopic  Method  and  Apparatus.  Giuseppe 
Oddo  ( Gazzetta ,  1902,  32,  ii,  123—138.  Compare  two  preceding 
abstracts). — This  paper,  which  is  also  written  in  reply  to  Ciamician 
{loc.  cit.),  contains  a  description  of  an  apparatus  which  allows  of  the 
measurement,  with  one  and  the  same  solution,  of  the  increase  of  boiling 
point  and  of  the  concentration  of  the  solute  in  the  vapour.  This 
apparatus,  which  can  be  employed  for  the  ebullioscopic  examination  of 
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volatile  solutes,  is  applied  to  the  following  four  cases  :  (1)  non-volatile 
compounds,  or  those  nearly  so,  such  as  dimethylaniline  in  benzene  or 
alcohol  and  /?-naphthyl  benzoate  in  carbon  tetrachloride.  (2)  Volatile 
substances  which  boil  at  a  higher  temperaturethanthesol vent  and  raise 
the  boiling  point  of  the  latter.  Of  such  were  examined,  epichlorohydrin, 
isopropyl  iodide,  and  phosphorus  oxychloride  in  benzene,  phosphorus 
oxychloride  in  carbon  tetrachloride,  and  iodine  in  benzene,  alcohol,  or 
carbon  tetrachloride.  (3)  Volatile  substances  which  boil  at  a  lower 
temperature  than  the  solvent  and  lower  its  boiling  point.  The  cases 
investigated  were  :  ethyl  iodide  and  phosphorus  trichloride  in  benzene. 
(4)  Substances  which  boil  at  a  higher  temperature  than  the  solvent 
but  which  lower  the  boiling  point  of  the  latter.  This  is  the  case  with 
a  solution  of  isopropyl  iodide  in  alcohol,  and  the  numbers  obtained  for 
the  molecular  weight  of  the  iodide  are  very  irregular.  T.  H.  P. 

Differential  Method  of  Determining  Small  Freezing  Point 
Depressions.  Herbert  Hausrath  (Ann.  Physilc.,  1902,  [iv],  9, 
522 — 554). — The  apparatus  consists  essentially  of  two  freezing  vessels 
placed  side  by  side  in  a  box,  which  is  immersed  completely  in  the  cool¬ 
ing  bath.  One  freezing  vessel  contains  pure  water,  the  other  the 
solution  the  freezing  point  of  which  is  to  be  determined  ;  the  difference 
between  the  freezing  temperatures  in  the  two  vessels  is  determined 
thermoelectrically’to  within  a  few  hundred  thousandths  of  a  degree. 

The  solutes  used  were  carbamide,  sucrose,  alcohol,  lead  and  barium 
nitrates,  copper,  zinc,  magnesium,  nickel  and  cadmium  sulphates, 
sodium  and  hydrogen  chlorides,  sulphuric  acid,  potassium  hydroxide, 
acetic  and  dichloroacetic  acids,  and  the  molecular  depression  has  been 
calculated  for  each  solution.  Carbamide  was  taken  as  the  normal 
substance,  and  from  five  series  of  thirty-three  determinations  for  solu¬ 
tions  varying  in  concentration  from  0*0005 — 0’04zVr  the  mean  value 
of  the  molecular  depression  was  T85,  the  individual  values  (with  three 
exceptions)  lying  between  1*836  and  1*866.  The  molecular  depression 
for  sucrose  solutions  was  found  to  be  1*872,  although  for  the  greatest 
dilutions  a  somewhat  greater  value  was  obtained.  Alcohol  gave 
irregular  and  abnormally  small  values — down  to  1*60.  It  was  thought 
that  in  the  case  of  the  salts  of  heavy  metals,  such  as  lead  and  copper, 
the  effect  of  hydrolytic  dissociation  would  be  evident  in  the  most 
dilute  solutions,  but  this  was  not  so ;  thus  the  depressions  for  lead 
nitrate  ran  parallel  to  those  for  barium  nitrate,  and  the  depression- 
concentration  curve  for  copper  sulphate  was  coincident,  at  least  for 
the  more  dilute  solutions,  with  those  for  zinc  and  magnesium  sulphates. 
In  the  case  of  the  strong  electrolytes,  the  values  of  the  molecular 
depression  for  the  most  dilute  solutions  are  much  below  3*70,  but  it  is 
noticeable  that  the  number  increases  with  the  concentration,  reaching  a 
maximum  at  about  0*007V;  the  author  considers  that  this  remarkable 
result  cannot  be  attributed  to  the  errors  in  the  method  employed,  and 
notes  that  it  is  in  conflict  with  the  ionic  theory.  J.  C.  P. 

New  Method  of  Determining  the  Vapour  Density  of  Metallic 
Vapours,  and  an  Experimental  Application  to  the  Cases  of 
Sodium  and  Meroury.  Frank  B.  Jewett  (Phil.  Mag.,  1902,  [vi],  4, 
546 — 554). — In  order  to  prepare  for  a  study  of  the  effect  of  pressure 
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and  temperature  on  the  broadening  of  the  spectral  lines  in  the  case  of 
sodium  and  mercury  (compare  Miehelson,  Phil.  Mag .,  1892,  [v],  34, 
293)  and  to  discover  the  relation  of  the  change  in  the  lines  in  the 
Zeeman  effect  to  the  density  of  the  light -producing  vapour,  the  density 
of  saturated  sodium  vapour  has  been  determined  from  368°  to  420°  and 
that  of  mercury  from  40°  to  325°.  In  the  case  of  sodium,  a  two  litre 
globe  was  filled  with  an  inert  gas  and  exhausted.  A  side  tube 
containing  sodium  had  been  previously  sealed  on,  and  when  the  whole 
was  placed  in  a  large  air-bath  heated  to  a  constant  temperature  by 
means  of  resistance  coils,  the  globe  became  filled  with  sodium  vapour. 
On  cooling,  the  metal  was  deposited  on  the  interior  surface  of  the 
globe  and  was  then  estimated  by  analysis.  In  the  case  of  mercury, 
the  amount  of  metal  which  had  entered  the  globe  was  deduced  from  the 
diminution  of  the  mercury  in  the  side  tube.  The  values  obtained  for 
the  density  of  mercury  vapour  agree  fairly  well  with  those  of  earlier 
observers.  J.  0.  P. 

Determination  of  Vapour  Density  under  Diminished  Pres¬ 
sure.  Hugo  Erdmann  (Zeit.  anorg.  Chem.,  1902,  32,  425 — 430). — 
The  side  tube  of  a  Victor  Meyer  apparatus  is  connected  with  a  mano¬ 
meter  and  with  a  pump.  After  temperature-equilibrium  has  been 
established  and  the  pressure  reduced,  the  weighed  quantity  of  substance 
is  dropped  in  and  the  pressure  measured  on  the  manometer.  The 
constant  for  the  apparatus  is  determined  by  carrying  out  the  experi¬ 
ment  with  a  substance  of  known  molecular  weight. 

Results  obtained  with  this  apparatus  show  that  the  two  substances 
of  melting  points  82 — 84°  and  153 — 154,5°,  obtained  by  polymerisa¬ 
tion  of  phenylacetaldehyde,  dissociate  to  simple  molecules,  C8H80,  when 
volatilised.  The  hydrates  of  nitric  acid  described  in  this  vol.,  ii,  73, 
suffer  dissociation,  which  is  complete  at  95°.  J.  McC. 

Dialysis  Experiments  with  Metallic  Hydroxides.  Walter 
Herz  (Zeit.  anorg.  Chem.,  1902,  32,  357 — 358.  Compare  Abstr., 
1902,  ii,  608). — Stannic  hydroxide  and  antimonious  hydroxide,  in 
presence  of  alkali,  when  placed  in  a  dialyser  pass  through  the  mem¬ 
brane  )  these,  therefore,  like  stannous  hydroxide,  are  to  be  classed  as 
acids  which  form  salts  with  alkalis. 

If  zinc  hydroxide  be  dried  at  60 — 70°,  and  then  dissolved  in  sodium 
hydroxide  solution,  the  zinc  passes  through  the  membrane.  The  same 
takes  place  with  dried  beryllium  hydroxide.  Since  zinc  hydroxide, 
freshly  precipitated,  behaves  differently  ( loc .  cit.),  it  is  concluded  that 
a  chemical  change  takes  place  on  drying.  Whether  the  change  is  one 
of  dehydration  or  of  allotropism  cannot  yet  be  decided. 

When  an  ammoniacal  solution  of  zinc  hydroxide  is  placed  in  a 
dialyser,  the  zinc  passes  through  the  membrane ;  an  ammoniacal  solu¬ 
tion  of  chromic  hydroxide  behaves  in  the  same  way.  J.  McC. 

Theory  of  the  Capillary  Film  between  the  Homogeneous 
Phases  of  Liquid  and  Vapour.  II.  G.  Barker  (Zeit.  physical. 
Chem.,  1902,  42,  68 — 74). — A  mathematical  paper  on  the  thickness  of 
this  capillary  film  (compare  Abstr.,  1901,  ii,  374),  L.  M,  J, 
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Modern  Theories  of  Solution.  The  Osmotic  Theory  and  the 
Theory  of  Electrolytic  Dissociation.  Isidok  Traube  ( Chem .  Zeit., 
1902,  26,  1071 — 1074). — Although  van’t  Hoff’s  laws  for  dilute  solu¬ 
tions  cannot  be  doubted,  and  although  the  benefits  conferred  by  the 
Arrhenius  theory  of  electrolytic  dissociation  are  fully  recognised,  the 
author  objects  to  too  close  an  analogy  being  drawn  between  gases  and 
dilute  solutions.  An  acceptable  theory  of  solution  must  account  for  the 
part  played  by  the  solvent.  In  concentrated  aqueous  solution,  the  re¬ 
sults  interpreted  by  the  theory  from  the  observed  conductivities  do  not 
agree  with  the  law  of  mass  action,  and  in  solvents  other  than  water 
the  osmotic  results  and  the  conductivity  results  lead  to  opposite  con¬ 
clusions.  The  author  believes  that  a  combination  of  the  Clausius 
hypothesis  with  the  “  hydrate”  theory  will  give  the  best  explanation 
of  the  nature  of  solutions.  J.  McC. 

Numerical  Examples  of  the  New  Theory  of  Solutions. 

J.  B.  Goebel  (Zeit.  physical.  Chem.,  1902,  42,  59 — 67). — An  expres¬ 
sion  has  been  deduced  by  Nernst  in  which  the  dissociation  constant 
is  equal  to  (c22/c1)<32<? 2(a2+a23-ar2)+ci(2ai2  ai),  where  a  is  a  coefficient  due 
to  the  inter-influence  of  the  neutral  molecules,  «2  and  a23  similar 
coefficients  due  to  the  ions,  and  <z12  that  due  to  the  influence  of  ion  on 
non-electrolyte.  The  author  shows  that  this  is  in  complete  accord  with 
the  experimental  determinations  of  the  freezing  point  depressions  in  the 
case  of  sodium  and  potassium  chlorides.  L.  M.  J. 

Solid  Solutions.  Giuseppe  Bruni  [with  L.  Mascarelli  and  M. 
PadoaJ  (Atti  Real.  Accad.  Lincei,  1902,  [v],  11,  ii,  187 — 195). — The 
authors’ investigations  have  been  made  with  the  object  of  determining  the 
analogies  of  constitution  which  induce  the  formation  of  solid  solutions  of 
two  compounds  and  of  seeing  whether  organic  substances  show  the  same 
relations  of  isomorphism  and  formation  of  mixed  crystals  as  are 
observed  in  the  case  of  inorganic  compounds  and  vice  versa.  The 
results  obtained,  showing  the  influence  of  substitution  of  certain  iso- 
morphogenous  atoms  or  atomic  groups,  are  as  follows  : 

I.  H,  OH. — Dimethyl  malate,  cfrtartrate,  and  racemate  exhibit  a 
perfectly  normal  cryoscopic  behaviour  in  methyl  succinate  solutions  ; 
the  same  is  the  case  with  inactive  mandelic  acid  when  dissolved  in  the 
corresponding  phenylacetic  acid.  The  tendency  of  organic  substances 
to  form  mixed  crystals  with' their  hydroxyl  derivatives,  in  which  the 
hydroxyl  groups  are  united  to  an  open  chain,  is  hence  not  a  perfectly 
general  one,  but  such  a  formation  of  mixed  crystals  can  take  place 
when  the  molecular  weights  of  the  compounds  are  high,  as  is  shown 
by  the  abnormal  cryoscopic  behaviour  of  hydrobenzoin  and  z’sohydro- 
benzoin  in  dibenzyl  solution.  Hydroxylamine  alum  and  ammonium 
alum  also  form  mixed  crystals  ;  slightly  abnormal  molecular  weights 
are  exhibited  by  y>-tolylhydroxylamine  in  p-toluidine  and  by 
a-naphthylhydroxylamine  in  a-naphthylamine. 

II.  H,  OH,  NH2. — Slightly  anomalous  behaviour  is  shown  by 
jp-toluidine  in  p-cresol  solution,  whilst  with  a-naphthol  in  a-naphthyl¬ 
amine  and  s-tribromoaniline  in  $-bribromophenol  very  abnormal 


64 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


weights  are  obtained.  These  results  show  that,  in  general,  hydroxyl 
compounds  form  mixed  crystals  with  the  corresponding  amino-deriva¬ 
tives.  The  value  K—  204  for  the  freezing  point  constant  of  s-tri- 
bromophenol  is  the  highest  yet  obtained  for  organic  solvents. 

III.  CH:,  N:. — In  azoxybenzene  solution,  the  phenyl  derivative  of 


benzaldoxime, 


o<Fh 

^-CHPh  ’ 


exhibits  very  abnormal  cryoscopic  behav¬ 


iour,  and  the  same  is  the  case  with  benzylideneaniline  dissolved  in  azo¬ 
benzene.  The  first  pair  of  compounds  may  be  regarded  as  derived  from 
phenylhydroxylamine  by  its  combination  with  nitrosobenzene  and 
benzaldehyde  respectively,  and  the  second  pair  as  derived  from  aniline 
by  combination  with  benzaldehyde  and  nitrosobenzene  respectively. 
Since,  however,  benzaldehyde  and  nitrosobenzene,  as  well  as  their 
immediately  higher  homologues,  do  not  lend  themselves  to  cryoscopic 
examination,  ethyl  o-nitrosobenzoate  was  tested  in  solution  in  ethyl 
phthalaldehydate,  0H0*C6H4,C02Et,  and  was  found  to  yield  solid 
solutions  with  the  solvent.  In  s-trichlorobenzene  solution,  cyanuric 
chloride  exhibits  normal  cryoscopic  behaviour,  but  no  conclusions  can 
be  drawn  from  this  with  regard  to  the  constitution  of  the  cyanuric 
compounds. 

IV.  •CH2*CH2*,  ‘CH'.OH*,  *0:0. — Cryoscopic  measurements  of 
methyl  acetylenedicarboxylate  in  methyl  succinate,  of  phenyl- 
propiolic  acid  in  phenylpropionic  acid,  and  of  methyl  phenylpro- 
piolate  in  methyl  cinnamate  show  that  these  pairs  of  compounds  form 
solid  solutions.  Hence  acetylene  derivatives  crystallise  together  with 
the  corresponding  saturated  compounds  and  with  those  having  a 
fumaroid  structure  and  derived  from  ethylene. 

The  author  discusses  the  isomorphism  existing  between  inorganic 
compounds  differing  in  the  possession  of  two  atoms  of  fluorine  in 
place  of  one  of  oxygen  or  one  of  fluorine  instead  of  a  hydroxyl  group. 
To  see  whether  any  similar  relations  exist  between  organic  compounds, 
the  cryoscopic  behaviour  of  phthalic  anhydride  dissolved  in  phthalic 
chloride  was  examined,  very  abnormal  molecular  weights  being  ob¬ 
tained.  Quinol  and  j9-dichlorobenzene  do  not  crystallise  together,  but 
when  /3-naphthol  is  dissolved  in  /?-ehloronaphthalene  the  freezing 
point  of  the  latter  is  raised.  T.  H.  P. 


Solubilities  of  some  Carbon  Compounds  and  Densities  of  their 
Solutions.  Clarence  L.  Speyers  ( Amer .  J.  Sci.,  1902,  [iv],  14, 
293 — 302). — The  same  solvents  and  dissolved  substances  were  used  as 
in  the  determination  of  the  heats  of  solution  (Abstr.,  1896,  ii,  410) 
and  molecular  weights  in  concentrated  solution  (Abstr.,  1902,  ii,  388). 
With  the  exception  of  urethane  in  water  and  chloral  hydrate  in 
chloroform,  the  solubility  curves  are  all  regular.  In  these  two  cases, 
there  is  a  sudden  change  of  direction  at  about  12°,  showing  a  rapid 
decrease  in  solubility  as  the  temperature  falls  below  this  point. 

The  variations  of  solubility  in  passing  from  one  solvent  to  another 
are  shown  graphically.  No  regularity  in  change  of  solubility  as  the 
molecular  weight  of  the  alcoholic  solvents  increases  can  be  noticed. 
The  results  are  nob  in  agreement  with  the  equation  deduced  by 
Schroeder  (Abstr.,  1893,  ii,  366).  The  densities  of  the  saturated 
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solutions  have  also  been  determined  and  with  the  aid  of  these  the 
osmotie  pressures  have  been  found.  The  osmotic  pressure  is  not 
constant  for  each  dissolved  substance,  and  from  this  it  is  deduced 
that  the  analogy  between  solution  and  vaporisation  is  far  from 
complete. 

The  molecular  volumes  of  the  dissolved  substances  are  greater  in 
water  than  in  other  solvents,  and  in  these  they  decrease  in  the  order  : 
methyl  alcohol,  ethyl  alcohol,  propyl  alcohol,  toluene,  chloroform.  In 
general,  the  molecular  volumes  of  the  dissolved  substances  decrease 
as  the  temperature  and  concentration  increase.  J.  McC. 

Solubility  of  Salts  of  Optically  Active  Monobasic  Acids. 
CLesar  Pomeranz  ( Monatsh .,  1902,  23,  747 — 749). — A  mathematical 
discussion  of  the  relationship  between  the  solubility  of  the  silver  salts 
of  an  optically  active  monobasic  acid  and  of  the  mixture  of  the  salts 
of  the  d-  and  £-acids.  The  equation  L  =  J2.1  is  established,  where  L  is 
the  solubility  of  the  mixture,  and  l  that  of  either  the  d-  or  £-forms. 
Taking  the  non-dissociated  portions  into  account,  this  becomes 
L  —  l{ 2(1  -  a)  +  \/2.a}.  The  formula  is  applied  to  silver  d- valerate. 

E.  F.  A. 

Method  for  the  Calculation  of  Solubilities.  Alexander 
Findlay  (Zeit.  pkysikal.  Chem .,  1902,  42,  110 — 112;  see  Abstr., 
1902,  ii,  386). — An  extension  of  the  previous  paper.  L.  M.  J. 

Acids  of  Phosphorus.  Reaction  between  Phosphoric  Acid 
and  Mercuric  Chloride.  III.  Clemente  Montemartini  and  IJ. 
Egidi  ( Gazzetta ,  1902,  32,  ii,  182 — -196.  Compare  Abstr.,  1901,  ii, 
551,  and  1902,  ii,  451). — The  authors  have  investigated  the  reaction 
2HgCl2  +  H3P03  +  HaO  =  2HgCl  +  2HC1  +  H3P04,  in  which,  assuming 
the  mass  of  water  acting  as  solvent  to  be  constant,  3  mols.  of  two 
different  compounds  react  together.  The  object  was  to  ascertain  whether 
the  reaction  is  of  the  second  or  third  order,  and  whether  its  course 
is  disturbed  by  the  heterogeneity  brought  about  by  the  precipitation 
of  the  mercurous  chloride.  The  conclusion  is  arrived  at  that,  in  very 
dilute  solution,  the  reaction  is  one  of  the  third  order,  but  that  it  is 
subjected  to  a  very  large  initial  disturbance,  which  caD  to  some 
extent  be  removed  by  the  presence  in  the  liquid  of  a  large  quantity 
of  added  mercurous  chloride.  The  initial  addition  of  hydrochloric 
acid  to  the  reacting  solutions  results  in  a  disturbance  of  the  reaction, 
which  is  at  first  much  retarded. 

If  the  mercuric  chloride  and  phosphorous  acid  are  not  employed  in 
the  proportions  indicated  by  the  above  equation,  but  are  taken  either 
in  molecular  proportions  or  in  the  ratio  4HgCl2  :  H3P03,  the  reaction 
may  be  regarded  equally  well  as  of  the  second  or  third  order. 

T.  H.  P. 

Equilibrium  between  Maltose  and  Dextrose.  CLesar  Pomeranz 
{Monatsh.,  1902,  23,  750 — 753). — The  author  applies  the  mass  law  to 
the  case  of  the  reversible  hydrolysis  of  maltose  by  maltase,  studied 
by  Croft  Hill  (Trans.,  1898,  73,  634),  and  shows  that,  as  required,  the 
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(concentration  dextrose)2/concentration  maltose  is  approximately  a 
constant.  E.  F.  A. 

Catalysis  and  Catalysers.  Max  Bodenstein  (Chem.  Zeit .,  1902, 
26,  1075 — 1079). — The  author  reviews  the  various  suggestions  which 
have  been  brought  forward  to  explain  catalysis.  A  catalyser  is  a 
substance  which  accelerates  a  reaction  by  its  presence,  but  it  cannot 
introduce  a  reaction  which  is  not  already  taking  place,  and  it  cannot 
disturb  an  equilibrium.  Liebig’s  theory  is  discussed  ;  although  it  is 
not  contrary  to  the  laws  of  thermodynamics,  it  offers  no  advantage. 
The  explanation  which  assumes  the  formation  of  intermediary  pro¬ 
ducts  is  also  discussed  ;  this  is  a  plausible  explanation,  but  because 
the  catalyser  is  able  to  enter  into  reaction  with  one  of  the  reacting 
substances  under  special  conditions,  the  conclusion  must  not  at  once 
be  drawn  that  this  offers  a  satisfactory  explanation  of  the  acceleration 
by  the  catalyser.  Reference  is  made  to  Euler’s  theory  that  all  reactions 
are  ionic  and  the  acceleration  is  due  to  the  catalyser  causing  an 
increased  ionisation.  The  several  theories  may  fit  various  cases  of 
catalysis,  and  it  is  highly  improbable  that  one  theory  will  be  sufficient 
to  cover  the  various  groups  of  catalytic  phenomena. 

The  advantage  of  catalysers  for  industrial  processes  is  pointed  out. 

J.  McC. 

Catalysis  of  Salts  of  Peracids.  L.  Pissarjewsky  {Zeit.anorg.  Chem., 
1902,  32,  341 — 346). — The  catalysis  of  the  hydrogen  peroxide  in  solu¬ 
tions  of  sodium  perborate  and  potassium  pervanadates  was  determined 
in  a  conductivity  vessel  with  platinised  platinum  plates.  At  the  same 
time,  the  concentration  of  hydrogen  peroxide  in  the  solutions  was 
determined  by  shaking  out  with  ether.  At  25°,  the  distribution-ratio 
of  hydrogen  peroxide  between  water  and  ether  is  0‘0625.  In  N\  1 42 *5 
solution,  the  salt  R8M5026  is  dissociated  to  such  an  extent  that  1  '7  per 
cent,  of  the  hydrogen  peroxide  is  present  in  the  free  state.  In  N(  15  solu¬ 
tion,  the  salt  KY04  is  dissociated  to  the  extent  of  5T  per  cent.,  and 
the  perborate  NaBOa  to  59'6  per  cent.  Half  of  the  hydrogen  per¬ 
oxide  from  the  salt  KgV5026  is  decomposed  in  the  cell  in  1566  minutes, 
from  the  salt  KV04  in  618  minutes,  and  from  the  perborate  HaB03 
in  33  minutes.  The  speed  of  decomposition  by  the  catalyser  decreases 
as  the  concentration  of  free  hydrogen  peroxide  increases. 

J.  McC. 

Molecular  Lowering  of  the  Crystallisation-velocity  by 
the  Addition  of  Foreign  Compounds.  Edgar  von  Pickardt 
{Zeit.  physikal.  Chem.,  1902,  42,  17 — 49). — It  is  shown  that  the  addi¬ 
tion  of  impurities  lowers  the  velocity  of  crystallisation  of  benzo- 
phenone  and  benzoic  anhydride.  The  lowering  is  not  proportional, 
however,  to  the  concentration,  but  to  the  square  root  of  the  concen¬ 
tration  of  the  added  compound  ;  it  is,  however,  independent  of  the 
nature  of  the  compound,  equal  numbers  of  molecules  producing  equal 
lowering.  It  is  clear  that  the  lowering  of  the  velocity  depends  on  the 
original  purity  of  the  compound  ;  thus  if  a  compound  contains 
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originally  1  per  cent,  of  impurity  (molecular  concentration),  the 
addition  of  1  per  cent,  will  cause  an  apparent  lowering  of  only 
(J 2  -  J\)k,  that  is,  of  about  O'ik.  On  this  account,  it  is  necessary 
either  to  obtain  absolutely  pure  compounds  or  to  extrapolate  from 
numerous  results.  The  latter  is  the  only  practical  method,  and  is 
that  used  by  the  author ;  the  crystallisation-velocity  of  the  purest 
benzophenone  obtainable  was  59 '5  mm.  per  minute,  that  of  the 
absolutely  pure  benzophenone  is  calculated  to  be  6T5  mm.  per 
minute.  The  constant  is  found  to  be  17*1,  so  that  the  material 
employed  contained  00137  molecules  of  impurity  per  100  molecules 
of  benzophenone.  Concordant  results  were  obtained  with  twenty-six 
different  compounds,  but  the  addition  of  azobenzene,  dinitrobenzene, 
and  niti  obenzaldehyde  led  to  results  which  indicated  that  condensa¬ 
tion  takes  place  in  these  compounds  in  the  ratio  2  :  1,  with  nitrotoluene 
the  indicated  condensation  is  3  :  1,  and  for  quinone  4:1.  In  the  case 
of  resorcinol,  dissociation  takes  place,  or  a  reaction  producing  a  doubled 
number  of  molecules.  Experiments  on  the  effect  of  the  addition  of 
mixtures  proved  the  lowering  to  be  colligative  and  given  by  the 
formula  L  =  Jc  Jc,  +  c2  + .  .  .  .  Analogous  results  were  obtained  in  the 
case  of  benzoic  anhydride,  but  the  constant  is  only  7'85.  It  is 
evident  that  the  determination  of  the  lowering  of  crystallisation- 
velocity  affords  a  means  of  obtaining  the  molecular  weight  of  the 
solute.  L.  M.  J. 

The  Nature  of  the  Metallic  Condition.  Hugo  Erdmann  (Zeit. 
anorg.  Chem.,  1902,  32,  404 — 406). — The  different  behaviour  of  metals 
and  non-metals  is  supposed  to  be  due  to  the  metals  being  elements 
the  molecules  of  which  consist  of  single  atoms,  whilst  the  molecules 
of  non-metals  consist  of  several  atoms.  An  analogy  is  drawn  be¬ 
tween  Dulong  and  Petit’s  law  and  Avogadro’s.  The  reactivity  of  the 
metals  is  attributed  to  their  monoatomicity.  J.  McC. 

Negative  Nature  of  Unsaturated  Radicles.  Daniel  Vorlander 
(Ber.,  1902,  35,  4142 — 4146). — Controversial  in  reply  to  Henrich  (this 
vol.,  ii,  16).  T.  M.  L. 

Influence  of  Bridge-linking  on  Asymmetry.  Zdenko  H. 
Skraup  {Ber.,  1902,  35,  3981 — 3984). — As  a  result  of  the  study  of 
models  of  cyclic  compounds  having  a  bridge-linking  and  one  or  more 
asymmetric  carbon  atoms,  it  is  seen  that  when  the  bridge  joins  two 
asymmetric  carbon  atoms,  the  number  of  possible  steroisomerides  is  only 
half  what  is  generally  the  case.  This  holds  whatever  be  the  number 
of  atoms  in  the  ‘bridge’  or  the  position  of  the  two  asymmetric 
carbon  atoms  relatively  to  each  other. 

This  fact  is  very  well  illustrated  in  the  case  of  Bredt’s  formula  for 
camphor;  here  the  ‘bridge’  joins  the  two  asymmetric  carbon  atoms 
and  only  two  stereoisomerides  are  possible.  In  the  case  of  Koenigs’ 
cinchonine  formula,  the  bridge  does  not  join  any  two  of  the  three 
asymmetric  carbon  atoms  present ;  consequently  eight  stereoisomerides 
are  possible  (compare  Aschan,  this  vol.,  ii,  2).  K.  J.  P,  O. 
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Stereochemistry  of  Dicyclic  Systems.  Paul  Jacobsen  (Ber., 
1902,  35,  3984 — 3988.  Compare  this  vol.,  ii,  2).- — The  view  put 
forward  by  Skraup  (preceding  abstract),  that  the  joining  by  means  of 
a  ‘  bridge  ’  of  two  asymmetric  carbon  atoms  in  a  c)  clic  compound 
limits  the  number  of  stereoisomerides,  is  criticised.  For  example, 
methylhexahydrophthalic  acid  exists  in  four  forms,  each  of  which 
yields  an  anhydride  ;  these  anhydrides  are  dicyclic  compounds.  Why 


should  not  therefore  the  dicyclic  ketone, 


exist  in  four  active  forms  1 
be  two. 


ch2-ch2-ch— CH, 
CH2-CII2*CMe-CH 


>CO, 


According  to  Skraup,  there  should  only 

K.  J.  P.  0. 


Fourth  Report  of  the  Committee  [of  the  German  Chemical 
Society]  on  Atomic  Weights.  Hans  Landolt,  Wilhelm  Ostwald, 
and  Karl  Seubert  ( Ber .,  1902,  35,  4028 — 4030.  Compare  Abstr., 
1899,  ii,  86;  1900,  ii,  533  ;  1902,  ii,  129). — A  limited  international 
committee  (F.  W.  Clarke,  T.  E.  Thorpe,  and  K.  Seubert)  has  been 
appointed  to  consider  the  preparation  and  issue  of  tables  of  the 
correct  atomic  weights.  K.  J.  P.  O. 
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Inorganic  Chemistry. 


Atmospheric  Hydrogen.  Anatole  Leduc  ( Compt .  rend.,  1902, 
135,  860 — 861.  Compare  Rayleigh,  Abstr.,  1901,  ii,  141,  and  1902, 
ii,  391 ;  Gautier,  Abstr.,  1900,  ii,  538). — The  amount  of  oxygen  in 
the  air,  determined  directly,  should  agree  with  that  calculated  from 
the  density  of  oxygen  and  atmospheric  “nitrogen”  if  Dalton’s  law 
of  partial  pressure  holds  and  if  the  air  contains  no  such  gas  as 
hydrogen,  which  would  affect  the  value  of  the  density  of  the  “nitrogen” 
prepared  by  means  of  copper.  The  quantities  of  oxygen  found  were 
23'18  to  23-23  per  cent,,  whereas  that  calculated  was  23’22  per  cent. 
But  Gautier  found  0’02  per  cent,  of  hydrogen,  which  would  lead  to 
23 '36  per  cent,  of  oxygen  by  calculation.  If,  on  the  other  hand, 
Rayleigh’s  value  for  hydiogen,  0-006  per  cent.,  be  taken,  the  calcu¬ 
lated  percentage  of  oxygen  is  23’23,  which  agrees  closely  with  that 
found.  K.  J.  P.  O. 

Preparation  of  Pure  Hydrogen.  Maurice  Vi:zES  and  J. 
Labatut  ( Zeit .  anorg.  Chem.,  1902,  32,  464 — 468). — The  authors 
describe  a  form  of  apparatus  suitable  for  the  production  of  pure 
hydrogen  by  the  electrolysis  of  30  per  cent,  sodium  hydroxide  solution 
with  nickel  plate  electrodes ;  about  20  c.c.  of  hydrogen  are  produced 
per  minute  and  can  be  drawn  off  for  use  at  practically  constant 
pressure.  An  E.M.F.  of  110  volts  should  be  used.  J.  McC, 
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Purification  of  Waters  containing  Silica  and  Magnesia. 
Orazio  Rebuffat  ( Gazzetta ,  1902,  32,  ii,  173 — 178). — From  the  re¬ 
sults  of  a  number  of  experiments  on  the  treatment  of  waters  contain¬ 
ing  silica  and  magnesia,  the  author  draws  the  following  conclusions  : 
(1)  in  water  in  which  silica,  magnesia,  and  chlorine  are  present,  only 
a  small  proportion  of  the  magnesia  is  precipitated  when  the  hydrogen 
carbonates  are  decomposed,  either  by  boiling  or  by  treatment  with 
calcium  hydroxide  in  the  cold.  Total  precipitation  of  the  magnesium 
can  only  be  effected  by  means  of  lime.  (2)  The  precipitation  of  the 
silica  only  takes  place  after  the  complete  removal  of  the  magnesia,  and 
such  precipitation  is  only  complete  in  presence  of  a  certain  amount 
of  free  lime  in  the  liquid  and  is  probably  preceded  by  the  total  separa¬ 
tion  of  the  carbon  dioxide.  (3)  The  treatment  of  such  waters  for 
complete  purification  should  be  carried  out  in  two  phases.  In  the 
first,  the  water  is  treated  in  the  cold  with  an  excess  of  lime,  and  in 
the  second  the  resulting  liquid  is  acted  on  either  with  sodium  carbonate 
or,  more  economically,  with  a  quantity  of  carbon  dioxide  just  sufficient 
to  precipitate  the  excess  of  lime  present. 

Attention  is  called  to  a  source  of  error  existing  in  the  estimation  of 
the  solid  matter  present  in  a  water  containing  appreciable  quantities 
of  silica.  The  hydrated  silica  does  not  give  up  the  main  portion  of 
its  water  at  temperatures  lower  than  180°.  If,  however,  the  residue 
from  the  evaporation  of  the  water  is  dried  at  this  temperature,  there 
can  be  no  doubt  that  a  smaller  error  in  the  opposite  direction  is  caused 
by  the  evolution  of  carbon  dioxide  brought  about  by  the  action  of  the 
silica  on  the  carbonates  present.  T.  H.  P. 

Chlorine  Evolution  Apparatus  and  an  Apparatus  for  the 
Electrolysis  of  Hydrochloric  Acid  for  Lecture  Purposes. 
Erwin  Rupp  (Zeit.  anorg.  Chem.,  1902,  32,  359 — 361). — For  the  pre¬ 
paration  of  chlorine,  the  pyrolusite  is  placed  in  a  flask  provided  with 
a  ground-in  stopper  carrying  a  funnel  and  a  delivery  tube.  The  gas 
is  washed  in  a  wash-bottle  fitted  on  the  stand  bearing  the  flask. 

In  order  to  save  the  time  used  to  saturate  the  liquid  with  chlorine 
in  the  electrolysis  of  hydrochloric  acid,  the  author  has  devised  the 
following  apparatus.  The  carbon  electrodes  are  placed  in  an  H-tube, 
the  upper  ends  of  which  are  attached  to  the  tops  of  the  ordinary 
U-tubes  near  the  stopcocks.  The  H-tube  is  filled  with  a  mixture  of 
equal  parts  of  concentrated  hydrochloric  acid  and  water,  and  the 
reservoir  aud  limbs  of  the  U-tube  with  saturated  sodium  chloride 
solution.  An  E.M.F.  of  6 — 8  volts  is  used  for  the  electrolysis. 

J.  McC. 

Oxidation  by  Electrolytically  Separated  Fluorine.  Frederick 
W.  Skirrow  (Zeit.  anorg .  Chem.,  1902,  33,  25 — 30). — If  anoxidisable 
substance  is  present  in  a  solution  in  which  anodic  oxygen  is  evolved, 
the  oxidisiog  action  of  the  oxygen  depends  on  the  potential.  The 
oxidising  action  would  therefore  apparently  proceed  furthest  by 
the  secondary  action  of  fluorine  ions.  Comparative  experiments 
were  made  on  the  oxidation  of  various  substances  by  electro¬ 
lysis  of  solutions  in  hydrofluoric  acid  and  sulphuric  acid.  Chrom- 


70 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ium  salts  and  manganese  salts  are  oxidised  to  a  greater  extent 
in  the  hydrofluoric  acid  solution.  In  the  case  of  the  manganese, 
there  is  a  primary  formation  of  manganese  tetrafluoride,  which  is 
then  oxidised  to  permanganate.  In  hydrofluoric  acid  solution,  when 
a  cobalt  salt  is  electrolysed,  the  peroxide  Co203  is  formed,  but  in 
sulphuric  acid  solution  there  is  no  such  formation.  When  a  cur¬ 
rent  of  carbon  dioxide  is  passed  into  a  cooled  hydrofluoric  acid 
solution  and  electrolysed,  no  trace  of  percarbonic  acid  is  formed. 
This  favours  the  view  of  Constam  and  Hansen  that  percarbonic 
acid  is  formed  on  the  discharge  of  two  HC03'  ions. 

Benzene  and  naphthalene  are  oxidised  by  electrolysis  much  more 
quickly  in  hydrofluoric  acid  solution  than  in  sulphuric  acid  solution. 

J.  McC. 

Impurities  of  Compressed  Oxygen,  and  the  Part  played  by 
them  in  Combustions  in  the  Calorimetric  Bomb.  Marcellin 
Berthelot  ( Compt .  rend.,  1902,  135,  821 — 824). — The  presence  of 
moisture  in  the  oxygen  used  for  experiments  with  the  calorimetric 
bomb  is  not  a  disadvantage,  nor  is  that  of  carbon  dioxide,  at  least,  in 
small  quantities.  Owing  to  the  formation  of  nitric  acid  when  nitrogen 
is  present,  a  correction  has  to  be  used  if  the  oxygen  contains  this  gas 
as  an  impurity.  It  is  essential,  however,  that  hydrogen  and  combust¬ 
ible  vapours  should  be  absent.  As  the  pumps  employed  for  compres¬ 
sing  the  oxygen  are  of  necessity  lubricated  with  grease,  &c.,  the 
oxygen,  before  introduction  into  the  bomb,  must  be  freed  from  com¬ 
bustible  matter  by  passage  through  a  red  hot  copper  tube.  Commercial 
compressed  oxygen,  which  is  now  largely  obtained  by  the  electrolysis  of 
water,  is  found  to  contain  only  a  small  amount  of  hydrogen  ;  by  means 
of  a  special  experiment,  the  correction  necessary  for  this  can  be  deter¬ 
mined  and  then  applied  to  the  different  experiments  made  with  that 
cylinder  of  oxygen.  It  appears  generally  to  amount  to  about  17  cal. 
per  eight  litres  of  oxygen.  The  quantity  of  carbon  dioxide  is  always 
so  small  as  to  be  negligible.  K.  J.  P.  0. 

Analysis  of  Nine  Specimens  of  Air  collected  from  the 
Galleries  of  a  Coal  Mine.  Nestor  Greuant  (Compt.  rend.,  1902, 
135,  726 — 728). — The  samples  were  taken  from  different  galleries  in 
the  mornings  from  October  15th  to  October  23rd,  1902.  The  quanti¬ 
ties  of  carbon  dioxide  varied  from  1 — 1’8,  of  oxygen  from  16T — 18‘0, 
and  of  methane  from  3-5 — 7 -5  per  cent.  J.  McC. 

Preparation  of  Sulphur  Trioxide  by  means  of  the  Con¬ 
tact  Action  of  Iron  Oxide.  Georg  Lunge  and  G.  P.  Pollitt 
(Zeit.  angew.  Chem.,  1902,  15,  1105 — 1113). — An  investigation  on  the 
formation  of  sulphur  trioxide  in  the  presence  of  ferric  oxide  has 
been  made  as  regards  the  influence  of  (1)  dilution  of  the  gases  with 
air  ;  (2)  moisture;  (3)  temperature  ;  (4)  the  presence  of  various  sub¬ 
stances  ;  (5)  the  influence  of  quantity  of  contact  substance  necessary 
for  the  combination  of  the  gases.  The  production  of  sulphur 
trioxide  is  equally  good  whether  the  gas  contains  2  or  12  per 
cent,  of  sulphur  dioxide.  The  mixture  must  be  thoroughly  dried 


INORGANIC  CHEMISTRY. 


71 


with  sulphuric  acid.  The  origin  of  the  ferric  oxide  is  of  great  import¬ 
ance  ;  ferric  oxide  prepared  from  the  hydroxide  is  by  far  the  most 
active.  Admixture  of  copper  oxide  is  favourable  to  the  formation  of 
sulphur  trioxide.  The  presence  of  arsenic,  especially  at  high  tempera¬ 
tures  (above  700°),  increases  the  activity  by  more  than  60  per  cent. ; 
arsenic  is  also  favourable  when  the  iron  oxide  contains  copper.  With 
pure  ferric  oxide  there  is  very  little  combination  below  600°,  and 
further,  the  action  begins  to  fall  off  above  620°,  but  remains  at  a 
fairly  high  value  until  750°.  When  no  marked  fall  occurs  above  620°, 
it  is  probably  due  to  the  presence  of  arsenic.  K.  J.  P.  O. 

Theory  of  the  Lead  Chamber  Process.  Ernst  Haagn  (Zeit. 
angeio.  Chem.,  1902,  15,  1135  — 1138.  Compare  Abstr.,  1902,  ii,  604). 
— Theoretical  considerations  are  brought  forward  which  are  in 
opposition  to  the  views  of  Riedel  (Abstr.,  1902,  ii,  450.  Compare  also 
Lunge,  ibid.,  ii,  605).  K.  J.  P.  O. 

Compounds  of  Sulphur  and  Tellurium.  Alexander  Gutbier 
and  F.  Flury  (Zeit.  anorg.  Chem.,  1902,  32,  272 — 291). — The  authors 
have  investigated  the  action  of  hydrogen  sulphide  on  various  solutions 
containing  tellurium  in  the  hope  of  isolating  any  impurity  which 
may  be  contained  in  the  tellurium.  By  the  action  of  hydrogen  sul¬ 
phide  on  an  aqueous  solution  of  telluric  acid,  a  precipitate  is  obtained 
containing  tellurium  and  sulphur  in  the  proportion  Te  :  S3  ;  at  the 
same  time,  some  of  the  telluric  acid  is  reduced  to  tellurous  acid.  N® 
evidence  could  be  obtained  of  the  formation  of  thioxytelluric  acid. 
With  alkaline  solutions  of  telluric  acid,  hydrogen  sulphide  gives  a 
substance,  the  composition  of  which  is  approximately  represented  by 
NaaTeSj,2H2S. 

When  hydrogen  sulphide  is  passed  through  a  solution  of  tellurous 
acid,  a  brownish-black  precipitate  is  obtained  containing  tellurium  and 
sulphur  in  the  proportion  Te  :  S2.  Becker  has  shown  that  all  but 
3 '6 9  percent,  of  the  sulphur  can  be  extracted  from  this;  using  a 
more  perfect  extraction  method,  the  authors  have  been  able  to  reduce 
the  percentage  of  sulphur  to  1T8.  When  the  substance  is  heated,  the 
sulphur  volatilises,  and  the  authors  conclude  that  it  is  not  a  definite 
chemical  compound.  On  first  passing  the  hydrogen  sulphide  through 
the  tellurous  acid  solution,  a  red  substance  is  obtained  which  might  be 
the  normal  unstable  disulphide,  TeS2,  but  the  suggestion  is  made 
that  it  is  more  probably  thiotellurous  acid,  H2TeS3  or  H2TeS3,2H2S. 

An  addendum  contains  a  reply  to  Brauner  (Zeit.  anorg.  Chem., 
1902,32,378).  J.  McC. 

Colloidal  Sulphides.  Alexander  Gutbier  (Zeit.  anorg.  Chem., 
1902,  32,  292 — 294). — When  a  small  amount  of  hydrogen  sulphide  is 
passed  through  a  solution  of  tellurous  acid,  a  pseudo-solution  of  tel¬ 
lurium  disulphide  is  formed.  It  is  a  transparent  liquid  which  has 
a  blue  fluorescence.  After  dialysis,  the  pure  solution  keeps  well.  By 
freezing,  a  solid  hydrosol  is  obtained.  In  the  same  way,  from  a  dilute 
solution  of  telluric  acid,  a  pseudo-solution  of  tellurium  trisulphide  is 
formed  ;  by  transmitted  light,  it  shows  a  steel-blue  to  violet  colour. 
A  pseudo-solution  of  selenium  disulphide  is  obtained  by  passing 
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hydrogen  sulphide  through  an  aqueous  solution  of  selenium  dioxide ; 
the  solution  has  a  yellowish-green  fluorescence  and  is  only  slowly  pre¬ 
cipitated  by  electrolytes.  J.  McC. 

Boiling  Point,  Freezing  Point,  and  Vapour  Tension  of  Pure 
Nitrogen  at  Low  Pressures.  Karl  T.  Fischer  and  Heinrich  Alt 
(Sitzungsber.  K.Akad.  Miinchen,  1902,  113 — 151). — For  details  of  the 
preparation  and  manipulation  of  the  material,  reference  must  be  made 
to  the  original. 

The  following  constants  for  liquid  nitrogen,  containing  not  more 
than  0  3  per  cent,  of  impurity,  have  been  found:  b.  p.  76,87°  abs. 
under  715  mm.  pressure;  77’37°  abs.  under  760  mm.  pressure;  freez¬ 
ing  point  62’52°  abs.,  the  melting  pressure  being  86  +  4  mm.  These 
values  are  based  on  the  use  of  a  constant  volume  hydrogen  thermo¬ 
meter,  and  the  absolute  zero  has  been  taken  as  -  273‘04°.  The  vapour 
tension  of  liquid  nitrogen  has  been  determined  between  its  boiling  and 
freezing  points,  and  it  is  found  that  Ramsay  and  Young’s  rule  as  to 
the  ratio  of  the  boiling  points  of  two  substances  is  applicable  to  the 
case  of  water  and  liquid  nitrogen.  The  ratio  of  the  reduced  pressures 
for  oxygen  and  nitrogen  at  corresponding  temperatures  is  nearly  con¬ 
stant,  but  the  ratio  is  not  constant  when  water  and  liquid  nitrogen 
are  compared. 

The  value  of  dpfdT  being  known  from  the  authors’  work,  the  heat  of 
vaporisation  may  be  calculated  with  the  help  of  Dewar’s  value  for  the 
specific  volume  of  saturated  nitrogen  vapour  (Dewar,  Abstr.,  1902, 
ii,  304),  and  is  found  to  be  48’9  cal.  at  the  boiling  point  under  760  mm. 
pressure. 

Hence,  by  van’t  Hoff’s  formula,  the  molecular  elevation  of  the 
boiling  point  of  liquid  nitrogen  may  be  calculated  ;  from  this  mole¬ 
cular  elevation,  the  effect  of  oxygen  in  raising  the  boiling  point  of 
nitrogen  can  be  predicted  in  very  close  agreement  with  experiment. 

J.  C.  P. 

Freezing  and  Melting  Pressure  of  Nitrogen.  Karl  T.  Fischer 
and  Heinrich  Alt  ( Sitzungsber .  K.  Akad.  Miinchen,  1902,  209 — 215. 
Compare  the  previous  abstract). — In  the  earlier  investigation,  there 
was  considerable  variation  in  the  values  obtained  for  the  melting 
pressure  of  nitrogen,  and  this  is  now  attributed  to  the  presence  of  a 
little  oxygen  ;  it  is  estimated  that  1  per  cent,  of  oxygen  lowers  the 
freezing  pressure  by  8 — 10  mm.  Fuller  investigation  gives  90'0±0‘3 
mm.  as  the  mean  value  of  the  melting  and  freezing  pressures  of  pure 
nitrogen.  J.  C.  P. 

Aqueous  Ammonia  Solution.  C.  Frenzel  (Zeit.  anorg.  Chern., 
1902,  32,  319 — 340). — The  author  recapitulates  the  various  reasons 
for  believing  that  in  an  aqueous  solution  of  ammonia  very  little  of  the 
ammonia  combines  with  water  to  form  a  hydroxide  which  is  practically 
completely  ionised.  The  distribution-ratio,  the  thermochemistry,  and 
the  non-hydrolysis  of  the  salts  are  in  favour  of  this  view.  The  author 
has  shown  (Abstr.,  1900,  ii,  474)  that  in  liquid  ammonia  the  ions  NH2' 
are  present,  and  it  is  probable  that  such  exist  also  in  the  aqueous 
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solution ;  this  is  deduced  from  the  action  of  ammonia  solution  on 
ethylene  oxide  and  from  the  formation  of  amino-mercury  compounds. 
Attempts  were  made  to  ascertain  the  discharge  potential  of  these 
ions  by  determining  the  decomposition  curve.  This,  however,  probably 
occurs  at  a  part  of  the  curve  which  cannot  be  found  experimentally. 

From  a  consideration  of  the  double  nature  (acidic  and  basic)  and 
from  the  comparison  with  organic  nitrogen  compounds  (particularly 
diazo-compounds),  the  author  is  led  to  assume  that  in  aqueous  solution 
most  of  the  ammonia  is  uncombined  with  water. 

On  electrolysing  a  solution  of  ammonia,  nitrogen  is  evolved  at  the 
anode.  This  is  due  to  a  secondary  process,  oxidation  by  the  anodic 
oxygen.  When  ammonium  salt  solutions  are  electrolysed,  nitrogen  is 
only  formed  if  a  high  voltage  be  used,  but  even  a  low  voltage  gives 
nitrogen  if  free  ammonia  be  present  in  the  solution  ;  consequently  it 
is  not  JSTH4  ions  which  are  easily  oxidised.  These  facts  support  the 
view  that  the  greater  part  of  the  ammonia  does  not  combine  with  the 
water  and  it  is  the  NH3  molecules  which  are  oxidised.  J.  McC. 

Orthonitric  Acid  and  the  Compounds  obtained  from  it  by 
Elimination  of  Water.  Hugo  Erdmann  [Zeit.  anorg.  Chem .,  1902, 
32,  431 — 436).  —  Orthonitric  acid,  N(OH)5,  crystallises  in  long  needles 
which  melt  at  -35°;  it  is  quite  stable  below  —15°  and  boils  with 
dissociation  at  40 — 40'5°  under  13  mm.  pressure.  Octobasic  nitric  acid, 
0[N(0H)4]g,  crystallises  in  prisms  and  melts  at  -39°.  Tribasic  nitric 
acid,  OIN(OH)3,  forms  rhombic  crystals  which  melt  at  -  34°.  Tetrabasic 
nitric  acid,  0[N0(0H)2]2,  forms  small  crystals  which  melt  at  —65 ’2°; 
it  boils  at  48°  under  a  pressure  of  15  mm.  Ordinary  nitric  acid  does 
not  crystallise  readily;  it  melts  at  -42°  and  boils  at  2T5°  under  a 
pressure  of  24  mm.  J.  McC. 

Yellow  Arsenic.  Hugo  Erdmann  and  Max  von  Unruh  [Zeit. 
anorg.  Chem.,  1902,  32,  437 — 452). — Arsenic  was  distilled  in  an 
aluminium  tube  in  a  current  of  carbon  dioxide.  This  tube  passed 
directly  into  a  side-tube  of  a  U-tube  with  a  bulb  on  the  opposite  limb. 
A  rapid  current  of  cooled  carbon  dioxide  played  on  to  the  distilled 
substance  just  as  it  emerged  from  the  hot  tube.  By  this  sudden 
cooling,  the  arsenic  is  deposited  in  the  yellow  modification,  which 
was  at  once  dissolved  in  carbon  disulphide  in  the  U-tube,  sur¬ 
rounded  by  ice-water.  The  yellow  modification  of  the  arsenic  can  be 
obtained  from  the  solution  either  by  evaporation  of  the  carbon 
disulphide  or  by  cooling  to  -  70°,  when  most  of  it  separates  from 
solution.  The  solid,  yellow  arsenic  is  extremely  sensitive  to  all  forms 
of  light.  It  can  be  preserved  for  some  time  by  keeping  it  at  a  tem¬ 
perature  below  -  60°  and  away  from  the  light.  Even  at  very  low 
temperature,  it  is  quickly  turned  black  by  the  action  of  light.  The 
following  amounts  of  yellow  arsenic  are  soluble  in  100  c.c.  of  carbon 
disulphide  at  the  temperatures  given  :  at  46°,  1 1  grarps  ;  at  1 8 — 20°, 
7'5 — 8‘0  grams;  at  12°,  5’5 — 6-0  grams;  at  0°,  3’8 — 4-0  grams;  at 
—  15°,  2-0 — 2'5  grams  ;  and  at  —60°,  0-8 — TO  gram.  It  is  less  solu¬ 
ble  in  benzene  and  still  less  in  ethyl  acetate. 

There  is  no  tendency  for  the  dissolved  yellow  arsenic  to  change 
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into  the  metallic  modification,  but  the  solution  slowly  deposits  a 
reddish-brown  modification  on  standing.  This  reddish-brown  variety 
is  not  changed  into  the  metallic  form  by  the  action  of  light. 

The  molecular  weight  of  the  yellow  arsenic,  determined  from  the 
rise  of  boiling  point  of  carbon  disulphide,  corresponds  with  the 
formula  As4.  J.  McC 


The  Constitution  of  Arsenious  Oxide.  Hugo  Erdmann  (Zeit. 
anorg.  Ghent,,  1902,  32,  453 — 455). — When  arsenious  oxide  is  reduced 
with  zinc  dust  in  presence  of  carbon  disulphide,  a  certain  amount  of 
the  yellow  modification  of  arsenic  is  formed.  This  leads  the  author 
to  assume  that  these  have  similar  constitutions,  and  those  proposed 
are  : 


/0\ 

OiAs — AsIO  AsIAs 

!  i  and 

OIAs — AsX)  AsIAs 

J.  McC. 


Action  of  Hydrogen  Sulphide  on  Arsenious  Oxide  in 
Aqueous  Solution.  Friedrich  W.  Kuster  and  Georg  Dahmer 
( Zeit .  anorg.  Chem.,  1902,  33,  105 — 107). — The  quantity  of  hydrogen 
sulphide  absorbed  by  a  0-5638iF  solution  of  arsenious  oxide  was 
determined  and  corresponds  within  the  experimental  error  with  the 
quantity  requisite  for  the  formation  of  arsenious  sulphide  and  that 
dissolved  by  the  water  present. 

In  another  c*se,  a  solution  of  arsenious  oxide  was  saturated  with 
hydrogen  sulphide,  and  a  current  of  oxygen  was  passed  through  it 
until  no  more  hydrogen  sulphide  was  removed  ;  on  acidifying  with 
hydrochloric  acid,  the  arsenic  was  completely  precipitated  as  trisul¬ 
phide.  These  experiments  prove  that,  although  no  precipitation 
takes  place,  the  arsenic  is  quantitatively  transformed  into  trisulphide, 
which  remains  dissolved  in  the  colloidal  state.  J.  McC. 


Some  Constants  of  Carbon  Disulphide.  Max  von  Unruh 
(Zeit.  anorg.  Chem.,  1902,  32,  407 — 412). — The  carbon  disulphide  was 
purified  by  shaking  with  mercury  and  porous  calcium  chloride  and 
distilling  in  the  dark.  The  boiling  point  varies  regularly  with  the 
pressure  between  740  and  760  mm.  For  an  increase  of  pressure  of 
1  mm.  of  mercury,  the  boiling  point  rises  by  0 ‘04 144°.  The  sp.  gr. 
of  carbon  disulphide  near  the  boiling  point  varies  very  appreciably 
with  the  temperature  and  pressure.  The  following  results  have  been 
found  (the  sp.  gr.  is  referred  to  water  at  4°)  : 


Pressure  in  mm. 
of  mercury. 

756-6 

758-0 

760-0 


Temperature. 

46-10° 

46-16 

46-25 


Sp.  gr. 

1-22161 

1-22115 

1-22093 

J.  McC, 


INORGANIC  CHEMISTRY. 


75 


Electrolysis  of  Fused  Sodium  and  Potassium  Hydroxides. 
Max  le  Blanc  and  Johannes  Brode  ( Zeit .  Elektrochem.,  1902,  8, 
817 — 822). — Two  decomposition  points  are  observed  when  fused 
potassium  hydroxide  is  electrolysed.  The  first,  at  1'2  volts,  corre¬ 
sponds  with  the  decomposition  of  the  dissolved  water,  the  second,  at 
2T  volts,  corresponds  with  the  liberation  of  potassium.  These  points 
are  almost  the  same  as  those  observed  with  sodium  hydroxide  (this 
vol.,  ii,  18).  The  main  differences  are  that  potassium  hydroxide 
retains  move  water  than  sodium  hydroxide  and  also  absorbs  oxygen 
much  more  readily,  consequently  oxygen  is  not  evolved  at  the  anode 
with  small  current  densities.  The  nickel  electrodes  used  are  hardly 
acted  on,  although  the  cathode  loses  a  little  weight  when  very  high 
current  densities  are  used.  Fresh  potassium  hydroxide,  containing 
water,  fused  at  260°,  and  electrolysed,  gives  somewhat  less  than  the 
theoretical  quantity  of  hydrogen  and  considerably  less  than  the  theo¬ 
retical  quantity  of  oxygen ;  in  fact,  with  small  current  densities,  none 
at  all.  A  comparison  of  sodium  and  potassium  hydroxides,  fused  and 
electrolysed  under  identical  conditions,  shows  that  the  latter  permits 
considerable  currents  to  pass  at  very  low  E.M.Fds. 

These  facts  show  that  potassium  hydroxide  absorbs  oxygen  (form¬ 
ing  peroxide)  much  more  readily  than  sodium  hydroxide,  and  is  there¬ 
fore,  in  presence  of  air,  a  stronger  oxidising  agent.  That  this  con¬ 
clusion  is  not  in  accordance  with  the  observed  behaviour  of  the 
substances  with  organic  compounds  may  be  due  to  the  larger  quantity 
of  water  contained  in  the  potassium  compound.  Owing  to  the  greater 
oxidising  power,  the  authors  failed  to  obtain  metallic  potassium  by 
electrolysis  of  the  fused  hydroxide.  T.  E. 

Synthesis  of  Anhydrous  Hyposulphites  of  the  Alkalis  and 
Alkaline  Earths.  Henry  Moissan  ( Compt .  rend.,  1902,  135, 
647 — 654). — Schiitzenberger  (Compt.  rend.,  1869,  69,  196)  assigned  to 
the  crystalline  sodium  hyposulphite  prepared  by  him  the  formula 
NaHS02,H20.  Bernthsen  (Abstr.,  1881,  508)  came  to  the  conclusion, 
on  the  other  hand,  that  the  correct  formula  was  NaS02,  or  rather 
Na2S204,  a  result  confirmed  by  Nabl’s  analysis  of  the  zinc  salt  (Abstr., 
1900,  ii,  13).  In  order  to  throw  further  light  on  the  composition 
of  these  salts,  their  formation  by  the  action  of  sulphur  dioxide  on  the 
hydrides  of  metals  has  been  investigated.  At  —74°,  liquid  sulphur 
dioxide  does  not  act  on  potassium  hydride,  but  at  —  40°  a  violent 
reaction  occurs.  When  sulphur  dioxide,  under  reduced  pressure  or 
diluted  with  its  own  volume  of  hydrogen,  is  very  slowly  led  over 
potassium  hydride  at  the  ordinary  temperature,  the  latter  is  converted 
in  the  course  of  50 — 60  hours  into  a  colourless  salt,  which  can  be 
crystallised  from  water,  free  from  oxygen,  in  slender,  transparent 
needles.  Analyses  indicated  the  formula  K2S204  rather  than  the 
formula  KHS02;  further,  an  experiment  carried  out  in  such  a  manner 
that  the  hydrogen  evolved  when  sulphur  dioxide  was  led  over  a  known 
weight  of  potassium  hydride  could  be  measured,  showed  that  the 
reaction  is  represented  by  the  equation  2S02  +  2KH  =  K2S204  +  H2. 
This  salt  reduces  ammoniacal  copper  sulphate  to  copper  and  copper 
hydride;  it  decolorises  indigo  and  permanganate,  reduces  mercuric 
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chloride  to  mercurous  chloride  and  metallic  mercury,  liberates  the  metals 
immediately  from  silver  nitrate  and  gold  and  platinic  chlorides, 
and  absorbs  oxygen  rapidly  from  the  air ;  with  hydrochloric  acid, 
the  liquid  becomes  yellow  and  deposits  sulphur.  Sodium  hypo¬ 
sulphite  is  prepared  in  a  similar  manner  from  sodium  hydride  and 
sulphur  dioxide  ;  it  crystallises  from  water  in  prisms  of  the  formula 
Na2S204,2H20.  Lithium  hyposulphite  is  only  formed  very  slowly  by 
this  reaction  at  the  ordinary  temperature ;  at  50°,  lithium  sulphide  is 
formed  at  the  same  time.  Calcium  hydride  reacts  very  slowly  with 
sulphur  dioxide  under  the  ordinary  pressure,  and  is  only  completely  con¬ 
verted  into  the  hyposulphite  under  a  higher  pressure  of  900  mm. 
Strontium  hyposulphite  is  obtained  by  heating  the  hydride  at  70°  in 
a  current  of  sulphur  dioxide  under  pressure.  K.  J.  P.  0. 

Colloidal  Silver.  II.  Franz  Kuspert  ( Ber .,  1902,  35,  4066 — 4070. 
Compare  Abstr.,  1902,  ii,  656). — The  results  of  a  series  of  experiments 
are  given  which  illustrate  the  influence  of  light  and  temperature  on 
the  colour  of  colloidal  silver  solutions,  obtained  by  treating  solutions 
of  silver  nitrate  with  formaldehyde  in  the  presence  of  sodium  silicate 
( loc .  cit.).  K.  J.  P.  O. 

Colloidal  Silver  and  Gold.  Franz  Kuspert  (5e?\,  1902,  35, 
4070 — 4071.  Compare  preceding  abstract). — A  concentrated  solution 
of  colloidal  silver  can  be  obtained  by  dissolving  in  water  the  jelly 
prepared  by  adding  formaldehyde  to  a  solution  of  silver  nitrate  and 
then  concentrating  the  solution  on  the  water- bath.  Under  certain 
conditions,  a  colloidal  silver  solution  can  be  obtained  of  a  carmine-red 
colour. 

By  reduction  of  a  solution  of  gold  chloride  with  formaldehyde  at 
100°,  a  deep  red  solution  of  colloidal  gold  was  formed.  K.  J.  P.  O. 

Preparation  of  Metallic  Calcium.  Kurt  Arndt  (Zeit. 
Elektrochem.,  1902,  8,  861.  Compare  Borchers  and  Stockem,  this  vol.,  ii, 
19). — An  iron  crucible  is  lined  with  fire-clay  and  dried,  a  layer  of 
fluorspar  is  placed  on  the  bottom  and  covered  with  calcium  chloride, 
the  cathode  is  an  iron  wire,  the  anode  a  carbon  rod.  The  calcium 
chloride  is  fused  by  forming  an  arc  between  the  anode  and  a  subsidiary 
carbon  rod  held  in  the  hand,  after  which  the  electrolysis  is  carried  on 
with  20 — 25  amperes ;  on  cooling,  beads  of  calcium  containing  99 
per  cent,  of  the  metal  are  found.  T.  E. 

The  Equation  Representing  the  Reducing  Action  of  Calcium 
Carbide.  Fr.  von  Kugelgen  (Zeit.  Elektrochem .,  1902,  8,  781 — 783). 
— The  author  maintains  the  accuracy  of  his  formula  (Abstr.,  1901,  ii, 
448)  against  the  objections  of  Neumann  (this  vol.,  ii,  20).  T.  E. 

Calcium  Thioaluminates  and  the  Decomposition  of  Mari¬ 
time  Structures  made  of  Portland  Cement.  II.  Orazio 
Rebuffat  ( Gazzetta ,  1902,  32,  ii,  158 — 168.  Compare  Abstr.,  1901, 
ii,  385). — The  author  first  criticises  the  views  on  the  decomposition  of 
Portland  and  other  cements  put  forward  by  Maynard  in  1901  before  the 
Buda-Pest  Congress  of  the  International  Association  for  the  Testing 
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of  Materials  of  Construction.  The  various  formulae  proposed  for 
calcium  thioaluminate  are  also  considered.  T.  H.  P. 

Barium-Ammonium  and  Baramide.  Mentrel  ( Compt .  rend., 
1902,  135,  740 — 742). — When  ammonia  is  passed  over  cold  barium,  a 
red  solid  is  formed  which  at  -  23°passes  into  a  blue  liquid,  whilst  at  -  50° 
a  blue  oil  is  obtained  which  is  sparingly  soluble  in  liquid  ammonia. 
Below  -  15°,  the  compound,  which  can  be  represented  by  the  formula 
Ba(KH3)6,  is  stable,  but  above  this  temperature  it  is  converted  into 
an  amide.  Barium-ammonium  spontaneously  inflames  in  the  air  and 
is  violently  decomposed  by  water.  It  absorbs  oxygen,  giving  a 
mixture  of  barium  dioxide  and  barium  monoxide ;  with  nitric  oxide, 
it  gives  barium  hyponitrite,  and  with  carbon  monoxide  it  gives 
barium  carbonyl,  Ba(CO)2. 

When  ammonia  is  passed  over  barium  heated  at  280°,  baramide, 
Ba(NH2)2,  is  formed.  When  heated  to  a  higher  temperature,  this 
decomposes  into  the  nitride,  Ba3N2,  which,  when  allowed  to  cool  in  an 
atmosphere  of  ammonia,  again  forms  the  amide,  [3Ba(NH2)2^:Ba3N2  + 
4NHJ.  A  similar  balanced  action  takes  place  with  lithamide. 

J.  McC. 

Behaviour  of  Magnesium  Chloride  in  a  Steam  Boiler. 
Walther  Feld  ( Chem .  Zeit.,  1902,  26,  1099 — 1101.  Compare  Ost, 
Abstr.,  1902,  ii,  657). — Experiments  carried  out  in  an  iron  boiler  with 
water  and  with  solutions  ofjnagnesium  chloride,  magnesium  sulphate, 
and  potassium,  sodium,  and  calcium  chlorides  and  sulphates  show  that 
in  all  cases  hydrogen  is  evolved  when  the  solution  is  boiled.  With 
water  and  the  potassium,  sodium,  and  calcium  salts,  ferric  oxide  was 
deposited,  but,  in  the  presence  of  dissolved  magnesium  salt,  iron  passed 
into  solution  in  the  form  of  a  ferrous  compound.  This  leads  to  the  con¬ 
clusion  that  the  water  is  primarily  decomposed  by  the  iron  and  the 
ferrous  oxide  is  secondarily  dissolved  by  the  solution  of  magnesium  salt 
with  deposition  of  magnesium  hydroxide.  Ost’s  statement  that  “  it  is 
only  necessary  to  have  present  a  quantity  of  calcium  carbonate 
sufficient  to  decompose  a  fourth  of  the  magnesium  salts  in  order  to 
prevent  entirely  the  dissolution  of  the  iron  ”  is  contested,  and  water 
containing  magnesium  chloride  must  still  be  regarded  as  exercising  a 
deteriorating  influence  on  the  walls  of  a  steam  boiler.  J.  McC. 

Alloys  of  Lead,  Tin,  and  Bismuth.  E.  S.  Shepherd  {J.  Physical 
Chem.,  1902,  6,  519 — 553). — The  first  part  of  the  paper  contains  an  ex¬ 
haustive  summary  of  the  work  of  pievious  observers  on  the  binary  and 
the  ternary  alloys.  The  author’s  own  experiments  indicate  that  (1)  tin 
crystallises  pure  from  its  alloy  with  lead  or  bismuth ;  (2)  that  bismuth 
crystallises  with  as  much  as  4  per  cent,  of  lead  as  a  solid  solution  ;  (3) 
that  lead  crystallises  with  about  5  per  cent,  of  bismuth  as  a  solid  solu¬ 
tion  ;  (4)  that  there  are  no  compounds  between  lead,  bismuth,  and  tin. 
Microscopic  examination  and  etching,  by  electrolysis  in  ammonium  sul¬ 
phide  solution,  confirmed  the  results  obtained  analytically  regarding  the 
existence  of  the  solid  solutions.  In  the  ternary  alloy,  anomalous 
expansion  and  recalescence  occur ;  contraction  begins,  in  the  case  of 


78 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Rose’s  alloy,  at  about  43°  and  reaches  its  maximum  at  various  tem¬ 
peratures;  recalescence  may  occur  at  temperatures  between  52°  and 
59°.  The  source  of  the  contraction  is  the  formation  of  the  solid  solution 
of  lead  and  bismuth  and  occurs  also  in  the  binary  alloys.  The  cause  of 
this  recalescence  is  more  doubtful  and  is  fully  discussed  ;  it  is  probably 
due  to  the  tin,  and  connected  with  the  formation  of  a  denser  allotropic 
form.  L.  M.  J. 

Alloys  of  Copper  and  Magnesium.  Octave  Boudouard  ( Compt . 
rend.,  1902,  135,  794 — 796.  Compare  Abstr.,  1901,  ii,  512;  1902,  ii, 
501). — The  melting  points  of  a  series  of  alloys  of  copper  and  mag¬ 
nesium,  containing  from  10  to  90  per  cent,  of  copper,  have  been 
determined.  Three  maxima  (550°,  585°,  and  915°)  and  four  minima 
(475°,  540°,  575°,  and  890°)  were  observed ;  the  three  maxima 
correspond  with  the  three  compounds  CuMg2,  CuMg,  and  Cu2Mg 
respectively.  When  there  is  less  than  80  per  cent,  of  copper  present, 
the  alloy  is  white.  The  alloy  containing  10  per  cent,  of  copper  is 
malleable  ;  as  the  proportion  of  copper  increases,  the  alloy  becomes 
brittle,  and  that  containing  70  per  cent,  is  so  fragile  that  it  can  be 
broken  between  the  fingers.  There  is  a  close  analogy  between  these 
alloys  and  those  composed  of  copper  and  aluminium.  J.  McC. 

Oxidation  of  Ammoniacal  Cuprous  Oxide.  Julius  Meyer  (. Ber ., 
1902,  35,  3952 — 3957). — The  oxidation  of  ammoniacal  cuprous  oxide 
in  water  containing  dissolved  oxygen  is  perfectly  normal  and 
proceeds  according  to  the  equation  2Cu20  +  02  =  4CuO.  The  ab¬ 
normal  results  obtained  by  Schiitzenberger  and  Riesler  {Ber.,  1873,  6, 
678)  were  due  to  the  presence  of  sodium  sulphite,  the  reaction  pro¬ 
ceeding  according  to  the  equation  Cu20  +  S02  +  02  =  2CuO  +  S03. 

Schiitzenberger’s  theory  that  half  of  the  oxygen  is  employed  in 
the  production  of  hydrogen  peroxide  is  untenable,  since  hydrogen 
peroxide  cannot  exist  in  the  presence  of  cuprous  compounds. 

J.  J.  S. 

Formation  and  Solubility  Relations  of  Copper  Sodium  Sul¬ 
phate.  Ivan  Koppel  ( Zeit .  physikal.  Chem.,  1902,  42,  1 — 16). — It  was 
shown  by  Massol  and  Mald^s  (Abstr.,  1901,  ii,  594)  that  at  temperatures 
somewhat  above  15°  the  composition  of  solutions  of  copper  and  sodium 
sulphates  varies  with  the  relative  quantities  of  the  two  salts,  even 
when  both  are  present  in  excess.  This  remarkable  result  led  the 
author  to  seek  for  a  double  salt  of  copper  and  sodium  sulphate. 
Such  a  salt  would  be  more  stable  at  high  than  at  low  tempera¬ 
tures  if  it  contained,  as  would  probably  be  the  case,  a  smaller 
quantity  of  water  than  its  components.  Thermometric  experiments 
indicated  a  formation  of  a  double  salt  at  about  17°,  and  the  com¬ 
position  of  the  salt  was  found  to  be  that  represented  by 
Na2S04,CuS04,2H20. 

It  crystallises  in  deep  turquoise-blue  microscopic  crystals.  It  evolves 
water  at  160°,  melts  below  a  red  heat  without  decomposition,  but  at 
a  higher  temperature  evolves  sulphur  trioxide.  Dilatometric  observa- 
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tions  indicate  a  transition  temperature  of  16 *7°.  The  solubility  of 
the  salt  in  water  and  in  solutions  containing  also  sodium  or  copper 
sulphate  was  fully  investigated  and  the  solubility  curves  are  given. 
It  is  noted  that  the  salt  appears  to  be  identical  with  the  natural 
copper  sodium  sulphate,  crohnite  (Abstr.,  1901,  ii,  594).  L.  M.  J. 

Mercury  Oxybromide.  Th.  Fischer  and  H.  von  Wartenburg 
(Chem.  Zeit.,  1902,  26,  966 — 967,  983 — 984). — On  heating  mercuric 
oxide  and  mercuric  bromide  under  pressure  at  200 — 300°,  or  with 
water  at  160°,  two  oxy bromides  were  obtained,  4HgO,HgBr2,  sp.  gr. 
S‘73,  and  7HgO,2HgBr.,.  They  are  readily  decomposed  by  acids  and 
alkalis,  and  by  potassium  bromide  are  converted  into  mercury  bromide, 
and  by  aqueous  ammonia  into  oxydimercurammonium  bromide.  A 
second  modification  of  the  oxybromide,  7HgO,2HgBr2,is  obtained  by  the 
action  of  potassium  hydrogen  carbonate  on  mercuric  bromide ;  it  has 
a  sp.  gr.  8‘25,  whereas  that  obtained  directly  from  mercuric  oxide 
and  bromide  has  a  sp.  gr.  9-13.  By  the  action  of  alkali  hydroxide 
on  mercuric  bromide,  an  oxybromide,  3HgO,HgBr2,  is  formed  which 
is  not  changed  by  treatment  with  an  alkali  hydroxide.  In  the  pre¬ 
paration  of  bypobromous  acid  from  bromine  and  mercuric  oxide,  there  is 
formed  an  oxybromate,  Hg(Br03)2,Hg0,  and  not  the  compound 
HgO,HgBr2,  as  is  generally  stated.  An  oxijbromide,  4HgO,HgBr2,  is 
formed  when  a  solution  of  mercuric  bromide  is  left  in  contact  with 
marble  or  magnesite.  It  appears  that  Andrd  (Ann.  Chim.  Phys., 
1884,  [vi],  3,  123)  did  not  wash  the  four  oxybromides  he  obtained 
free  from  mercuric  bromide.  K.  J.  P.  O. 

Aluminium  Chlorosulphate.  Albert  Recoura  (Conipt.  rend., 
1902,  135,  736 — 738). — Aluminium  sulphate  solution,  when  treated 
with  concentrated  hydrochloric  acid,  gives  a  crystalline  chlorosulphate, 
A1S04C1,6H20,  analogous  to  the  chromium  salt  previously  described 
(Abstr.,  1902,  ii,  563).  This  aluminium  salt  at  once  decomposes  in 
water  into  a  mixture  of  sulphate  and  chloride ;  in  the  solid  condition, 
it  is  not  a  mixture  of  these,  since  its  composition  is  constant ;  it  is 
not  produced  by  crystallising  a  mixture  of  the  chloride  and  sulphate, 
and  alcohol  does  not  extract  the  chloride  from  it. 

Ferric  sulphate,  treated  in  the  same  way,  does  not  give  a  chloro¬ 
sulphate.  J.  McC. 

General  Process  for  the  Formation  of  Metallic  Nitrides. 
Antoine  Guntz  (Compt.  rend,,  1902,  135,  738 — 740). — By  heating  a 
mixture  of  1  gram  of  lithium  nitride  and  10  grams  of  ferrous  pot¬ 
assium  chloride,  a  violent  reaction  takes  place.  On  washing  the 
product  in  an  atmosphere  of  carbon  dioxide,  pure  ferrous  nitride, 
Fe3N2,  is  obtained  as  a  black,  easily  oxidisable  powder  which  is 
soluble  in  dilute  hydrochloric  acid.  Its  composition  is  not  the  same 
as  that  given  by  Fowler  (Trans.,  1902,  79,  285). 

Lithium  nitride,  when  heated  with  ferric  potassium  chloride  or 
chromic  chloride,  gives  the  corresponding  ferric  nitride,  FeN,  or 
ohromic  nitride,  CrN.  The  ferric  nitride  is  a  black  substance 
which,  when  heated  in  the  air,  gives  a  residue  of  ferric  oxide.  The 
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chromic  nitride  may  also  be  obtained  by  replacing  the  lithium 
nitride  by  magnesium  nitride.  J.  McC. 

Formation  of  Metal  Oxides.  I.  The  Behaviour  of  Cobalt 
and  Nickel  Solutions  at  the  Anode.  Alfred  Coehn  and  Moritz 
Glaser  ( Zeit .  cmorg.  Chern.,  1902,  33,  9 — 24). — It  has  been  found 
that  “  electrostenolysis  ”  (Abstr.,  1898,  ii,  365)  can  be  carried  out  with 
cobalt  but  not  with  nickel.  The  anodic  decomposition  curves  for 
cobalt  and  nickel  sulphates  (Absolutions)  have  been  determined  (a)  in 
slightly  alkaline  solution,  ( b )  in  a  simple  aqueous  solution,  slightly 
acid  on  account  of  hydrolysis,  and  (c)  in  sulphuric  acid  solution.  In 
slightly  alkaline  solution,  cobalt  sulphate  shows  an  anodic  formation  of 
oxide  at  1’21  volts  and  nickel  sulphate  at  1’30  volts.  In  the  slightly  acid 
solution,  no  oxide  of  nickel  is  deposited,  but  at  1  *52  volts  there  is 
an  anodic  deposition  of  cobalt  oxide.  In  more  strongly  acid  solution, 
neither  oxide  is  deposited.  The  cobalt  oxide  which  is  deposited  has 
the  formula  Co203,  but  it  is  always  more  or  less  hydrated.  The  thin 
deposits  correspond  with  the  formula  Co203,2H20,  whilst  the  thicker 
layers  correspond  with  Co203,3H20. 

Cobalt  can  be  completely  deposited  as  peroxide  by  electrolysing  in 
dilute  solution  with  a  current  of  Ol  ampere  and  2'3  to  2‘4  volts. 
The  time  taken,  however,  is  considerable,  and  the  process  can  be 
improved  by  adding  potassium  dichromate  in  order  to  depolarise  the 
cathode.  A  complete  separation  of  cobalt  from  nickel  can  be  effected 
in  this  way,  although  the  method  is  not  a  practical  one.  It  may,  never¬ 
theless,  be  used  with  advantage  for  the  detection  of  cobalt  in  nickel 
solutions.  J.  McC. 

Silicidea  of  Cobalt.  Paul  Lebeau  (Ann.  Chim.  Phys., 
1902,  [vii],  27,  271 — 277). — An  account  of  work  on  the  silicides 
Co2Si,  CoSi,  and  CoSi2,  which  has  been  already  published  (compare 
Yigouroux,  Abstr.,  1896,  ii,  176,  and  Lebeau,  ibid.,  1901,  ii,  242, 
this  vol.,  ii,  22).  G.  T.  M. 

Behaviour  of  Chromic  Acid  towards  Caro’s  Reagent.  A. 
Bach  (Ber.,  1902,  35,  3940 — 3943.  Compare  Abstr.,  1902,  ii,  251). — 
Potassium  permanganate  yields,  with  undiluted  Caro’s  reagent,  one- 
third  of  a  volume  more  oxygen  than  does  hydrogen  peroxide,  and  the 
author  has  therefore  supposed  that  the  reagent  contains  a  higher 
peracid  than  persulphuric  acid.  The  reagent,  however,  reacts  with 
chromic  acid  in  precisely  the  same  manner  as  hydrogen  peroxide,  three 
atoms  of  oxygen  being  lost  by  the  chromic  acid  for  every  four  lost  by 
the  reagent.  This  reaction  shows  that  the  supposed  higher  peracid 
does  not  exist,  but  that,  in  the  reaction  with  potassium  permanganate, 
three  atoms  of  oxygen  derived  from  this  are  evolved  along  with  five 
atoms  derived  from  the  reagent.  The  diluted  reagent  reacts  in  the 
normal  manner  with  potassium  permanganate,  and  hence  probably 
differs  in  constitution  from  the  undiluted  liquid.  A.  H. 

Extraction  of  Zirconium.  Edgar  Wedekind  (Zeit.  anorg. 
Chem.,  1902,  33,  81 — 86). — Renaux’s  method  of  extracting  zirconium 
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from  zircon  has  been  re-examined.  Twenty  parts  of  finely-powdered 
zircon,  12  parts  of  lime,  and  7  parts  of  powdered  coal  were  heated  for 
seven  minutes  in  a  caibon  crucible  in  the  electric  furnace  with  a  cur¬ 
rent  of  1000  amperes  and  50  volts.  The  zirconium  carbide  was 
washed  with  dilute  hydrochloric  acid  and  with  water,  then  dissolved 
in  a  mixture  of  hydrochloric  and  nitric  acids.  For  the  precipitation 
of  the  zirconium  hydroxide,  the  best  method  is  to  add  tartaric  acid, 
then  hydrogen  peroxide.  The  reaction  apparently  proceeds  according 
to  the  equation  :  ZrSi04  +  2CaC2  =  ZrC  +  2CaO  +  2CO  +  SiC. 

Anhydrous  zirconium  chloride  is  obtained  by  heating  the  carbide 
in  a  current  of  chlorine.  The  reaction  takes  place  at  about  300°. 
The  chloride  dissolves  in  water  with  formation  of  the  oxychloride, 
which  crystallises  from  concentrated  hydrochloric  acid  in  colourless 
needles.  J.  McC. 

Reduction  of  Zirconia.  Edgar  Wedekind  ( Ber .,  1902,  35, 
3929 — 3932). — Zirconia  is  reduced  by  boron  when  heated  in  a  carbon 
boat  in  an  electric  furnace,  forming  a  mass  which  contains  both  carbon 
and  boron,  but  the  exact  nature  of  which  has  not  yet  been  ascertained. 
When  the  product  is  treated  with  hydrochloric  acid,  hydrogen  containing 
a  little  boron  hydride  is  evolved,  whilst  concentrated  sulphuric  acid 
yields  sulphur  dioxide.  The  substance  crystallises  from  molten  copper  in 
small,  black  crystals.  Silicon  also  reduces  zirconia  at  a  high  tempera¬ 
ture,  a  well-defined,  crystalline  silicide  being  produced,  which  is  now 
being  examined.  Aluminium,  applied  as  in  the  Goldschmidt  process, 
also  appears  to  be  able  to  bring  about  the  reduction  of  zirconia. 

A.  H. 

Thorium  Metoxide.  Gb^goire  Wyrouboff  ( Zeit .  anorg.  Chem., 
1902,  32,  376— 377).— A  reply  to  Stevens  (Abstr.,  1902,  ii,  566). 

J.  McC. 

Silicides  of  Vanadium.  Henri  Moissan  and  Alfred  Holt 
(Ann.  Chim.  Phys.,  1902,  [vii],  27,  277 — 288). — An  account  of  work 
already  published  (compare  Abstr.,  1902,  ii,  610;  this  vol.,  ii,  23). 

G.  T.  M. 

Radioactive  Constituent  of  Bismuth  from  Joachimsthaler 
Pitchblende.  Wilhelm  Marckwald  (Ber.,  1902,  35,  4239 — 4240). 
— If  a  few  drops  of  a  solution  of  stannous  chloride  are  added  to  a 
solution  of  the  radioactive  bismuth  oxychloride  in  hydrochloric  acid,  a 
small  quantity  of  a  dark  brown  precipitate  is  obtained  after  some 
hours.  The  solution  is  then  inactive,  and  the  precipitate,  which  does 
not  exceed  one  ten-thousandth  of  the  bismuth  salt  taken,  is  radioactive, 
and  apparently  only  differs  in  this  respect  from  tellurium. 

The  remainder  of  the  paper  is  polemical  against  Giesel  (this  vol., 
ii,  20).  R.  H.  P. 

Inorganic  Colloids.  Alexander  Gutbier  (Zeit.  anorg.  Chem., 
1902,  32,  347 — 356.  Compare  Abstr.,  1902,  ii,  610,  652,  653). — A 
pseudo-solution  of  gold  is  obtained  by  reducing  a  dilute  solution  of 
auric  chloride  with  hydrazine  hydrate.  When  the  reduction  is  made 
vob.  lxxxjv.  ii,  6 


82 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  the  cold  with  hydroxylamine  hydrochloride,  a  blue  hydrosol  is 
formed,  but  if  the  dilution  is  so  great  that  no  reduction  takes  place  in 
the  cold,  then  a  red  hydrosol  is  formed  on  warming.  In  very  dilute 
solution,  hypophosphorous  acid  gives  a  green  hydrosol  with  auric 
chloride. 

When  dilute  solutions  of  silver  nitrate  are  reduced  with  hydrazine 
hydrate,  colloidal  solutions  of  silver  are  obtained.  According  to  the 
dilution,  the  solution  has  an  olive-green  to  light  green  colour.  This 
pseudo-solution  is  fairly  stable  and  may  even  be  concentrated  by  boil¬ 
ing  without  depositing  silver.  When  slowly  evaporated,  it  gives  a 
mixture  of  a  solid  hydrosol  and  a  hydrogel.  Pseudo-solutions  of  silver 
could  not  be  prepared  by  reduction  with  hydroxylamine  or  hypophos- 
phorous  acid. 

A  pseudo-solution  of  platinum  can  be  obtained  by  using  hydrazine 
hydrate  as  reducing  agent,  but  not  with  hydroxylamine  or  hypopho?- 
phorous  acid.  The  pseudo-solution  is  black  to  brown  by  transmitted 
light  according  to  the  concentration.  It  has  not  been  possible  to 
obtain  a  solid  hydrosol. 

A  liquid  hydrosol  of  palladium  can  be  obtained  by  reduction  with 
hydrazine  hydrate. 

A  hydrosol  of  mercury  is  produced  by  reducing  a  mercury  salt  (or 
the  oxide)  with  hydrazine  hydrate,  but  this  pseudo-solution  is 
extremely  unstable  and  difficult  to  prepare. 

Hydroxylamine  only  reduces  cupric  salts  to  the  cuprous  state,  and 
hydrazine  gives,  with  cupric  sulphate,  a  pseudo-solution  of  cuprous 
hydroxide,  but  when  a  dilute  solution  of  cupric  sulphate  is  reduced  at 
70 — 80°  with  hypophosphorous  acid,  a  hydrosol  of  copper  is  foimed 
which  appears  blue  by  transmitted  light. 

When  these  pseudo-solutions  are  shaken  with  animal  charcoal  or 
barium  sulphate,  the  metal  is  removed  from  the  solution.  J.  McC. 

Cause  of  the  Destruction  of  Platinum  Crucibles  in  Phos¬ 
phate  Analyses.  W.  C.  Heraeus  ( Zeit .  angew.  Chem.,  1902,  15, 
917 — 921). — The  cause  of  the  destruction  of  platinum  crucibles  in 
phosphate  analyses  has  been  investigated.  It  has  been  found  that 
carbon  reduces  magnesium  pyrophosphate  at  950°,  whilst  reducing 
gases,  such  as  hydrogen,  act  below  900°.  The  ammonia  evolved  on 
igniting  ammonium  magnesium  phosphate  acts  as  a  strong  reducing 
agent,  and  the  phosphorus  thus  formed  attacks  the  platinum.  No 
general  means  have  been  found  of  pieventing  the  destiuction  of  the 
platinum.  K.  J.  P.  O. 
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Free  Sulphur  in  Petroleum  from  Beaumont.  F.  C.  Thiele 
(Chem.  Zeit.,  1902,  26,  896 — 897).— Sulphur  in  some  form  or  other  is 
always  found  in  Texas  petroleum  ;  up  to  the  present,  it  has  not  been 
ascertained  in  what  form  it  exists  in  the  oil  from  Beaumont.  Material 
which  was  deposited  from  the  crude  oil  contained  63  63  per  cent, 
of  amorphous  sulphur,  6  81  per  cent,  of  crystalline  sulphur  and  29-56 
per  cent,  of  crude  petroleum.  Sulphur  is  also  present  in  combination 
with  phosphorus  and  arsenic.  The  limestone  rocks  in  contact  with 
the  petroleum  contain  T58  per  cent,  of  sulphur  either  free  or  combined 
in  organic  compounds.  K.  J.  P.  0. 

Bauxite  Deposits  of  Georgia.  Thomas  Leonard  Watson  (Zeit. 
Kryst.  Min.,  1902,  37,  79 — 89;  from  Amer.  Geologist ,  1901,  28, 
25 — 45). — The  bauxite  deposits  of  this  region  extend  from  Adairs- 
ville  in  Georgia  to  Alabama  in  the  south-west.  The  bauxite  occurs  in 
dolomite,  and  is  associated  with  gibbsite,  halloysite,  kaolinite-,  limonite, 
psilomelane  and  pyrolusite.  The  following  mean  results  give  the 
composition  of  the  bauxite  : 

No.  of 


Analyst. 

A1203. 

IIa0. 

Si02. 

TiOa. 

Fe203.  Total,  analyses. 

J.  R.  Gibbons  ... 

....  58-62 

31-44 

4-27 

3  79 

1-59  99  63  28 

J.  H.  Hawkins  ... 

....  58-91 

31-59 

3-34 

418 

1-89  99-89  20 

B.  F.  A.  Saylor 

...  61-67 

29-85 

4-77 

2-95 

0-38  99-62  4 

T.  L.  Watson  ... 

....  61  92 

30-61 

2-68 

3  54 

0-82  99-57  4 

39 

....  52  94 

28  -40 

283 

3-78 

12-29  100*24  6 

In  all  cases, 

the  ratio 

of  ALO„ : 

HoO  is 

nearly  1  : 

3.  The  structure 

of  the  bauxite 

is  usually  pisolitic 

;  analyses  of  the 

isolated  pisolites 

and  of  the  matrix  gave 

h2o 

h.2o 

ai2o3. 

above  100°. 

Si02. 

Ti02. 

1  e203. 

at  100°.  Total. 

®  (52  36 

33-17 

3-74 

9-70 

0-76 

0-20  99-93 

=3  {  57-26 

31-69 

0-99 

7  63 

1  89 

0-39  99-85 

2  1 52  40 

24-06 

4-21 

8-79 

10-44 

0-39  100-29 

m  (64-91 

33-00 

0-62 

1-05 

0  28 

0-53  100-39 

'5  <  46-92 

21-68 

20-46 

9-80 

0-28 

0  34  99-48 

I  ( 63*60 

27-15 

6-43 

1-95 

0-28 

0-56  99  97 

According  to  C.  W.  Hayes,  the  mode  of  formation  of  the  bauxite  is  as 
follows.  Beneath  the  limestones  are  beds  of  clay  containing  much 
pyrites  :  the  action  of  sulphuric  acid,  produced  by  the  oxidation  of  the 
pyrites,  on  the  clay  resulted  in  the  formation  of  aluminium  sulphate, 
which,  on  being  transported  in  solution  through  the  limestone,  gave 
rise  to  calcium  sulphate  and  aluminium  hydroxide.  The  latter  was 
deposited  as  a  gelatinous  precipitate  from  springs,  and  so  acquired 
a  pisolitic  structure.  L.  J.  S. 
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Geikielite,  Ilmenite,  and  Haematite.  P.  von  Sustschinsky 
(. Ze.it .  Kryst.  Min.,  1902,  37,  57 — 62). — Geikielite. — An  examination 
of  new  material  proves  that  this  Ceylonese  mineral  is  rhombohedral 
with  [a  :  c—  1  : 1  *37 0].  Only  one  very  small  and  imperfect  crystal  was 
observed  :  the  massive  material  shows  cleavages  parallel  to  the  faces 
of  a  rhombohedron  (rr  —  94°7')  and  a  parting  parallel  to  the  basal 
plane.  Sp.  gr.  3*976.  Analyses  by  F.  Kaeppel  gave  : 

Ti02.  MgO.  Fe203.  FeO.  Total. 

60*000  29*862  6*900  2*028  98*790 

61*320  28*950  7*750  2*028  100*048 

These  analyses  agree  with  the  formula  (Mg,Fe)0,Ti02,  but  show  a 
small  excess  of  ferric  oxide. 

Ilmenite. — A  description  is  given  of  a  tabular  crystal,  with  numerous 
faces,  from  Pragraten,  Tyrol.  Goniometric  measurements  gave  [a\c  — 
1  :  1*38505],  and  analysis  showed  : 

Ti02.  Fe203,Fe0.  A1203,  Mn304.  CaO.  MgO.  Total. 

57*23  40*31  0*74  0*11  1*15  1*22  100*76 

Haematite. — A  description  is  given  of  small  crystals  of  rhombohedral 
habit  from  Pragraten  ;  they  contain  no  titanium.  L.  J.  S. 

Granites  of  Georgia  [Analyses  of  Felspar].  Thomas  L.  Watson 
{Zeit.  Kryst.  Min.,  1902,  37,  79;  from  Amer.  Geologist,  1901,  27, 
199 — 225). — Analyses  of  felspars  from  the  porphyritic  granite  of 
Columbia  Co.  (I)  and  of  Coweta  Co.  (II)  gave  : 


Loss  on 


Si02. 

A1203. 

Fc203. 

CaO. 

MgO. 

k2o. 

Na20. 

ignition.  Total. 

Sp.  gr 

I. 

64*64 

19*64 

0*37 

0*67 

trace 

10*00 

3*06 

0*22 

98*60 

2*60 

II. 

64*40 

18*97 

0*37 

0*59 

trace 

11*40 

3*60 

0*19 

99*52 

2*55 

L.  J.  S. 


[Augite  from  Easton,  Pennsylvania.]  F.  B.  Peck  {Zeit.  Kryst. 
Min.,  1902,  37,  86  ;  from  Ann.  N.  Y.  Acad.  Sci.,  1901,  13,419 — 430). 
— In  a  petrological  paper  on  the  occurrence  of  serpentine  and  talc 
near  Easton,  Pennsylvania,  the  following  analysis  is  given  by  F.  H. 
Moffit  of  augite  isolated  from  an  augite-syenite  : 

Si02.  A1203.  Fe203,Fe0.  CaO.  MgO.  FTa20.  K20.  Total. 

50*55  8*66  7*27  19*70  11*00  1*70  0*48  99*36 

L.  J.  S. 

Crystallography  of  Epidote.  Ferruccio  Zambonini  {Zeit.  Kryst. 
Min.,  1902,  37,  1 — 21,  70). — The  following  analyses  are  given  in  a 
crystallographic  description  of  epidote  from  various  localities.  I, 
Dark  green  crystals  from  the  Rocca  Rossa  in  the  Susa  valley,  Pied¬ 
mont.  II,  Pale  yellowish-green  crystals  from  Montague  des  Chalanehes, 
near  Allemont  in  Dauphine  : 


Si02. 

A1203. 

Fc203. 

MnO. 

CaO. 

MgO. 

h2o. 

Total. 

I. 

37*66 

23*22 

13*51 

trace 

23*19 

0*33 

1*95 

99*86 

II. 

38*02 

25*58 

10*89 

— 

23*67 

0*31 

2*05 

100*52 

L.  J.  S. 
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The  Thorite  Minerals  Proper  (Thorite  and  Orangite). 

Johannes  Schilling  (Zeit.  angew.  Chem.,  1902,  15,  921 — 929). — A 
resume  of  the  previous  work  and  analyses  of  these  minerals  is  given. 
The  following  new  analyses  have  been  made  by  the  author  ;  I,  the 
mean  of  two  analyses  of  thorite  ;  II,  the  mean  of  three  analyses  of 
orangite  : 

Si02.  Th02.  Fe203.  UO.,.  A1203.  Mn203.  PbO.  CaO.  MgO.  Na20.  K20.  H20.  Total. 
I.  17-01  50-17  7-69  9'8  0T2  0'09  0‘34  178  0'10  0'31  0‘45  12'0  99’83 

II.  17-61  69  97  1-21  1 -09  0'82  —  —  1-12  —  0  36  0-43  6*98  99*76 

K.  J.  P.  O. 
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Proteid  Digestion  in  the  Stomach.  Karl  Glaessner  ( Chem . 
Centr.,  1902,  ii,  948;  from  Verh.  Deut.  Naturf,  u.  Aerzte,  1901,  ii, 
48 — 50). — The  gastric  mucous  membrane  possesses  the  power  of 
re  synthesising  proteids  from  their  decomposition  products  ;  this  power 
is,  however,  limited  to  the  proteoses  among  such  products.  The 
action  is  attributed  to  a  synthetic  ferment ;  it  is  destroyed  by  heat 
and  exhibited  only  by  the  intact  mucous  membrane.  It  is,  however, 
doubtful  if  the  ferment  in  question  is  a  rennin-like  ferment. 

W.  D.  H. 

Pancreatic  Secretion.  Horace  M.  Yernon  («/.  Physiol .,  1902, 
28,  375 — 394,  448 — 473). — The  ferment-liberating  action  of  succus 
entericus  on  the  pancreatic  juice  or  on  extracts  of  pancreas  is  less 
than  that  exercised  by  an  active  tryptic  extract  of  pancreas.  This 
activity  of  entero-kinase  is  retarded  by  0T,  and  stopped  by  0‘2,  per 
cent,  solution  of  sodium  carbonate.  Active  trypsin  can  set  the  ferment 
free  in  all  strengths  of  sodium  carbonate  from  0-05  to  0’6  per  cent, 
almost  as  well  as  in  neutral  solutions.  0'025  per  cent,  solution  of 
hydrochloi'ic  acid  retards  the  action  of  entero-kinase  more  than  that 
of  active  trypsin.  Bile,  in  small  quantities,  enhances  the  activity  of 
both  agents,  probably  in  virtue  of  its  faint  alkalinity.  Dilute  hydi’o- 
chloric  acid  not  only  inhibits  but  destroys  entero-kinase.  Trypsinogen 
is  much  more  stable  than  trypsin.  Tryptic  digestion  of  swollen  fibrin 
takes  place  best  at  an  alkalinity  equal  to  0‘05  per  cent,  sodium 
carbonate  ;  if  the  fibrin  has  been  boiled,  0’8  per  cent,  of  sodium 
carbonate  is  the  best  degree  of  alkalinity.  Bile  in  amounts  varying 
from  3  to  40  per  cent,  retards  tryptic  digestion.  So  also  does  succus 
entericus  slightly,  if  the  pancreatic  extracts  contain  only  free  trypsin. 

The  ferments  of  the  pancreas  are  only  slowly  removed  by  extracting 
agents.  At  first,  the  filtered  extracts  contain  only  the  zymogens  of 
trypsin  and  pancreatic  rennin,  but  after  some  time  (days,  weeks, 
or  months)  these  undergo  complete  conversion  into  their  respective 
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enzymes.  The  amounts  of  these  two  ferments  in  successive  extracts 
are  in  constant  proportion.  Hence  it  is  surmised  that  a  single  insol¬ 
uble  pro-zymogen  exists  which  splits  into  definite  proportions  of 
soluble  tryptic  and  soluble  rennetic  zymogen;  in  time,  these  are  trans¬ 
formed  into  the  enzymes.  The  diastatic  ferment  is  quite  independent 
of  these;  it  is  more  readily  extracted,  and,  in  its  formation,  no  inter¬ 
mediate  stage  of  a  soluble  zymogen  is  found.  In  reference  to  a  former 
statement  that  a  series  of  trypsins  of  various  degrees  of  stability 
exist,  it  is  now  stated  that  the  trypsin  removed  from  the  gland  sub¬ 
stance  during  the  first  few  hours  of  extraction  does  not  differ  from 
that  removed  slowly  after  several  days.  W.  I).  H. 

The  Ferment  of  the  Pylorus.  Ferdinand  Klug  ( Pfliigers 
Archiv,  1902,  92, 281 — 292). — Glaessner  (A.bstr.,  1901,  ii,  666)  described 
a  ferment  which  he  obtained  from  the  mucous  membrane  of  the 
pylorus  and  also  from  Brunner’s  glands,  which  is  a  link  between 
pepsin  and  trypsin.  This  pseudo-pepsin  acts  in  an  acid  and  alkaline 
medium  and,  like  trypsin,  forms  tryptophan.  The  present  research 
confirms  none  of  these  statements  and  the  general  conclusion  is 
drawn  that  pseudo-pepsin  does  not  exist.  W.  D.  H. 

The  Bile  of  Polar  Animals.  I.  The  Bile  of  the  Polar  Bear.  II. 
Olof  Hammarsten  (Zeit.  physiol.  Chem.,  1902,  36,  525 — 555.  Compare 
Abstr.,  1901,  ii,  180). — The  materials  in  this  bile  which  are  soluble  in 
a  mixture  of  alcohol  and  ether  are  divisible  into  two  fractions  by  the 
use  of  acetone  ;  the  substances  soluble  in  acetone  are  neutral  fats  and 
cholesterol.  The  principal  substances  insoluble  in  acetone  are  rich  in 
phosphorus  ;  they  are  termed  phosphatides ;  one  of  these  is  lecithin, 
but  there  are  others  similar  to  those  separated  from  the  brain  by 
Thudichum,  The  acid  with  which  glycine  and,  to  some  extent, 
taurine  are  combined  to  form  the  bile  acids  is  in  part  cholic  acid, 
in  part  choleic  acid,  and  a  third  acid  termed  ursocholeic  acid, 
Ci8H2804  or  C19H30O4,  was  also  separated.  This  is  non-crystalline,  is 
readily  soluble  in  alcohol,  ether,  benzene,  or  chloroform ;  it  has 
aD  +  16-46°  in  2"36  per  cent.,  and  15-29°  in  4-6  per  cent.,  alcoholic 
solution  ;  the  taste  is  intensely  bitter.  W.  D.  H. 

The  Behaviour  of  Albumoses  in  the  Alimentary  Wall  and 
their  Occurrence  in  the  Blood.  Gustav  Embden  and  Franz  Knoop 
(Beitr.  chem.  Physiol.  Path.,  1902,  3,  120 — 136). — The  surviving 
trypsin-free  intestinal  wall,  if  kept  in  contact  with  the  fluid  to  be 
absorbed,  produces  neither  change  in  the  amount  of  coagulable  proteid, 
nor  transformation  of  proteolytic  products  into  substances  which  do  not 
give  the  biuret  reaction.  The  splitting  of  albumoses  and  peptone  into 
simple  substances  and  the  “regeneration  of  albumin”  are  both 
denied.  On  the  other  hand,  the  statement  is  made  that  albumoses  are 
absorbed  as  such  and  can  be  found  in  the  blood  during  absorption. 
These  are  detailed  as  follows  :  the  blood  is  boiled  for  from  5  to  40 
minutes  with  potassium  dihydrogen  phosphate  ;  the  filtrate  is  concen¬ 
trated  and  mixed  with  half  its  volume  of  concentrated  zinc  sulphate 
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solution  containing  0  4  per  cent,  of  sulphuric  acid;  the  filtrate  from 
this  gives  the  tests  for  albumoses.  W.  D.  H. 

Increase  in  Coagulability  of  Blood  by  an  Admixture  with 
Lymph,  Almoth  E.  Weight  ( J .  Physiol.,  1902,  28,  514 — 520). 
— The  rapidity  with  which  blood  clots  when  allowed  to  come  into 
contract  with  tissues  like  muscle  is  due  to  the  admixture  with  lymph 
which  thereby  takes  place.  Lymph  serum  has  very  little  influence  in 
this  direction  ;  the  effect  is  therefore  attributable  to  the  coagulative 
albuminous  element  which  is  removed  when  the  lymph  clots.  The 
importance  of  these  observations  on  the  cause  of  the  rapid  coagulation 
which  occurs  when  blood  passes  into  the  tissues  of  a  wound  is  pointed 
out.  W.  D.  H. 

Permeability  of  the  Red  Corpuscles  by  Anions  of  Sodium 
Salts.  Hartog  J.  Hamburger  and  G.  Ad.  van  Lier  ( Chem .  Centr., 
1902,  ii,  1003 — 1004;  from  Arch.  Anat.  Physiol.  ;  physiol.  Abth.,  1902, 
492 — 532). — If  red  corpuscles  are  well  washed  with,  and  then  sus¬ 
pended  in,  an  isotonic  (4T5  per  cent.)  solution  of  dextrose,  the  liquid 
contains  neither  proteid  nor  chlorine  and  is  completely  neutral.  If  a 
neutral  solution  of  sodium  sulphite  or  nitrate  is  then  added,  the  sus¬ 
pension  becomes  alkaline.  This  is  more  marked  if  the  mixture  has 
been  previously  shaken  with  carbon  dioxide.  If  the  sulphate  is  used, 
the  amount  of  S04  in  the  fluid  is  lessened  ;  if  the  nitrate,  the  amount 
of  N03  is  diminished  ;  moreover,  chlorine  appears  in  the  liquid.  This 
is  explained  by  the  permeability  of  the  corpuscles  by  the  anions.  The 
same  holds  true  for  a  large  number  of  other  sodium  salts  which  were 
tried,  and  the  charge  is  more  marked  the  more  carbon  dioxide  the 
corpuscles  contain.  These  facts  form  a  new  factor  in  metabolic 
processes.  W.  D.  H. 

Serum  Globulins.  Ernst  Freund  and  Julius  Joachim  (Centr. 
Physiol.,  1902,  16,  297 — 301). — The  serum  globulin  of  the  blood  is 
partly  soluble  in  water  (pseudo-globulin),  partly  insoluble,  and  there¬ 
fore  precipitable  by  dialysis  (euglobulin).  This  complex  character  of 
the  globulin  can  be  shown  to  exist  whether  carbon  dioxide,  acetic 
acid,  or  various  salts  are  used  as  precipitants.  The  best  results  are 
obtained  by  fractional  precipitation  with  ammonium  sulphate ;  one- 
third  saturation  of  the  serum  with  this  salt  precipitates  the  euglobu¬ 
lin  ;  this  precipitate,  however,  is  again  divisible  into  two  by  dialysis; 
the  part  soluble  in  water  is  called  euglobulin,  the  insoluble  portion 
para-euglobulin.  By  half  saturation  with  ammonium  sulphate,  the 
pseudo-globulin  comes  down ;  this,  however,  contains  a  portion,  in¬ 
soluble  in  water,  called  para-pseudo-globulin.  This  fractionation  of 
the  globulin  is  important,  because  certain  fractions  are  associated 
with  toxins,  precipitios,  &c.  W.  D.*  II. 

The  Passage  of  Proteid  through  the  Placental  Walls. 
Alberto  Asgoli  (Zeit.  physiol.  Chem.,  1902,  36,  498  —  510). — If  large 
quantities  of  foreign  proteid  matter  are  injected  under  the  skin  of 
pregnant  animals,  this  can  be  detected  by  the  biological  reaction  in 
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the  maternal,  and  often  in  the  foetal,  serum.  If  small  quantities  arc 
injected,  or  if  the  proteid  is  given  by  the  mouth,  the  reaction  in  the 
foetal  serum  is  usually  negative.  Whenever  the  reaction  is  obtained 
with  the  foetal  serum,  it  is  always  weak  as  compared  with  that  of  the 
mother’s  serum.  White  of  egg  is  not  discoverable  at  all  in  this  way 
in  the  foetal  serum.  These  facts  are  explained  by  supposing  that  the 
placenta  acts  as  a  kind  of  digestive  organ,  modifying  the  proteid 
which  passes  through  into  the  foetal  system.  W.  D.  H. 

The  Daily  Nutritive  Requirements  of  Man,  especially  in 
Relation  to  Proteid.  R.  0.  Neumann  [Arch.  Hygiene ,  1902,  45, 
1 — 87). — Previous  experiments,  307  in  all,  recorded  in  literature 
show  that  the  daily  118  grams  of  proteid  which  are  necessary  in 
man,  according  to  Yoit,  were  exceeded  in  126  cases  (average  151 '3 
grams)  and  not  reached  in  the  remaining  181  cases  (average  80  2 
grams);  the  mean  for  the  total  was  109-7  grams  a  day.  The  varia¬ 
tions  recorded  in  the  amount  of  fat  (from  3-5 — 289  grams)  and  carbo¬ 
hydrate  (38 — 908  grams  a  day)  given  are  enormous.  A  condition  of 
equilibrium  is  obtained  for  different  individuals  under  the  most  vary¬ 
ing  conditions.  The  present  experiments  were  carried  out  on  the 
author’s  person  for  a  period  sufficiently  long  (746  d  lys)  to  exclude 
numerous  sources  of  error.  This  time  was  divided  into  three  periods ; 
the  first  and  third  lasted  10  months;  the  second,  during  which  em¬ 
pirical  results  were  controlled  by  experiments  on  metabolism,  lasted 
120  days.  The  body- weight  was  70  kilos.  The  following  table  gives 
the  numbers  in  each  period  : 


Proteid. 

Fat. 

Carbohydrate. 

Alcohol. 

Calories. 

1st  Period.... 

.  694 

90  2 

242  0 

45-6 

2427 

per  kilo.... 

.  0  99 

1  3 

34  5 

0-65 

34-7 

2nd  Period  . 

.  79  5 

163-0 

234-0 

— 

2777-0 

per  kilo.... 

IT 

2  3 

33  4 

— 

59-7 

3rd  Period... . 

.  74-0 

106  0 

164-2 

5  3 

1999-0 

per  kilo.... 

10 

1-5 

23  4 

0-07 

28  5 

If  the  amount  of  the  nutritive  constituents  which  were  not 
‘  subtracted  from  these  numbers,  we  obtain  : 

absorbed 

Pioteid. 

Fat. 

Caibohydiate. 

Alcohol. 

Calories. 

1st  Period.... 

..  57*3 

81-2 

225  0 

41-0 

2199 

2nd  Period  . 

..  63  5 

140-0 

205  0 

— • 

2403 

3rd  Period.... 

..  61-4 

95-5 

152-0 

4  7 

1766 

During  all  three  periods,  although  the  diet  was  so  different,  equi¬ 
librium  was  maintained  (in  the  third  period,  the  weight  increased  by 
1  kilo.),  although  the  amount  of  proteid  was  relatively  small  through¬ 
out.  Tue  mean  number  for  the  total  period  was  74-2  grams  of  pio- 
teid,  117  of  fat,  213  of  carbohydrate,  equivalent  to  a  total  of  2367 
calories.  The  proteid  figure  is  considerably  less  than  that  given  by 
Yoit  (118),  Munk  (100),  and  Demuth  (90).  The  amount  of  carbo¬ 
hydrate  is  also  low  (Yoit’s  number  is  500  grams  per  diem),  so  a 
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lessening  of  proteid  food  does  not  necessitate  arise  in  the  carbohydrate 
of  the  diet.  Further  tables  are  given  to  show  the  relationship  of 
proteid  to  non-nitrogenous  food  in  each  period  and  the  relative  calorific 
value  of  each  nutritive  constituent.  Alcohol  was  taken  in  the  form 
of  beer,  and  yielded,  in  calories,  more  than  a  third  of  that  developed 
by  the  fat  in  the  first  period.  Beer,  however,  is  expensive  and  un¬ 
necessary;  the  total  daily  cost  of  the  diet  varied  from  7 d.  to  *i\d.  ; 
in  the  first  period,  the  beer  cost  nearly  3 d.  out  of  the  7 d.  W.  D.  H. 

The  Growth  of  Sucking-pigs  on  a  Diet  of  Skimmed  Cows’ 
Milk.  Margaret  B.  Wilson  (Amer.  J.  Phyaiol.,  1902,  8,  197 — 212). 
— Two  pigs  fed  on  skim-milk  gained,  in  14 — 16  days,  26  4  and  66  8 
per  cent,  in  weight.  Two  fed  on  the  same  milk  plus  2 — 3  per  cent,  of 
lactose  gained  49*7  and  88  per  cent.  Two  fed  in  the  same  way, 
except  that  dextrose  was  substituted  for  the  lictose,  gained  73-6 
and  64’4  per  cent.  The  growth  stands  in  constant  ratio  to  the 
calories  of  the  food.  The  pigs  fed  on  plain  skim-milk  used  23 
and  35  per  cent,  of  the  proteid  in  the  food  for  tissue  growth ;  the 
“  lactose  ”  pigs  used  38  and  44  per  cent ,  and  the  “  dextrose  ”  pigs  48 
and  42  per  cent.  The  number  of  calories  retained  in  the  tissues 
during  growth  is  proportional  to  the  calories  of  the  food.  All  the 
pigs  gained  in  fat.  The  percentage  of  calcium  in  their  bodies 
diminishes  with  growth.  There  is  considerable  deposition  of  calcium 
in  the  pig,  but  this  is  proportional,  not  to  the  calcium  in  the  food, 
but  to  the  growth  of  the  animal.  W.  D.  H. 

Does  Potassium  Cyanide  prolong  the  Life  of  the  Unferti¬ 
lised  Egg  of  the  Sea  urchin  ?  F.  P.  Gorham  and  It.  W.  Tower 
{Amer.  J.  Physiol.,  1902,  8,  175 — 182.  Compare  Loeb  and  Lewis, 
Abstr.,  1902,  ii,  151). — Bacteria  are  killed  more  quickly  than  sea- 
urchins’  eggs  by  potassium  cyanide,  which  therefore  gives  the  eggs  a 
more  favourable  environment.  If  the  solution  is  too  strong,  the  eggs 
are  killed  also.  Sterile  sea-water  ‘  prolongs  ’  the  life  of  the  egg  much 
longer  than  Loeb’s  most  favourable  potassium  cyanide  solutions.  If 
unsterilised  sea- water  is  used,  the  bactericidal  power  of  the  protozoa 
in  it  must  not  be  neglected.  The  specific  mortal  processes  of  Loeb 
are  purely  hypothetical  and  without  any  definite  experimental  basis. 

W.  D.  H. 

Oxygen  and  the  ‘  Survival  Metabolism  ’  of  Muscle.  W.  M. 
Fletcher  {J.  Physiol.,  1902,  28,  474 — 498). — The  loss  of  irritability 
in  a  surviving  muscle  is  markedly  delayed  by  an  abundant  supply  of 
oxygen.  The  advent  of  rigor  mortis  is  indefinitely  delayed  by  the 
same  influence,  even  when  special  means  are  taken  to  hasten  it. 
Fatigue  is  delayed  by  oxygen,  and  recovery  from  fatigue  occurs 
rapidly  by  exposing  freely  to  oxygen.  The  survival  discharge  of 
carbon  dioxide  is  increased  during  periods  of  contraction  in  the  pre¬ 
sence  of  abundant  oxygen ;  the  increase  is  roughly  proportional  to 
the  amount  of  contraction.  This  additional  yield  of  carbon  dioxide 
is  absent  or  incomplete  if  the  muscle  is  in  air  or  nitrogen. 

W.  D.  H. 
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Elimination  of  Carbon  Dioxide  daring  Activity  of  Muscles. 
Johan  E.  Johannsson  ( Bied .  Centr.,  1902,  31,  737 — 738  ;  from 
Skand.  Arch.  Phys.,  11,  273  ;  Cen'r.  Physiol.,  1902,  663). — The 
work  of  lifting  weights  with  the  arms  increased  the  production  of 
carbon  dioxide  by  5—6  milligrams  per  1  metrekilogram  up  to  6500 
metrekilograms  in  half-an-hour  with  a  weight  of  20  kilograms. 
With  a  weight  of  30  kilograms,  the  limit  is  5090  metrekilograms 
in  half-an-hour.  Within  this  limit,  the  carbon  dioxide  increases 
considerably  with  the  duration  of  the  contractions. 

The  feeling  of  exertion  depends  mainly  on  the  duration  of  the  con¬ 
tractions  and  on  the  weight,  and  his  no  relation  to  the  amount  of 
carbon  dioxide  eliminated.  N.  H.  J.  M. 

Osmotic  Properties  of  Muscle  due  to  Fatigue.  W.  M. 
Fletcher  (Pros.  Physiol.  Soc.,  1902  ;  J.  Physiol.,  28,  xli — xlii). — Miss 
Cooke  [J.  Physiol.,  1898,  23,  137)  found  that  a  frog’s  gastrocnemius 
increases  in  weight  by  immersion  in  a  0'2  per  cent,  solution  of  sodium 
chloride  ;  this  is  more  marked  if  the  muscle  is  previously  fatigued, 
and  is  attributed  to  an  increased  osmotic  pressure  within  the  muscle 
consequent  on  the  dissociative  process  of  contraction.  This  result, 
however,  or  its  opposite,  can  be  always  obtained,  and  depends 
merely  on  the  length  of  immersion  in  the  hypotonic  solution;  if  the 
immersion  period  is  prolonged  to  1|  hoors,  the  resting  muscle  takes 
in  more  water  than  the  fatigued  one.  If  each  muscle  is  weighed  at 
frequent  intervals,  curves  can  be  plotted  out  for  each  muscle.  That 
for  resting  muscle  shows  a  rapid  gain  of  weight,  which  becomes  slower 
later,  but  is  well  maintained  up  to  the  fifth  or  even  the  seventh  hour. 
The  fatigued  muscle  gains  rapidly  at  first,  but  more  slowly  near 
the  end  of  the  first  hour;  a  Ijss  then  begins  and  the  curve  descends 
nearly  in  a  straight  line,  crossing  the  other.  If  the  fatigued  muscle 
is  exposed  to  oxygen  for  a  few  hours  before  immersi  >n  in  the  salt 
solution,  it  behaves  like  a  resting  muscle.  W.  D.  H. 

Glycogen  in  the  Cartilage  of  Mammals.  Eduard  Pfluger 
( Pfliiger's  Archiv,  1902,  92,  102  — 103). — Glycogen  can  be  extracted 
from  cartilage  by  boiling  with  36  per  cent,  potassium  hydroxide.  One 
hundred  grams  of  horse’s  rib  cartilage  yielded  glycogen  equivalent  to 
0'0237  gram  of  dextrose.  W.  D.  H. 

Glycogen  in  the  Skeleton.  M.  Handel  ( Pfliiger's  Archiv,  1902, 
92,  104 — 111). — Various  skeletal  tissues  yield  to  boiling  36  percent, 
potassium  hydroxide  small  quantities  of  glycogen.  Two  experiments 
are  described,  one  on  a  dog,  the  other  on  an  ox.  In  the  dog,  bone 
yielded  0’008,  tendon  0'030,  and  cartilage  0T60  per  cent,  of  glycogen. 
In  the  ox,  the  following  were  the  percentages  obtained  :  epiphyses, 
0  017;  diapliyses,  0  007;  marrow,  0‘03 ;  tendon,  0  006;  ligamentum 
nuchse,  0'007  ;  cartilage,  0  2 17.  W.  D.  H. 

Protagon  of  the  Brain.  W.  W.  Lesem  and  William  J.  Gies 
( Amer .  J.  Physiol.,  1902,  8,  183 — 196). — The  protagon  of  the  brain  is 
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a  mixture  of  substances,  not  a  chemical  individual,  and  does  not  contain 
the  bulk  of  the  phosphorised  organic  subst  mces  of  the  brain. 

W.  D.  H. 

Saline  Diuresis.  Arthur  R.  Cushny  ( J .  Physiol.,  1902,  28, 
431 — 447). — The  absorption  from  the  renal  tubules  in  the  rabbit  when 
the  outflow  is  obstructed  is  differential,  the  water  and  chlorides  return¬ 
ing  to  the  blool  much  more  readily  than  the  sulphates,  phosphates, 
urea,  and  pigment.  The  presence  of  the  latter  retards  absorption  of 
water  by  offering  osmotic  resistance  to  the  absorbing  force.  If  the 
absorption  in  the  tubules  under  normal  circumstances  is  differential 
also,  a  sufficient  explanation  of  the  valuation  in  the  diuretic  action  of 
different  salts  is  obtained.  The  action  of  saline  diuretics  is  primarily 
on  the  circulation  through  the  kidneys,  not  on  excretory  cells. 

W.  D.  H. 

The  Effect  of  Diminished  Excretion  of  Sodium  Chloride  on 
the  Constituents  of  the  Urine.  R.  A.  Hatcher  anfl  Torald 
Sollmann  ( Amer .  J.  Physiol.,  1902,  8,  139  — 154) — The  disappearance 
of  chlorides  from  the  urine  does  not  produce  marked  changes  in  the 
other  urinary  constituents;  neither  does  the  administration  of  solium 
chloride.  According  to  V.  Koran ji,  heart  disease  can  be  diagnosed 
from  a  high  A/NaCl  (that  is,  the  ratio  of  total  molecules  to  chloride 
molecules)  joined  with  lo.v  A  .  c.c.  (that  is,  the  product  of  A  and 
the  daily  amount  of  urine  in  c.c.),  but  the  same  change  may  be 
equally  produced  by  milk  diet.  The  addition  of  sodium  chloride  to 
a  milk  diet  is  recommended  because  it  leads  to  a  greater  excretion 
of  urine  and  metabolites ;  this  is  especially  desirable  in  fever. 

W.  D.  H. 

The  Mechanism  of  the  Retention  of  Chlorides ;  a  Contribu¬ 
tion  to  the  Theory  of  Urine  Secretion.  Torald  Sollmann  ( Amer . 
J.  Physiol.,  1902,  8,  155 — 174). — The  disappearance  of  chlorides  from 
febrile  urine  is  entirely  due  to  the  deficiency  of  the  chloride  income. 
It  possesses  no  diagnostic  value.  The  mechanism  of  the  retention  of 
chlorides  is  not  explained  by  any  physical  theory  and  so  is  regarded  as 
a  “  vital  ”  process.  Lessened  secretion  and  increased  reabsorption  are 
probably  both  concerned  in  the  retention.  The  filtration  theory  of 
urine  formation  is  inadequate.  W.  D.  H. 

Presence  of  Arsenic  in  Animals.  Gabriel  Bertrand  ( Compt . 
rend.,  1902,  135,  809 — 812.  Compare  Abstr.,  1902,  i i,  517) — The 
presence  of  arsenic  in  fish  from  the  Atlantic  Ocean  at  a  depth  of  1800 
metres  has  been  proved.  Arsenic  appeirs  to  be,  along  with  carbon, 
nitrogen,  sulphur,  and  phosphorus,  a  normal  constituent  of  protoplasm. 

In  medico-legal  cases,  the  arsenic  ought  to  be  estimated  quantita¬ 
tively,  and  not  merely  qualitatively. 

The  author  believes  that  arsenic  exists  in  all  parts  of  the  body.  In 
a  note,  Armand  Gautier  contests  this  view  and  states  that  there  is  no 
arsenic  in  the  muscles  and  adipose  tissue  of  terrestrial  animals.  The 
latter  author  has  found  arsenic  in  the  chlorophyllous  al^se,  both 
teireotiial  and  marine.  J.  McC. 
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Normal  Localisation  of  Arsenic  in  Certain  Organs  of 
Animals  and  Plants.  Armand  Gautier  ( Compt .  rend.,  1902,  135, 
833 — 838.  Compare  Abstr.,  1900,  ii,  152,  168,  226,  670). — In  con¬ 
tinuation  of  researches  on  the  excretion  of  arsenic  by  mammals,  in 
which  it  was  shown  that  this  element  was  always  eliminated  by  organs 
of  ectodermic  origin,  an  exhaustive  examination  has  been  made  of 
birds  and  fishes.  In  no  case  does  arsenic  appear  to  be  present  in  the 
ova  of  birds  or  fishes.  In  the  plumage  of  birds,  arsenic  seems  to 
be  localised  in  the  down  ;  it  is  also  always  found  in  the  ornamental 
feathers,  which  are  lost  in  moulting  after  the  breeding  season. 

In  the  vegetable  kingdom,  both  marine  and  fresh-water  algse  have 
been  investigated.  Arsenic  was  found  in  considerable  quantity, 
generally  accompanying  iodine;  further,  in  fossil  algse,  arsenic  was 
present.  A  search  for  arsenic  in  the  constituents  of  fresh  water,  which 
could  be  separated  by  careful  filtration,  showed  that  this  element  was 
always  present.  In  the  case  of  sea-water,  arsenic  was  found  in  con¬ 
siderable.  amount ;  even  in  carefully  filtered  sea-water  it  could  be 
detected.  It  appears  to  find  its  way  into  the  water  from  the  granite 
rocks,  which  contain  about  0-06  mg.  of  arsenic  per  100  grams. 

K.  J.  P.  O. 

Changes  in  Nerve-cells  after  Poisoning  with  the  Venom  of 
the  Australian  Tiger  Snake  (Hoplocephalus  curtus).  Basil 
Kilvington  (J.  Physiol.,  1902,  28,  426—430). — In  the  changes  observed 
in  the  nervfi-cells  of  rabbits  after  poisoning  by  this  venom,  chromato¬ 
lysis  is  so  great  that  ultimately  all  stainable  substance  disappears.  No 
diffuse  staining  or  swelling  of  the  cells  occurs.  The  changes  are 
unequal  in  different  cells,  but  those  around  the  central  canal  of  the 
spinal  cord  show  the  changes  earliest  and  most  markedly.  Inflam¬ 
matory  and  vascular  changes  are  absent,  and  if  the  dose  given  is 
rapidly  fatal  the  changes  just  described  in  the  nerve-cells  are  not  seen 
either. 

Marinesco  described  very  similar  results  as  the  result  of  abrin 
poisoning.  W.  D.  H. 

Haemolysis  ;  the  Action  of  Staphylolysin.  Heinrich  Schur 
( Beitr .  chem.  Physiol.  Path.,  1902,  3,  89 — 119).  — Staphylolysin  acts 
like  a  ferment  both  within  and  without  the  organism.  Its  activity  in 
experiments  in  vitro  increases  proportionally  with  the  time  ;  in  vivo, 
there  is  a  limit  to  its  activity  ;  this  is  due  to  the  excretion  of  the  poison. 
In  animals,  the  behaviour  of  another  lysin  (immune  hsemolysin)  is 
such  that  fermentative  activity  is  probable.  The  occurrence  of  spon¬ 
taneous  aseptic  hgemolysis  cannot  be  doubted.  Poisoning,  with  the 
two  lysins  mentioned,  produces  oligocythtemia,  the  rapid  occurrence  of 
spontaneous  haemolysis  and  agglutination,  and  the  appearance  of 
nucleated  red  corpuscles  in  the  blood  before  anaemia  sets  in. 

W.  D.  H. 

Influence  of  Putrefaction  on  the  Amount  of  Pentoses  in 
Animal  Organs.  Erich  Ebstein  (Zeit.  physiol  Chem.,  1902,  36, 
478 — 486). — Previous  observations  (with  Bendix,  Zeit.  allgem.  Physiol., 
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1902,  2)  bad  shown  that  the  amount  of  pentoses  obtainable  from  human 
organs  was  less  than  that  obtained  from  animals.  It  seemed  possible 
to  explain  this  by  supposing  that  the  human  organs  cannot  be  obtained 
so  fresh  as  those  of  animals.  It  is  now  shown  that  with  lapse  of  time 
and  accompanying  putrefaction  the  pentoses  do  disappear ;  the 
rapidity  of  their  disappearance  is  especially  great  in  the  liver. 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Clostridium  Pastorianum,  its  Morphology  and  its  Properties 
as  a  Butyric  Ferment.  Sergei  Winogradsky  ( Centr .  Balct.  Par.,  II, 
1902,  9,  4354,  107 — 112). — Clostridium  pastorianum  is  a  sporogenous 
anaerobic  organism  from  the  soil  of  St.  Petersburg  which  has  the  power 
of  assimilating  gaseous  nitrogen  and  also  of  bringing  about  the  butyric 
fermentation  of  certain  carbohydrates.  The  power  of  producing 
fermentation  and,  to  a  certain  extent,  the  course  of  the  action  depend 
on  the  nature  of  the  nitrogenous  nourishment.  Dextrose,  sucrose, 
laevulose,  inulin,  galactose,  and  dextrin  are  fermented  in  the  presence 
of  peptone,  whilst  only  dextrose,  sucrose,  and  inulin  are  attacked 
when  ammonium  sulphate  is  present.  Lactose,  arabinose,  starch,  gum, 
mannitol,  dulcitol,  glycerol,  and  calcium  lactate  are  not  attacked  by 
the  organism  under  any  conditions.  The  characteristics  of  the  butyric 
fermentation  brought  about  by  this  organism  are  such  that  from 
42 — 45  per  cent,  of  the  dextrose  is  converted  into  a  mixture  of  acetic 
and  butyric  acids  in  varying  proportions,  small  amounts  of  alcohols 
(ethyl,  propyl,  and  zsobutyl)  are  formed,  and  a  considerable  evolution 
of  a  mixture  cf  carbon  dioxide  and  hydrogen  occurs.  In  an  atmosphere 
of  nitrogen,  the  butyric  fermentation  is  readily  set  up  in  a  culture 
medium  quite  free  from  nitrogenous  compounds,  the  gaseous  nitrogen 
being  utilised  to  the  extent  of  about  3  mg.  per  gram  of  sugar  de¬ 
composed.  A.  H. 

Alcoholic  Fermentation  of  the  Must  of  Indian  Figs  with 
Yeast  Acclimatised  to  Sodium  Fluoride.  C.  Ulpiani  and  L. 
Sarcoli  (Alii  Real.  Accad.  Lincei,  1902,  [v],  11,  ii,  173  — 178.  Compare 
Abstr.,  1902,  ii,  164). — In  continuation  of  their  former  investigations 
(loo.  cit.),  the  authors  find  that,  by  means  of  yeasts  acclimatised  to 
solutions  containing  sodium  fluoride,  it  is  possible  to  employ  the 
fermentation  of  the  must  of  Indian  figs  for  the  commercial  production 
of  alcohol,  previous  sterilisation  of  the  must  being  unnecessary.  The 
yeasts  made  use  of  were  grown  in  a  series  of  tubes  containing  must 
with  proportions  of  sodium  fluoride  increasing  up  to  0*25  percent.,  and 
were  then  employed  for  pitching  must  also  containing  0  25  per  cent, 
of  sodium  fluoride.  By  this  means,  the  organism  which,  in  ordinary 
circumstances,  induces  spontaneous  fermentation  of  the  must,  Sac- 
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charoymyces  Opuntice,  is  completely  suppressed,  as  are  also  secondary 
bacterial  fermentations  (lactic,  mannitic.  &c.), and  the  yield  of  alcohol 
is  practically  theoretical.  The  results  obtained  with  such  acclimatised 
cultivations  of  S.  Pastorianus  II  and  S.  Cerevisice  are  as  follows : 


Sugar  in 

Sugar  re- 

o 

O 

CO, 

Alcohol 

Alcohol 

must. 

maining. 

(calc.). 

(found). 

(calc.). 

(found). 

S.  Past.  II  . 

10*5552 

5-1603 

4  5989 

5-3948 

5  1032 

S.  Cerevisice . 

10-5552 

trace 

5-1603 

5  3692 

5-3918 

4-8401 

T.  H.  P. 


Action  of  Carbon  Dioxide  on  the  Movements  of  Water  in 
Plants.  P.  Kosaroff  ( Bied .  Cenlr.,  1902,  31,  764  ;  from  Bot.  Centr., 
1900,  83,  138 — 144). — Carbon  dioxide  reduces  the  consumption  of 
water  both  in  entire  plants  and  in  branches  with  or  without  leaves. 

The  withering  of  plants  under  the  prolonged  influence  of  carbon 
dioxide  is  due  to  diminished  absorption  and  transpiration  of  water. 

N.  H.  J.  M. 

Changes  in  Phosphorus  in  the  Germination  of  Vetches. 
Leonid  Iwanoff  ( Chem .  Centr .,  1902,  ii,  1001 — 1002  ;  from  Ber.  deut. 
bot.  Ges.,  20,  366 — 372). — Inorganic  phosphates  appear  soon  during 
germination,  and  after  30  days  represent  93  per  cent,  of  the  total 
phosphorus.  Most  of  the  phosphates  are  derived  from  proteid  phos¬ 
phorus,  some  from  the  soluble  phosphates,  and  the  smallest  amount 
from  lecithin,  which  suffers  least  change  during  germination. 

N.  H.  J.  M. 

Changes  in  the  Proteid  Phosphorus  of  Plants.  W.  Zaleski 
(Chem.  Centr.,  1902,  ii,  1002;  from  Ber.  deut.  bot.  Ges.,  20,  426 — 433). — 
In  experiments  with  seedlings  of  Lupinus  angustifolius,  10,  15,  and  25 
days  old,  it  was  found  that  organic  phosphorus  compounds  rapidly 
decomposed  and  that,  coincidently,  the  inorganic  phosphates  increased. 
The  phosphates  are  formed  chiefly  in  the  cotyledons  and  then  migrate 
to  the  axial  organs,  where  they  accumulate.  Whilst  the  proteid 
phosphorus  of  the  cotyledons  is  much  reduced  in  quantity,  the  other 
undefined  phosphorus  compounds  migrate  unchanged  to  the  axial 
organs,  where  they  are  converted  into  phosphates. 

Proteids  containing  phosphorus  are  much  more  stable  than  those 
which  do  not  contain  phosphorus. 

The  complete  elimination  of  proteid  phosphorus  observed  by 
Iwanoff  (preceding  abstract)  is  attributed  to  the  cultivation  ©f  the  seed¬ 
lings  having  been  too  prolonged.  N.  H.  J.  M. 

Assimilation  in  Wheat.  Josef  Adorjan  (J.  Landw.,  1902,  50, 
193 — 230). — The  amounts  of  dry  matter,  nitrogen,  ash,  and  phos¬ 
phoric  acid  were  determined  in  wheat  at  different  periods  from  May 
to  July.  The  greater  poition  of  nutritive  ccnstituents  are  taken  up 
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during  the  earlier  periods  of  growth.  Nitrogen  especially  is  accumu¬ 
lated  at  an  early  stage.  During  the  flowering  phase  and  the  peiiod 
immediately  preceding  it,  phosphoric  acid  is  assimilated  to  a  greater 
extent  than  nitrogen.  N.  H.  J.  M. 

Latex  of  Euphorbia  Candelabro.  Orazio  Rebuffat  ( Gazzettci , 
1902,  32,  ii,  168 — 172). — The  fresh  latex  of  Euphorbia  candelabro 
is  quite  white  and  has  a  sp.  gr.  0  83 ;  when  kept,  it  becomes 
coagulated  to  a  white  mass,  turning  yellow  on  diying.  A  very  small 
proportion  is  soluble  in  water,  and  this  contains  saccharine  matter, 
the  calcium  salt  of  an  organic  acid,  and  some  other  substances.  From 
a  litre  of  the  latex,  about  700  grams  of  air-diied  material,  insoluble  in 
water,  are  obtained.  When  treated  with  organic  solvents,  the  juice 
yields  about  20  per  cent,  of  insoluble  gummy  matter,  the  piincipal 
product  being  a  white,  neutral  substance,  candeuphorbone,  C70H120O3  ;  it 
melts  at  118 — 119°  and  is  insoluble  in  acetic  acid,  water,  or  alkaline 
solutions,  but  soluble  in  neutral  organic  solvents  and  also  in  concen¬ 
trated  sulphuric  acid,  to  which  it  imparts  first  an  orange,  and  later  a 
brown,  colour ;  with  bromine,  it  gives  an  additive  compound,  and 
when  fused  with  potassium  hydroxide  it  yields  small  quantities  of  an 
acid  substance ;  it  is  not  acted  on  by  light,  but,  when  kept  for  some 
time  in  a  fmed  condition,  it  is  transformed  without  loss  of  weight  into 
a  colourless,  glassy  mass  which  melts  at  54 — 55°,  turns  yellow  in  the 
light,  and,  when  strongly  heated,  decomposes,  evolving  an  odour  resem¬ 
bling  that  of  gum  lac.  When  heated  with  zinc  dust,  candeuphorbone 
gives  rise  to  strongly  fluorescent  hydrocarbons  of  high  boiling  point, 
resembling  oil  of  resin.  From  the  small  quantity  of  other  substances 
contained  in  the  latex,  a  wax-like  mass  melting  at  155 — 156°  was 
separated. 

When  left  in  a  warm,  damp  place,  the  latex  is  rapidly  attacked  by 
moulds,  and  undergoes  profound  trar  sformation.  Extraction  of  this 
changed  mass  with  organic  solvents  yields  candeuphorben,  C^H^Or, 
a  very  stable  substance,  which  separates  in  shining,  flattened 
needles  melliDg  at  117 — 118°,  is  unchanged  by  light  and  resists  the 
action  of  fused  potassium  hydroxide,  but  is  dissolved  by  concentrated 
sulphuric  acid.  T.  H.  P. 

Fatty  Oil  contained  in  Apricot  Kernels.  Karl  Dieterich 
( Chem .  Centr.,  1902,  ii,  943  ;  from  Verh.  Vers.  Diutsch.  Naturforsch. 
Aerzte,  1901,  ii,  165 — 168). — The  kernels  of  apricots  contain  40 — 41 
per  cent,  of  a  fatty  oil  which  has  a  sp.  gr.  0  9 15 — 0  9211  at  15°,  and 
0’9010 — 0-9015  at  90°  ;  refractometer  number,  65  6 — 67*0  at  25°,  58"0 
at  40°,  52-25  at  50°;  ciitical  temperature,  46"47°;  acid  number, 
3"53 — 360  ;  saponification  number,  1931  —  215-1  ;  Hiibl’s  iodine 
number,  100 — 108-7;  Hiibl- Waller’s  iodine  number,  107"8 — 108  9; 
it  solidifies  at  —  14°  to  —  20°.  The  fatty  acids  melt  at  4"5°,  and 
solidify  at  0°,  have  a  sp.  gr.  0'9095  at  15°,  0-8875  at  90°;  lefracto- 
meter  number,  56  23—56-30  at  25°,  56-0  at  40°,  41-3  at  50°;  critical 
temperature,  19  5° ;  Hubl’s  iodine  number,  99-06 — 99  82 ;  Hiibl-Waller’s 
iodine  number,  96-64 — 97-90.  The  composition  of  apricot  oil  is  very 
similar  to  that  of  peach  or  almond  oil.  Whilst,  however,  almond 
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oil  gives  a  light  yellow  coloration  with  equal  parts  of  nitric  and 
sulphuric  acids,  or  with  fuming  nitric  acid,  sulphuric  acid  and  water 
(Biber’s  reaction),  apricot  oil  yields  a  red  coloration.  It  may  also  be 
distinguished  from  almond  oil  by  the  stability  of  the  emulsion  it  forms 
with  calcium  hydroxide  (Nickles’  reaction).  E.  W.  W. 

Starch  in  Evergreen  Leaves  and  its  Relation  to  Carbon 
Assimilation  during  Winter.  K.  Miyake  ( Bied .  Centr.,  1902,  31, 
753 — 754 ;  from  Bot.  Mag.  Tokyo,  1900,  14,  No.  158  ;  and  Bot.  Centr., 

1901,  85,  389). — The  amount  of  starch  in  evergreen  leaves  varies 
according  to  the  species,  monocotyledons  generally  containing  less  than 
dicotyledons,  gymnospermia,  and  pteridophyta,  and  sometimes  none  at 
all.  The  decrease  in  the  amount  of  starch  reaches  its  minimum  at 
the  end  of  January;  from  the  end  of  February,  the  amount  of  starch 
increases  and  is  generally  greater  in  the  spring  than  towards  the  end 
of  summer  or  the  beginning  of  autumn. 

In  winter,  the  production  of  starch  by  assimilation  is  slow,  and  some 
of  it  migrates  to  the  body  of  the  plant. 

Lidforss’s  statement  that  crystals  of  calcium  oxalate  are  entirely 
absent  in  winter  is  not  confirmed.  N.  H.  J.  M. 

Feeding  Horses  with  Peat  Molasses.  L.  Grandeau  and 
Alekan  {Bied.  Centr.,  1902,  31,  742 — 743  ;  from  Landw.  Presse,  1902, 
No.  2). — In  experiments  with  horses,  it  was  found  that  the  peat  of 
peat  molasses  was  distinctly  injurious  to  digestion,  whilst  no  appreci¬ 
able  effect  was  observed  as  regards  retention  by  the  peat  of  the 
potassium  salts  of  the  molasses. 

Molasses  foods  not  containing  peat  are  without  laxative  effect  when 
carefully  employed.  N.  H.  J.  M. 

Straw  as  Food.  Franz  Lehmann  {Bied.  Centr.,  1902,  31, 
738 — 740  ;  from  Deut.  landw.  Presse,  19,  445). — By  beatiDg  straw 
chaff  with  twice  its  weight  of  water  and  2 — 4  per  cent,  of  its  weight 
of  sodium  hydroxide  for  6  hours  under  a  pressure  of  4 — 5  atmospheres, 
a  soft  product  is  obtained  which  cattle  and  sheep  eat  readily.  In  the 
case  of  oat  straw,  feeding  experiments  with  sheep  showed  that  56 — 60 
per  cent,  of  the  organic  matter  was  digested.  In  another  sheep  fat¬ 
tening  experiment,  it  was  found  that  1000  parts  of  the  heated  straw 
and  170  parts  of  cotton  cake  meal  were  equivalent  to  1400  of  clover 
hay. 

Cows  consumed  large  quantities  of  the  straw  fodder  without  injuri¬ 
ous  effects.  N.  H.  J.  M, 

Cultivation  of  Wheat  in  the  Experimental  Fields  at  Grig- 
non  in  1902.  Pierre  P.  Deh^rain  and  C.  Dupont  {Conipt.  rend., 

1902,  135,  654 — 657). — The  yield  of  wheat  in  1902  was  the  greatest 
since  the  commencement  of  the  experiments  in  1875.  This  is  attri¬ 
buted  to  the  rains  in  May.  Irrigation  of  wheat  in  the  spring  is 
recommended  when  practicable. 

Experiments  with  several  varieties  of  wheat,  with  large  and  small 
grains  in  each  case,  showed  that  the  grain  of  the  produce  was  always 
heaviest  when  the  heavier  seed  was  used,  N.  H.  J.  M, 
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White  Clover.  P.  Pierre  Dehisrain  and  Em.  Demoussy  (Ann. 
Agron.,  1902,  28,  497 — 522). — Inoculation  experiments  in  which 
garden  soil  was  applied  to  four  different  non-calcareous  soils  were  only 
successful  in  one  case,  an  acid  heath  soil.  This  soil  contained  the 
necessary  microbes,  but  in  insufficient  quantity. 

Liming  is  advantageous  when  a  soluble  phosphate  or  a  superphos¬ 
phate  is  applied,  but  is  objectionable  in  absence  of  phosphates  or  in 
conjunction  with  phosphatic  nodules.  N.  H.  J.  M. 

Importance  of  Chemical  Investigation  of  Soils  in  their 
Amelioration.  Ferdinand  Wohltmann  (Bied.  Centr.,  1902,  31, 
721 — 725  ;  from  III.  Landw.  Zeit.,  1899,  Nos.  84  and  85). — Attention 
is  called  to  the  importance  of  the  mechanical  analysis  of  soils  and  a 
knowledge  of  their  geological  origin  and  the  climatic  conditions. 

N.  H.  J.  M. 

Vegetable  Soil.  Theophile  Schliesing  (Com.pt.  rend.,  1902,  135, 
601 — 605.  Compare  Abstr.,  1901,  ii,  471,  and  1902,  ii,  422). — Two 
sub-soils,  the  one  very  calcareous  and  the  other  a  clayey  sand,  were 
separated  into  constituents  which  settled  in  water  in  10  seconds,  5 
minutes,  1  hour,  and  24  hours  respectively,  and  the  still  finer  particles 
which  remained  in  suspension  after  24  hours.  The  percentages  of 
organic  carbon  in  the  different  portions  were  found  to  be  as  follows  : 

Calcareous  soil.  Clayey  sand. 

1.  2.  3.  4.  5.  '"T  2.  "  3^  4. 

0-2  0‘33  1-20  3-92  2-73  0-073  0  089  0-350  3  560  2-070 

In  discussing  the  process  by  which  organic  matter  becomes  attached 
to  the  finest  particles  of  the  soil,  the  opinion  is  expressed  that  the 
organic  and  other  nearly  insoluble  substances  are  first  dissolved  and 
then  deposited  and  that  their  solubility  is  then  diminished. 

N.  H.  J.  M. 

Pot  Experiments  to  Test  Field  Observations  concerning 
Soil  Deficiencies.  Burt  L.  Hartwell  (14^/i  Ann.  Rep.  Rhode  Island 
Agr.  Exper.  Stat.,  1901,  274 — 293). — Out  of  four  pot  experiments, 
only  one  gave  results  agreeing  with  those  obtained  in  the  field®.  In 
one  case,  however,  the  field  experiment  had  only  been  for  one  year,  and 
in  two  cases  the  field  experiments  had  been  made  several  years 
previously.  N.  H.  J.  M. 

Agricultural  Value  of  Martin  [Siemens]  Slag.  Arthur  Peter  - 
mann  (Ann.  Agron.,  1902,  28,  541 — 542  ;  from  J.  d’agr.  prat.,  1902,  iii, 
535). — The  four  slags  with  which  the  experiments  were  made,  contained 
2'19 — 10'80  per  cent,  of  phosphoric  acid  soluble  in  mineral  acid, 
8-31 — 25'28  per  cent,  of  soluble  silica,  and  0-19 — 3'70  per  cent,  of  lime. 
The  results  of  pot  experiments  in  which  wheat  was  grown  in  soil 
containing  0-044  per  cent,  of  total  phosphoric  acid  (1)  with  sodium 
nitrate  and  potassium  sulphate,  (2)  as  (1),  with  basic  slag  as  well,  and 
(3  —  6)  with  Martin  slag  in  addition  to  nitiate  and  potassium  sulphate, 
vol.  lxxxiv.  ii  7 
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showed  that  all  the  phosphatic  manures  were  very  effective.  Two  of 
the  Martin  slags  gave  better,  and  two  inferior,  results  to  those  ob¬ 
tained  with  basic  slag.  1ST.  J.  H.  M. 
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Analytical  Chemistry. 


Gasometry  by  means  of  Victor  Meyer’s  Vapour  Density 
Apparatus.  Julius  Mai  and  M.  Silberberg  (Ber.,  1902,  35, 
4229 — 4238;  Chem.  Zeit .,  1902,  26,  875). — The  authors  describe  in 
detail  a  method  of  using  a  slightly  modified  form  of  V.  Meyer’s  vapour 
density  apparatus  for  the  estimation  of  substances  which  readily 
evolve  a  gas  when  treated  with  strong  sulphuric  acid.  The  appar¬ 
atus,  which  is  partly  filled  with  strong  sulphuric  acid,  is  fitted  with  a 
jacket  through  which  aniline  vapour  is  passed  ;  the  substance  con¬ 
tained  in  an  ignited  asbestos  cartridge  is  now  dropped  in,  and  the 
gas  displaced  by  the  evolution  of  gas  in  the  reaction  is  measured  over 
oil.  The  analyses  of  carbonates,  chlorides,  sulphites,  and  oxalates,  of 
which  the  figures  are  given,  agree  well  with  the  theoretical  results. 

R.  IT.  P. 

Preparation  of  Normal  Solutions.  Friedrich  W.  KDster  and 
Ph.  Siedler  (Chem.  Zeit.,  1902,  26,  1055 — 1056). — It  is  recommended 
to  prepare  normal  solutions  of  hydrochloric,  nitric,  and  sulphuric  acids, 
and  also  of  the  alkaline  hydroxides,  by  suitably  diluting  a  somewhat 
concentrated  solution,  the  density  of  which  is  exactly  known.  Refer¬ 
ence  should  be  made  to  tables  published  by  one  of  the  authors. 

L.  de  K. 

Proposals  for  a  Rational  Series  of  Sieve  Numbers.  Adolf 
Mayer  (Zeit.  anal.  Chem.,  1902,  41,  601 — 606). — In  order  to  avoid  the 
empirical  and  irregular  increase  in  the  dimensions  of  the  meshes  of  a 
set  of  sieves,  it  is  proposed  that  their  linear  dimensions  should  be 
made  to  increase  in  a  geometrical  ratio,  and  the  series  1,  1*6,  2*5,  4, 
6 -3,  and  10  mm.  is  suggested,  as  giving  an  approximate  increase  of  60 
per  cent,  at  each  step.  M.  J.  S. 

Estimation  of  Chlorine  in  Urine.  Maurice  Bernard  (Chem. 
Centr.,  1902,  ii,  827 — 828;  from  Pharm.  Zeit.,  47,  656 — 657). — The 
urine  is  mixed  with  some  sodium  carbonate  and  potassium  nitrate, 
evaporated  to  dryness,  and  incinerated.  The  ash  is  dissolved  in  a  little 
dilute  nitric  acid,  carefully  neutralised  with  sodium  carbonate,  and  the 
phosphoric  acid  removed  with  barium  mixture.  The  filtrate  is  titrated 
with  silver  nitrate  as  usual.  L.  de  K. 

Estimation  of  Fluorine,  Wilhelm  Graf  zu  Leiningen- 
Westf.rburg  (Chem.  Zeit.,  1902,  26,  967 — 968). — The  fluoride,  freed, 
if  necessary  from  silica,  is  heated  at  180 — 200°  with  sulphuric  acid  in 
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a  special  platinum  apparatus  ;  during  the  heating,  a  current  of  dry  air 
is  transmitted.  The  hydrogen  fluoride  is  passed  through  a  weighed 
absorption  tube  filled  with  beads  of  Jena  borosilicate  glass,  which  it 
attacks  with  formation  of  silicon  and  boron  fluorides.  When  no  more 
fumes  are  noticed,  the  contents  of  the  absorption-tube  are  washed 
with  a  boiling  25  per  cent,  solution  of  potassium  hydroxide,  then  with 
water,  alcohol,  or  ether,  dried,  and  reweighed.  The  loss  in  weight 
multiplied  by  T313229  represents  the  weight  of  the  fluorine. 

L.  de  K. 

Titration  of  Dissolved  Oxygen  with  Indigo  and  Hypo¬ 
sulphite  Solution.  A.  Wangerin  and  Daniel  Vorlander  ( Chem . 
Centr.,  1902,  ii,  818 — 819  ;  from  Zeit.  Farben  u.  Textilchem. ,  1902,  1, 
439 — 442). — A  modification  of  Schutzenberger’s  method.  A  measured 
volume  of  standard  0'1  per  cent,  solution  of  indigotin  sulphate  is  de¬ 
colorised  by  means  of  a  standard  hyposulphite  solution  in  a  current  of 
coal-gas;  100 — 200  c.c.  of  the  water  to  be  tested  are  added  and  the 
blue  colour  is  again  destroyed  by  careful  addition  of  hyposulphite. 

When  titrating  in  acid  solution  at  the  ordinary  temperature,  the 
value  found  is  just  one-half  of  that  obtained  by  titrating  an  alkaline 
solution  at  45 — 50°.  L.  de  K. 

Analyses  of  Atmospheric  Air.  Orazio  Rebuffat  ( Gazzetta , 
1902,  32,  ii,  153 — 157). — The  author  describes  modifications  in  the 
methods  of  air  analysis,  introduced  for  the  purpose  of  examining  the 
air  over  certain  land  to  see  whether  the  effluvium  of  a  neighbouring 
sewage  works  had  any  injurious  effect  on  the  air.  The  modifications 
deal  with  the  estimation  of  ammonia,  hydrogen  sulphide,  and  carbon 
dioxide,  and  with  the  aspiration  and  measurement  of  the  air.  The 
odoriferous  constituents  of  the  air,  other  than  ammonia  and  hydrogen 
sulphide,  were  estimated  by  passing  the  air  through  paraffin  oil,  which 
was  afterwards  acidified  with  sulphuric  acid  and  titrated  with  centi- 
normal  potassium  permanganate  solution.  T.  IT.  P. 

Volumetric  Estimation  of  Sulphuric  Acid  in  Sulphates. 
A.  Gawalowski  (Zeit.  anal.  Chem.,  1902,41,614 — 615). — The  author’s 
method  (Abstr.,  1888,  751)  may  yield  incorrect  results  if  certain  pre¬ 
cautions  are  neglected.  There  must  be  no  ammonium  salts  present. 
Not  more  than  0‘2  gram  of  substance  should  be  taken.  The  standard 
solutions  must  be  decinormal,  not  stronger.  The  titration  must  take 
place  at  the  boiling  temperature.  Diresorcinolphthalein  is  superior 
to  phenolphthalein  as  an  indicator.  M.  J  S. 

Detection  and  Estimation  of  Sulphurous  Acid  in  Wines. 
L.  Mathieu  (Ann.  Chivn.  anal.,  1902,  7,  364 — 367). — Test  for  Sulphur 
Dioxide. — A  lump  of  marble  weighing  about  1  gram,  1  c.c.  of  hydro¬ 
chloric  acid,  and  10  c.c.  of  the  wine  are  heated  in  a  small,  round- 
bottomed  flask  and  the  vapour  is  passed  through  a  mixture  of  5  c.c. 
of  water  and  2  c.c.  of  iodine  solution  (2*54  grams  of  iodine  and 
3‘5  grams  of  potassium  iodide  per  litre).  When  about  2  or  3  c.c. 
have  passed  over,  the  distillate  is  filtered  and  tested  for  sulphuric  acid. 

7—2 
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Excess  of  Total  Sulphur  Dioxide. — To  ascertain  whether  the  sample 
contains  more  than  200  mg.  of  total  sulphur  dioxide,  10  c.c.  of  the 
sample  are  distilled  as  directed,  the  vapours  being  this  time  passed 
through  a  worm  condenser  and  received  into  a  tube  containing  3T  c.c. 
of  the  iodine  solution  ;  should  the  iodine  be  entirely  reduced,  there  will 
be  more  than  the  permissible  200  mg.  of  sulphur  dioxide  (1  per  litre). 

Excess  of  Free  Sulphur  Dioxide. — White  wines  may  be  tested  by 
adding  to  100  c.c.  of  the  sample  a  few  drops  of  starch  solution  and 
then  4’6  c.c.  of  iodine  solution ;  if  the  blue  colour  still  persists,  the 
wine  contains  less  than  30  mg.  of  sulphur  dioxide  (?  per  litre).  White 
and  red  wines  may  also  be  tested  by  adding  to  50  c.c.  of  the  sample 
2‘3  c.c.  of  iodine  solution,  a  few  drops  of  hydrochloric  acid,  and  2  c.c. 
of  10  per  cent,  barium  chloride  solution.  If  the  30  mg.  limit  has  not 
been  exceeded,  no  further  precipitation  of  barium  sulphate  should  take 
place  on  adding  more  iodine.  L.  de  K. 

Gravimetric  Estimation  of  Tellurium  by  means  of  Hypo- 
phosphorous  Acid.  Alexander  Gutbier  [with  E.  Rohn]  [Zeit. 
anorg.  Chern.,  1902,  32,  295 — 297). — An  aqueous  solution  of  telluric 
acid  gives  with  hypophosphorous  acid,  a  colloidal  solution  of  tellurium 
(Abstr.,  1902,  ii,  653).  When  this  solution  is  boiled,  the  tellurium  is 
completely  precipitated  in  a  form  which  can  easily  be  filtered.  The 
method  can  only  be  used  when  no  other  salts  are  present  which  would 
be  reduced.  J.  McC. 

Quantitative  Separation  of  Tellurium  from  Antimony. 
Alexander  Gutbier  [and,  in  part,  F.  Resenscheck]  {Zeit.  anorg. 
Chem.,  1902,  32,  260—271.  Compare  Abstr.,  1902,  ii,  558,  652).— 
Muthmann  and  Schroder’s  method  for  the  separation  of  tellurium  and 
antimony  does  not  give  good  results,  as  the  tellurium  is  not  completely 
precipitated  under  these  conditions.  The  separation  is  best  effected  by 
means  of  hydrazine  hydrate  (or  its  hydrochloride,  but  not  sulphate)  in 
presence  of  tartaric  acid.  Elementary  tellurium  is  quickly  and  com¬ 
pletely  precipitated  (Abstr.,  1901,  ii,  687),  and  the  antimony  may 
then  be  precipitated  as  sulphide.  The  hydrazine  may  be  replaced  by 
hydroxylamine,  but  this  is  not  to  be  recommended  because  it  requires 
prolonged  boiling  in  ammoniacal  solution  to  effect  complete  reduction. 
Jannasch  and  Heimann’s  observation  (Abstr.,  1899,  ii,  60)  that  the 
reduction  is  complete  in  about  an  hour,  has  not  been  confirmed. 

J.  McC. 

Volumetric  Estimation  of  Hydrazine.  Robert  Stoll6  {J.  pr , 
Chem.,  1902,  [ii],  66,  332 — 338.  Compare  Abstr.,  1891,  263). — 
Hydrazine,  in  hydrazine  hydrate  or  its  salts,  is  estimated  by  adding 
potassium  or  sodium  hydrogen  carbonate  and  immediately  titrating 
with  a  standard  iodine  solution  in  presence  of  starch.  As  the  reaction 
N2H4  +  2I2  =  N2  +  4HI  finishes  slowly,  the  coloration  should  persist  for 
at  least  2 — 4  minutes.  The  titration  is  not  affected  by  the  presence 
of  ammonia. 

As  pure  hydrazine  sulphate  is  easily  prepared,  it  is  recommended  as 
a  standard  for  the  preparation  of  iodine  solutions. 
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In  conjunction  with  methyl-orange  as  an  indicator,  hydrazine  sulph¬ 
ate  can  be  used  for  estimation  of  dissolved  alkalis.  The  reaction 
takes  place  according  to  the  equation:  2N2H4,H2S04  +  2KOH  = 
(N2H4)2,H2S04  +  K2S04  +  2H20.  The  action  ot  iodine  on  propyl- 
hydrazine  leads  to  the  formation  of  s-dipropylhydrazine.  When  iodine 
solution  is  rapidly  added  to  benzylhydrazine,  the  following  reaction 
occurs:  CH2Ph*N„H3  +  2I2  =  CH2PhI  +  3HI  +  N2  (compare  Abstr., 
1900,  i,  698). 

The  action  of  iodine  on  phenylhydrazine  in  sodium  hydrogen  car¬ 
bonate  solution  in  an  atmosphere  of  carbon  dioxide  leads  to  the  forma¬ 
tion  of  diazobenzenephenylhydrazide  (compare  Abstr.,  1893,  i,  509  ; 
1900,  i,  707)  according  to  the  equation:  2N2H3Ph  +  2T2  =•  4HI  + 
NPh:N-NPh*NH2  (compare  Fischer,  Ber.,  1877,  10,  1335;  Meyer, 
Abstr.,  1887,  1042).  Omission  of  the  carbon  dioxide  atmosphere 
resulted  in  the  formation  of  phenyldiazoimide  and  aniline. 

Diazotoluenetolylhydrazide,  formed  by  the  action  of  iodine  on  tolyl- 
hydrazine,  melts  at  95°. 

The  action  of  iodine  on  benzoylhydrazine  at  the  ordinary  tempera¬ 
ture  leads  to  the  formation  of  benzoic  acid  with  evolution  of  nitrogen  ; 
at  0°,  s-dibenzoylhydrazine  is  formed.  Gr.  Y. 

Volumetric  Estimation  of  Nitric  Acid  in  Water.  Otto 
Schmatolla  ( Chem .  Centr.,  1902,  ii,  1152 — 1153;  from  Apoth.-Zeit ., 
17,  697 — 698). — A  modification  of  Marx’s  process.  A  solution  is  pre¬ 
pared  by  dissolving  4 — 5  grams  of  indigotin  in  80 — 100  grams  of  sulph¬ 
uric  acid  and  diluting  with  water  to  a  litre.  A  solution  of  potassium 
nitrate  containing  0’001  gram  of  nitric  pentoxide  per  c.c.  is  also 
required  ;  before  use,  4  c.c.  are  diluted  to  100  c.c.  Thirty  c.c.  of  sul¬ 
phuric  acid  are  mixed  with  1  c.c.  of  the  indigo  solution,  prepared  by 
diluting  the  stock  solution  with  an  equal  volume  of  water ;  the  mix¬ 
ture  is  heated  on  the  water-bath,  and  the  potassium  nitrate  solution 
added  at  intervals  of  2  or  3  minutes  until  the  liquid  is  decolorised. 
Having  thus  found  the  titre  of  the  indigo,  which  should  amount  to 
0T2 — 0*32  mg.  of  nitric  pentoxide,  it  may  be  used  for  the  estimation 
of  nitrates  in  water.  Waters  containing  a  large  amount  of  nitrates 
should  be  suitably  diluted.  L.  de  K. 

Estimation  of  Phosphoric  Acid  by  Titrating  the  Am¬ 
monium  Phosphomolybdate  Precipitate.  Josef  C^zar  ( Chem . 
Centr.,  1902,  ii,  820 — 821;  from  Bull.  Assoc,  beige.  Chimistes,  1902,16, 
247 — 253). — Nyssen’s  process  is  recommended  ;  this  consists  in 
titrating  with  a  standard  solution  of  sodium  hydroxide  the  phospho¬ 
molybdate  precipitated  in  the  cold. 

-  One  hundred  parts  of  the  yellow  precipitate  (containing  3*789  parts 
of  phosphorus  pentoxide)  require  for  neutralisation  49*46  parts  of 
sodium  hydroxide.  L.  de  K. 

Volumetric  Estimation  of  Phosphoric  Acid,  de  Molinari 
(Awn.  Chim.  anal.,  1902,  7,  405 — 407). — Reagents  required.  A  solution 
containing  90  grams  of  ammonium  molybdate  and  a  few  drops  of 
ammonia  per  litre,  a  saturated  solution  of  ammonium  nitrate,  nitric 
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acid  of  sp.  gr.  1  '4,  equivalent  solutions  of  potassium  hydroxide  and 
sulphuric  acid  representing  0001  gram  of  phosphoric  oxide  perc.c.,  and 
a  solution  of  ammonium  citrate  prepared  by  dissolving  500  grams 
of  citric  acid  in  about  700  c.c.  of  ammonia  of  sp.  gr.  092,  cooliug  to 
15°,  diluting  with  water  to  sp.  gr.  1  ‘09,  and  then  mixing  with  am¬ 
monia  to  the  extent  of  50  c.c.  per  litre. 

Super phosphates.  Two  grams  of  the  sample  are  extracted  with  water 
and  the  solution  diluted  to  250  c.c.  ;  the  residue  is  then  treated  with 
100  c.c.  of  ammonium  citrate,  the  extract  being  also  diluted  to  250  c.c.  ; 
12 ‘5  c.c.  of  each  solution  are  taken  for  analysis.  Ten  c.c.  of  dilute  nitric 
acid  (1  : 1)  and  15  c.c.  of  ammonium  nitrate  are  added,  and  after  diluting 
to  70  c.c.  the  mixture  is  boiled  for  10  minutes  ;  the  flame  is  then  removed 
and  20  c.c.  of  ammonium  molybdate  are  added  in  two  portions  of  10 
c.c.  each.  After  10  minutes,  the  precipitate  is  washed  by  decantation 
and  filtration,  until  the  washings  are  no  longer  acid.  The  filter  and 
its  contents  are  then  treated  with  a  definite  volume  of  standard 
alkali,  the  excess  of  which  is  titrated  in  the  usual  manner  with 
sulphuric  acid  and  phenolphthalein. 

Basic  slags.  Ten  c.c.  of  the  acid  solution  (5  grams  in  500  c.c.)  are 
mixed  with  ammonia  until  a  permanent  precipitate  has  formed  ;  10  c.c. 
of  dilute  nitric  acid  (1:1)  and  15  c.c.  of  ammonium  nitrate  are  added, 
and,  after  diluting  to  70  c.c.  the  liquid  is  heated  to  boiling  and  pre¬ 
cipitated  by  adding  successively  5  and  10  c.c.  of  ammonium  molybdate. 

Phosphates,  soluble  phosphates.  The  same  process  is  used  as  for  basic 
slags,  but  in  addition  10  c.c.  of  ammonium  citrate  are  added  and 
40  c.c.  of  molybdate  solution  in  two  portions  of  20  c.c.  are  used. 

Mixed  manures.  The  same  process  is  used  as  for  superphosphates. 

L.  DE  K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  in  Basic 
Slags  by  the  Molybdate  Method.  Hugo  Neubauer  (Zeit.  angew. 
Chem.,  1902,  15,  1133 — 1135). — The  triple  phosphate,  obtained  by 
Wagner’s  new  citrate  process,  may  contain  an  admixture  of  silica, 
particularly  when  the  improved  molybdate  solution,  containing  excess 
of  ammonium  nitrate,  is  employed ;  the  precipitate  is,  therefore, 
redissolved  in  hydrochloric  acid,  and  the  silica  rendered  insoluble  by 
evaporation  to  dryness.  After  extracting  the  residue  with  hydro¬ 
chloric  acid,  the  phosphoric  acid  is  estimated  in  the  filtrate. 

L.  de  K. 

Improvement  in  Marsh’s  Apparatus.  Armand  Gautier  (Bull.. 
Soc.  chim.,  1902,  [iii],  27,  1030 — 1034). — A  figure  of  the  apparatus- 
used  by  the  author  is  given  in  the  original  paper.  The  arsenic  is  first- 
isolated  as  the  sulphide,  the  latter  is  then  dissolved  in  aqueous  ammo¬ 
nium  carbonate,  and  the  dry  residue  from  the  evaporation  of  this  solu¬ 
tion,  after  oxidation  with  nitric  acid  in  presence  of  sulphuric  acid,  is 
dissolved  in  water  and  added  to  the  generating  flask  of  the  apparatus. 
The  action  of  the  acid  on  the  zinc  is  started,  if  necessary,  by  the  addi¬ 
tion  of  platinic  chloride  in  place  of  a  copper  salt,  since  the  latter  forms 
a  copper  arsenide  which  is  not  decomposed  by  acids.  The  issuing  gas 
is  dried  by  passing  through  a  plug  of  dry  cottoD  wool  before  being 
heated.  T.  A.  H. 
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Retention  of  Arsenic  by  Iron  in  the  Marsh-Berzelius  Method. 
Charles  L.  Parsons  and  Morris  N.  Stewart  [J.  Amer.  Chem.  Soc ., 
1902,  24,  1005 — 1011). — Contrary  to  Allen’s  statement  ( J .  Soc.  Chem. 
Ind.,  1902,  21,  94)  that  a  trace  of  iron  added  to  the  liquid  to  be  tested 
for  arsenic  insures  a  more  regular  evolution  of  hydrogen  and  the 
formation  of  uniformly  deposited  mirrors  in  the  Marsh-Berzelius 
apparatus,  the  authors  state  that  the  presence  of  iron  either  in  the 
zinc  employed  or  in  the  solution  is  fatal  to  the  correct  determination  of 
arsenic.  If  only  a  qualitative  test  is  required,  a  trace  of  iron  does  not 
interfere.  The  missing  arsenic  is  found  along  with  iron  in  the  residue 
obtained  from  the  liquid  when  it  is  evaporated  to  dryness  with 
nitric  acid.  L.  de  K. 

Simplified  Elementary  Analysis.  Maximiliano  Dennstedt 
(Zeit.  anal.  Chem.,  1902,  41,  525 — 539). — The  combustion  is  made  in 
a  stream  of  oxygen  in  a  tube  containing  platinised  quartz  fragments. 
No  furnace  is  required,  the  tube  being  laid  in  a  trough  and  supported 
near  its  ends  by  two  simple  stands,  whilst  the  heat  is  supplied  by 
several  Bunsen  or  Teclu  burners.  Two  lateral  troughs  support  short 
heat  reflectors  ;  the  stands,  troughs,  and  reflectors  are  made  of  sheet- 
iron,  the  last  two  being  lined  with  asbestos  (see  Fritzsche,  Annalen, 
1897,  294,  83).  The  substance  is  always  introduced  in  a  porcelain 
boat.  The  arrangements  for  the  introduction  of  purified  air  and 
oxygen  are  of  the  usual  type,  calcium  chloride  and  soda-lime  being 
employed  as  absorbents  for  the  products  of  combustion.  At  the  end 
of  the  system  is  placed  a  wash-bottle  containing  dilute  palladium 
chloride  solution,  which  serves  as  a  gas  regulator  and  is  blackened 
when  unburnt  substance  passes  through  the  platinised  quartz. 
The  combustion  is  allowed  to  take  2 — 3  hours,  but  requires  attention 
only  about  every  quarter  of  an  hour.  If  the  substance  contains 
nitrogen,  three  boats  containing  lead  dioxide  are  introduced  between 
the  platinised  quartz  and  the  calcium  chloride  tube  but  are  not  heated 
until  the  whole  of  the  substance  is  burnt,  as  the  absorption  of  the 
oxides  of  nitrogen  is  only  complete  in  the  presence  of  moisture. 
Sulphur,  chlorine,  and  bromine  are  also  absorbed  by  the  lead  dioxide, 
and  can  then  be  estimated  by  the  ordinary  methods.  Iodine  is  not 
arrested,  but  can  be  taken  up  by  finely  divided  (molecular)  silver.  A 
similar  arrangement  is  used  for  the  Dumas  nitrogen  estimation,  the 
tube  is  then  charged  with  coarse  copper  oxide,  the  substance  is  mixed 
with  finer  oxide,  and  carbon  dioxide  is  supplied  by  heating  sodium 
hydrogen  carbonate.  With  the  exception  of  carbon  disulphide,  no 
organic  substance  has  been  met  with  which  could  not  be  analysed  by 
this  method.  M.  J.  S. 

Estimation  of  Carbon  Monoxide  and  Carbon  Dioxide  in 
Vitiated  Air.  Ferdinand  Jean  ( Compt .  rend.,  1902,  135,  746 — 748). 
—  In  the  apparatus  devised,  the  suspected  air  is  drawn  first  through  a 
wash-bottle  containing  50  c.c.  of  A/TOOO  palladious  chloride  solution 
(or  an  ammoniacal  solution  of  silver  nitrate).  Eight  to  10  c.c.  of 
carbon  monoxide  produce  an  appreciable  black  deposit,  which  serves 
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as  a  measure  of  the  quantity  of  carbon  monoxide  in  the  air.  After 
passing  through  this  solution,  the  air  is  drawn  through  a  wash- 
bottle  containing  5  c.c.  of  N/2  potassium  hydroxide  and  45  c.c.  of 
water  coloured  with  Blue,  C4B.  In  order  to  change  the  colour  of 
the  indicator,  88  c.c.  of  carbon  dioxide  are  required,  and  from 
the  volume  of  air  passed  through  until  this  change  takes  place 
the  amount  of  carbon  dioxide  present  in  the  air  can  be  found.  The 
air  finally  passes  through  a  wash-bottle  containing  sulphuric  acid, 
which  becomes  yellowish  or  brown  if  hydrocarbons  or  other  volatile 
organic  compounds  are  present  in  the  air.  The  numbers  given  apply 
to  air  at  18°.  J.  McC. 

Analysis  of  Carborundum  (Silicon  Carbide).  Alberto  Goetzl 
( Chem .  Zeit.,  1902,  26,  967). — The  compound  is  heated  with  excess  of 
lead  oxide  out  of  contact  with  air.  If  more  metallic  lead  is  obtained 
than  is  required  by  theory,  the  sample  contains  excess  of  carbon 
(graphite),  but  if  less  is  obtained,  it  points  to  admixture  of  sandy 
matter.  This  analysis  may  be  checked  by  absorbing  and  weighing 
the  carbon  dioxide  formed  during  the  combustion.  L.  de  K. 

Estimation  of  Free  and  Combined  Alkali  in  Sulphite  Liquors. 
R.  Schwartz  {Chem.  Zeit.,  1902,  26,  897). — The  alkali,  in  combination 
with  sulphurous  acid,  is  estimated  by  titrating  the  sulphur  dioxide 
with  A7/10  iodine  solution,  each  c.c.  of  which  represents  0’0031  gram 
of  sodium  oxide. 

After  destroying  the  blue  colour  by  careful  addition  of  solution  of 
sodium  thiosulphate,  the  free  alkali  is  titrated  with  Nj5  sulphuric 
acid,  each  c.c.  of  which  represents  0  0062  gram  of  sodium  oxide.  The 
total  amount  of  sodium  oxide  may  be  found  by  evaporating  a  portion 
of  the  liquid  with  sulphuric  acid  and  weighing  the  residual  sodium 
sulphate.  From  these  data  the  sodium  existing  as  sulphite,  sulphate, 
and  uncombined  alkali  may  be  calculated.  L.  de  K. 

Simplified  Estimation  of  Potassium.  B.  Sjollema  {Chem.  Zeit., 
1902,  26,  1014 — 1015). — The  troublesome  removal  of  sulphuric  acid  in 
manures  containing  potassium  salts,  such  as  kainite,  may  be  simplified 
by  using  a  sludge  of  freshly  precipitated  barium  carbonate  instead  of 
barium  chloride.  The  mixture  should  be  boiled  for  half  an  hour,  and  if 
the  substance  contains  but  little  magnesium  chloride  some  of  this  salt 
should  be  added.  A  filtrate  free  from  sulphates  is  obtained  which  may 
then  be  treated  with  platinum  chloride  and  a  few  drops  of  hydrochloric 
acid.  L.  de  K. 

Analysis  of  Bleaching  Powder.  Ludwig  Vanino  {Zeit.  anal. 
Chem.,  1902,  41,  539 — 541). — A  table  giving  the  weight  of  1  c.c.  of 
chlorine  at  temperatures  from  10°  to  30°  and  for  every  millimetre  of 
pressure  from  700  to  770  mm.  For  the  gasometric  evaluation  of 
bleaching  powder,  Scheibler’s  calcimeter  can  generally  be  used  with 
sufficiently  satisfactory  results.  M.  J.  S. 
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Estimation  of  Calcium  Sulphide  in  Bone  Charcoal.  Adelbert 

Bossing  ( Zeit .  anal.  Chem.,  1902,  41,  610 — 614). — When  large  amounts 
of  calcium  sulphide  are  present,  oxidation  with  potassium  chlorate 
and  hydrochloric  acid,  or  even  with  bromine  water,  is  attended  with 
escape  of  hydrogen  sulphide  and  consequent  low  results ;  but  if  the 
substance  is  treated  successively  with  an  alkali  hydroxide  and  excess 
of  bromine  and  subsequently  boiled  and  acidified,  this  error  is  com¬ 
pletely  avoided.  M.  J.  S. 

Estimation  of  Zinc  as  Sulphide.  A.  Thiel  (Zeit.  anorg.  Chem., 
1902,  33,  1  —  8). — Precipitated  zinc  sulphide  is  difficult  to  filter,  but 
if  zinc  solution  is  treated  successively  with  ammonium  acetate  and 
hydrogen  sulphide  solution  and  the  mixture  containing  excess  of 
these  reagents  boiled  in  a  round-bottomed  flask  for  two  minutes,  the 
zinc  sulphide  readily  separates  as  a  flocculent  precipitate.  After 
settling,  the  clear  liquid  is  decanted  through  a  filter  and  the  pre¬ 
cipitate  washed  by  decantation  with  hot  water  containing  hydrogen 
sulphide.  The  precipitate  is  transferred  with  as  little  water  as  possible 
to  a  50  c.c.,  Jena-glass,  conical  flask,  and  in  this  vessel,  together  with 
the  filter  ash,  it  is  dried  by  heating  first  on  the  water-bath  in  a  current 
of  air  and  then  in  a  small  asbestos  furnace  in  a  current  of  hydrogen 
sulphide,  the  hydrogen  sulphide  being  finally  displaced  by  a  current 
of  hydrogen.  This  is  repeated  until  the  weight  of  the  flask  is 
constant. 

The  author  recommends  heating  sulphides  (of  zinc,  manganese,  iron, 
lead,  and  copper)  in  a  current  of  hydrogen  sulphide  rather  than  with 
sulphur  in  a  current  of  hydrogen.  J.  McC. 

Estimation  of  Zinc  by  Cohn’s  Method.  Lucien  L.  de  Koninck 
and  M.  Grandry  (Chem.  Centr.,  1902,  ii,  822 — 823  ;  from  Bull.  Assoc, 
beige.  Chimistes,  16,  234 — 339). — Cohn’s  process  (Abstr.,  1902, 
ii,  50)  is  recommended.  The  reagent  is,  however,  best  made  by  dis¬ 
solving  1  mol.  of  mercuric  thiocyanate  in  a  solution  containing  2  mols. 
of  potassium  thiocyanate.  This  is  standardised  by  means  of  silver 
nitrate,  the  excess  of  which  is  then  titrated  with  potassium  thiocyanate 
(Yolhard’s  process).  It  is  not  advisable  to  prepare  the  reagent  by 
mixing  mercuric  chloride  and  potassium  thiocyanate,  as  suggested  by 
Cohn,  because  this  introduces  chlorine.  L.  de  K. 

Detection  of  Cadmium  in  Zinc  Ores.  R.  Biewend  (Chem. 
Centr.,  1902,  ii,  821 — 822  ;  from  Berg.-Huttenm.  Zeit.,  61, 
401 — 403). — The  behaviour  of  cadmium,  when  heated  on  charcoal  with 
the  blowpipe,  is  well  known  and  admits  of  the  detection  of  very  minute 
traces.  The  author  has  found  that  this  metal  may  be  also  readily  de¬ 
tected  in  zinc  ores  by  heating  0T — 0’5  gram  of  the  sample  in  a  narrow 
glass  tube  with  the  addition  of  charcoal,  potassium  oxalate,  spathic 
iron  ore,  or  aluminium.  Beyond  a  zinc  deposit  will  then  be  noticed 
a  deposit  either  of  metallic  cadmium  or  its  oxide,  which  may  be  con¬ 
verted  into  the  characteristic  sulphide  by  igniting  and  exposing  to 
sulphur  vapour.  Or  it  may  be  heated  in  contact  with  air  and  thus 
completely  converted  into  the  characteristic  brown  oxide.  L.  de  K. 
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Electrolysis  of  Copper  Sulphate  as  a  Basis  for  Acidimetry. 
Wilhelm  Lange  {Zeit.  anal.  Chem.,  1902,  41,  609 — 610). — The 
electrolysis  of  pure  copper  sulphate  always  yields  a  spongy  metal 
which  is  not  well  adapted  for  weighing.  If  nitric  acid  is  added,  the 
copper  is  obtained  in  the  crystalline  form,  and  the  nitric  acid  is  reduced 
quantitatively  to  ammonia.  The  proportion  of  nitric  acid  must  be 
between  10  and  30  per  cent,  of  the  weight  of  the  copper.  Accur¬ 
ate  results  are  obtained  by  determining  the  relation  between  the 
alkali  and  the  Nj  10  nitric  acid  before  and  after  electrolysis. 

M.  J.  S. 

Iodometric  Estimation  of  Copper  as  Cuprous  Xanthate. 
Erwin  Rupp  and  L.  Krauss  ( Ber .,  1902,  35,  4157 — 4160). —Copper 
may  be  estimated  by  precipitating  copper  salts  with  a  solution  of  potass¬ 
ium  xanthate  containing  sodium  hydrogen  carbonate  and  estimating 
the  excess  of  potassium  xanthate  in  an  aliquot  part  of  the  filtrate 
by  titration  with  iodine  in  the  presence  of  sodium  hydrogen  carbonate 
and  starch,  the  reaction  being  20Et,CS2K  +  I2  =  2KT  +  S2(CS*OEt)2. 
The  potassium  xanttate  solution  is  previously  standardised  against 
iodine,  and  rapidly  changes  in  titre.  The  cupric  salt,  which  is  first 
formed  in  the  reaction,  2(OEfCS*S)2Cu  =  (OEfCSS)2Cu2  +  S2(CS*OEt)2, 
decomposes  into  ethyl  oxysulphoearbonate  and  the  insoluble  cuprous 
salt ;  the  latter  is  filtered  off.  The  process  can  be  carried  out  in  the 
presence  of  acetic  acid,  and  yields  excellent  results.  A.  H. 

Cause  of  the  Loss  of  Mercury  in  the  Decomposition  of 
Organic  Substances  by  Fresenius  and  Babo’s  Method,  and  in 
the  Purification  of  Mercury  Sulphide.  Carlo  Pierpaoli  ( Chem . 
Centr.,  1902,  ii,  73,  914;  from  Boll.  Ghim.  Farm.,  41,  561 — 568). — 
Experiments  with  horse-flesh,  to  which  mercuric  chloride  had  been 
added,  showed  that  no  loss  of  mercury  takes  place  during  the  evap¬ 
oration  on  the  water-bath.  The  mercury  sulphide  obtained  from  the 
solution  after  the  decomposition  of  the  organic  matter  is  completed 
must  be  thoroughly  freed  from  chlorides,  otherwise  further  treatment  of 
the  sulphide  with  sulphuric  and  nitric  acids  at  170°  causes  some  loss 
of  mercury.  The  purification  of  the  mercury  sulphide  is  more  safely 
attained  by  the  use  of  nitro-hydrochloric  acid.  Fresenius-Babo’s 
method  for  the  destruction  of  organic  substances  was  found  to  give 
better  results  than  the  processes  of  Gautier,  Denig&s,  and  others. 

W.  P.  S. 


Testing  of  Cerium  Oxalicum  Medicinale.  C.  R.  Bohm  {Chem. 
Centr.,  1902,  ii,  980 — 981  ;  from  Pharm.  Zeit.,  47,  737 — 739. 
Compare  Abstr.,  1902,  ii,  455). — Cerium  oxalicum  medicinale ,  a  white, 
granular  powder,  is  not  affected  by  exposure  to  the  air,  and  is  soluble 
in  acids  but  not  in  water  or  alcohol.  In  order  to  test  for  cerium, 
0T — 0’2  gram  is  dissolved  in  about  10  c.c.  of  dilute  nitric  acid  (1  :  5), 
and  hydrogen  peroxide  and  ammonia  are  added  to  the  warm  solution 
until  it  is  alkaline.  The  brown  precipitate  which  is  formed  resembles 
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a  hydroxide  and  dissolves  in  hydrochloric  acid  with  liberation  of 
chlorine.  Oxalic  acid  is  detected  by  boiling  about  1  gram  of  the  salt 
with  20  c.c,  of  sodium  or  potassium  hydroxide  solution,  acidifying 
the  solution  with  acetic  acid  and  finally  precipitating  with  calcium 
chloride;  the  quantity  of  the  acid  is  determined  by  Stolba’s  volumetric 
method.  In  another  portion  of  the  alkaline  filtrate,  aluminium  is 
tested  for  by  means  of  ammonium  chloride,  and  in  a  second  portion 
zinc  and  iron  are  precipitated  by  hydrogen  sulphide.  The  presence  of 
carbonates  is  shown  by  the  evolution  of  carbon  dioxide  when  the 
powder  is  treated  with  acid,  and  the  heavy  metals  are  precipitated  in 
the  acid  solution  by  hydrogen  sulphide.  Lanthanum  and  didymium  are 
recognised  by  the  brown  colour  of  the  oxide  formed  by  ignition  of 
the  oxalate.  If  the  oxide  forms  a  clear  solution  when  heated  with 
concentrated  nitric  acid  on  the  water-bath,  the  salt  may  be  taken  to 
contain  not  more  than  45  per  cent,  of  cerium,  but  if  a  residue  is  left, 
other  than  silica,  the  percentage  is  higher.  When  the  oxalate  con¬ 
tains  lanthanum  and  didymium,  the  cerium  is  estimated  by  Bunsen’s 
or  by  von  Knorre’s  volumetric  method  ;  the  quantity  of  didymium 
is  determined  by  Yierordt’s  spectroscopic  method,  and  the  lanthanum 
estimated  by  difference.  E.  W.  W. 

Estimation  of  Manganese  in  Rocks.  Max  Dittrich  ( Ber .,  1902, 
35, 4072 — 4073). — Manganeseinverysmall  quantities  (0T—0'2  per  cent.) 
is  very  often  found  in  rocks  together  with  a  very  much  larger  quantity 
of  iron.  It  is  entirely  precipitated  from  the  solution  of  the  rock  in  the 
form  of  hydrated  peroxide,  together  with  iron,  aluminium,  and  titanic 
acid,  by  adding  ammonia  and  ammonium  chloride  together  with  hydro¬ 
gen  peroxide.  This  precipitate  is  fused  with  sodium  hydroxide  and 
hydrogen  peroxide  added  to  the  aqueous  extract,  when  the  iron 
and  the  whole  of  the  manganese  are  thrown  down  leaving  the  alumina 
in  solution.  The  manganese  is  obtained  from  the  solution  of  the 
iron  and  manganese  by  warming  the  acidified  solution  with  ammonium 
persulphate  for  some  hours ;  the  precipitate  of  manganese  contains  a 
small  quantity  of  iron  which  can  be  separated  by  precipitating  the  iron 
by  means  of  ammonia  in  the  presence  of  hydroxylainine ;  under  these 
conditions,  only  the  iron  is  precipitated.  K.  J.  P.  O. 

Separation  of  Manganese  from  Cobalt  and  Nickel.  M.  Emm. 
Pozzi-Escot  {Ann.  Chim.  anal.,  1902,  7,  376). — The  solution,  which 
must  contain  a  large  excess  of  ammonium  salts  and  ammonia,  is  mixed 
with  hydrogen  peroxide  or  ammonium  persulphate,  which  completely 
precipitates  the  manganese  as  hydrated  peroxide  and  leaves  the  cobalt 
and  nickel  in  solution  ;  if  but  little  nickel  and  much  cobalt  are  present, 
the  liquid  shows  the  red  colour  of  a  percobaltic  salt. 

The  manganese  precipitate  is  then  converted  by  ignition  into 
manganoso-manganic  oxide.  L.  de  K, 

Standardisation  of  Permanganate  with  an  Oxalate.  C. 
Rust  {Zeit.  anal.  Chem.,  1902,  41,  606-608).- — Manganese  oxalate, 
dried  over  sulphuric  acid,  always  contains  2H20,  and  being  non-hygro- 
scopic  serves  as  a  convenient  salt  for  standardising  permanganate; 
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it  is  prepared  by  boiling  pure  manganous  carbonate  with  a  small  excess 
of  oxalic  acid  and  washing  on  the  filter  pump.  The  method  is  free  from 
the  disadvantages  attending  the  use  of  lead  oxalate  as  advocated  by 
Stolba.  M.  J.  S. 

Estimation  of  Iron  in  Natural  Waters.  Ludwig  W.  Winkler 
{Zeit.  anal.  Chem.,  1902,41,  550 — 552). — The  iron  existing  in  solution 
as  ferrous  hydrogen  carbonate  in  natural  waters  can  be  very  con¬ 
veniently  estimated  colorimetrically  by  treatment  with  ammonium 
sulphide.  For  quantities  ranging  from  0’3  to  L5  mg.  of  iron  per 
litre,  100  c.c.  of  the  water  are  treated  in  a  cylinder  with  5  c.c.  of 
hydrogen  sulphide  solution  and  1  or  2  drops  of  ammonia.  For  a 
standard  of  comparison,  a  similar  mixture  is  made  with  distilled  water, 
and  a  solution  of  ferrous  ammonium  sulphate  containing  0'7  gram 
per  litre  is  added  until  the  depth  of  colour  is  approximately  the 
same.  Since  the  tint  of  the  latter  mixture  will  incline  to  a  bluish- 
black  whilst  that  of  the  former  will  be  brown,  the  standard  mixture 
should  be  decolorised  by  acidifying  with  hydrochloric  acid  and  again 
rendered  alkaline  with  ammonia.  If  necessary,  more  iron  solution 
can  then  be  added,  and  the  equality  of  colour  should  finally  be  con¬ 
firmed  by  acidifying  both  mixtures  and  again  adding  ammonia.  Ferric 
iron,  which  gives  a  far  less  sensitive  reaction,  may  be  reduced  by  warm¬ 
ing  with  acidified  hydrogen  sulphide  before  adding  ammonia. 

M.  J.  S. 

Stannous  Chloride.  M.  de  Jong  {Zeit.  anal.  Chem.,  1902,  41, 
596 — 601). — Stannous  chloride  is  one  of  the  few  inorganic  compounds 
soluble  in  ether.  The  ethereal  solution  gives  a  brownish-red  riDg  when 
added  to  hydrochloric  acid  containing  1/50  mg.  of  arsenious  acid.  This 
reaction  can  be  employed  in  the  presence  of  sulphuric  acid  and 
bismuth,  which  is  not  the  case  with  Bettendorf’s  process.  An  acidified 
solution  of  stannous  chloride  dissolves  lead  sulphate  freely,  converting 
it  into  lead  chloride.  M.  J.  S. 

Sulphuric  Acid  as  Solvent  for  Alloys  of  Tin.  H.  Nissenson 
and  F.  Crotogino  {Chem.  Zeit.,  1902,  26,  984 — 985). — The  process  is 
more  particularly  applicable  to  alloys  containing  much  tin  and  antimony 
with  a  small  quantity  of  copper.  0-5  gram  of  the  alloy  is  heated  with 
7  c.c.  of  strong  sulphuric  acid,  when,  in  the  absence  of  lead,  a  clear  solu¬ 
tion  is  obtained  which,  on  being  diluted,  completely  deposits  the  oxides 
of  tin  and  antimony ;  these,  after  ignition,  may  be  weighed  together. 
Another  portion  of  the  solution  in  sulphuric  acid  is  mixed  with  dilute 
hydrochloric  acid,  and  the  antimony  is  precipitated  by  means  of  iron 
wire ;  as  it  may  contain  copper,  it  must  be  separated  from  this  in  the 
usual  manner.  Copper,  iron,  cadmium,  &c.,  will  be  found  in  the 
filtrate  from  the  oxides  of  tin  and  antimony.  If  lead  is  present, 
the  sulphuric  acid  solution  is  mixed  with  a  large  excess  of  solution  of 
ammonium  oxalate,  and  the  lead  sulphate  is  collected.  The  filtrate 
contains  the  tin  and  any  other  metals,  which  are  then  separated  as 
usual.  L.  de  K. 
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Estimation  of  Tin  and  its  Separation  from  Antimony.  Ch. 
Katner  (Chem.Zeit.,  1902,  26,  873  —  874). — A  modification  of  Kossing’s 
process  (Abstr  ,  1902,  ii,  230).  If  the  quantity  of  tin  does  not  exceed 
0  5  gram  in  500 — 600  c.c.  of  liquid,  there  is  no  need  for  a  further 
purification  of  the  antimony  sulphide  precipitate.  To  recover  the  tin 
from  the  oxalic  acid  solution,  the  author  proceeds  as  follows. 

After  expelling  the  hydrogen  sulphide  by  boiling,  a  piece  of  zinc  is 
introduced  and  the  boiling  continued  until  the  liquid  is  free  from  tin. 
The  liquid  is  theD  decanted  through  a  filter,  and  the  zinc  and  metallic 
particles  are  rinsed  into  a  small  beaker.  Nitric  acid  is  added  to 
dissolve  the  excess  of  zinc  and  convert  the  tin  into  metastannic  acid, 
which  is  then  ignited  and  weighed  as  oxide.  L.  de  K. 

Quantitative  Separation  of  Iron  from  Zirconium.  Zir¬ 
conium  Peroxide.  Hans  Geisow  and  P.  Horkheimer  ( Zeit .  anorg. 
Chem.,  1902,  32,  372 — 375.  Compare  Gutbier  and  Hiiller,  Abstr., 
1902,  ii,  701). — Zirconium  salt  solutions  are  not  precipitated  by  sodium 
hydroxide  in  presence  of  hydrogen  peroxide.  For  the  separation  of 
the  two  metals,  the  solution  must  be  dilute ;  to  it  is  added  3  to  4 
times  its  volume  of  ordinary  hydrogen  peroxide,  and  then  10  to  12 
times  as  much  alkali  as  is  required  for  the  complete  precipitation 
of  the  iron.  The  iron  is  completely  precipitated  and  carries  down  no 
zirconium. 

Good  results  can  also  be  obtained  by  precipitating  with  a  solution 
of  sodium  dioxide  in  ice  water. 

Zirconium  peroxide  can  be  deposited  only  by  using  concentrated 
solutions  and  30  per  cent,  hydrogen  peroxide.  J.  McC. 

Separation  of  Thorium  from  Cerium,  Lanthanum,  and 
Didymium,  and  its  Application  to  the  Analysis  of  Monazite. 
Floyd  J.  Metzger  («/.  Amer.  Chem.  Foe.,  1902,  24,  901 — 917). — 
First  Method. — The  oxalates  of  the  rare  earths,  obtained  in  the  usual 
way,  are  boiled  with  strong  aqueous  potassium  hydroxide.  The  mixed 
hydroxides  are  washed,  dissolved  in  dilute  hydrochloric  acid,  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  water  and  boiled 
with  25 — 30  c.c.  of  a  saturated  solution  of  sodium  thiosulphate. 
The  precipitate  is  collected  on  a  filter  and  washed.  The  filtrate  is 
precipitated  with  excess  of  ammonia  and  the  precipitate,  after  wash¬ 
ing,  is  dissolved  in  hydrochloric  acid  and  evaporated  to  dryness ; 
the  residue  is  then  dissolved  in  water,  again  boiled  with  sodium  thio¬ 
sulphate,  and  the  precipitate  thus  obtained  is  collected  on  the  filter 
containing  the  main  precipitate.  This  insoluble  product  is  then  boiled 
with  aqueous  potassium  hydroxide,  and,  after  being  washed,  is  dissolved 
in  dilute  nitric  acid  and  evaporated  to  dryness.  The  residue  is  dissolved 
in  water  and  precipitated  with  oxalic  acid,  and  the  washed  precipitate 
then  rinsed  into  a  beaker  containing  100  c.c.  of  a  saturated  solution 
of  ammonium  oxalate,  and,  after  heating  on  the  water-bath  for  an 
hour  and  a  half,  is  diluted  to  300  c.c.  and  left  overnight.  The 
filtrate  is  precipitated  with  excess  of  ammonia,  the  precipitate  is 
collected,  and  redissolved  in  nitric  acid.  After  expelling  the  acid  by 
evaporation,  the  residue  is  dissolved  in  water  and  precipitated  with 
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oxalic  acid.  The  thorium  oxalate  is  then  ignited  and  weighed  as 
dioxide. 

Second  Method. — The  oxalates  are  treated  with  potassium  hydroxide 
as  before,  dissolved  in  dilute  nitric  acid,  and  evaporated  to  dryness. 
The  residue  is  dissolved  in  50  c.c.  of  water,  and  then  diluted  with 
water  and  alcohol  to  200  c.c. ;  the  alcohol  should  amount  to  40  per 
cent,  of  the  whole.  20 — 25  c.c.  of  a  1  per  cent,  solution  of  fumaric 
acid  are  added  and  the  mixture  boiled.  The  precipitate  is  washed 
with  hot  40  per  cent,  alcohol,  and  dissolved  in  dilute  hydrochloric  acid, 
which  is  then  evaporated  to  dryness.  The  residue,  dissolved  in  50 
c.c.  of  water,  is  then  diluted  to  150  c.c.  with  alcohol  and  water  so 
as  to  produce  a  40  per  cent,  alcoholic  solution  3  10  c.c.  of  fumaric  acid 
are  added,  and  the  liquid  boiled.  The  precipitate  is  collected,  washed, 
ignited  while  moist,  and  finally  weighed  as  dioxide.  In  this  process, 
it  is  not  necessary  to  remove  any  metals  precipitable  by  hydrogen 
sulphide  before  precipitating  the  oxalates.  L.  de  K. 

Reduction  of  Vanadic  Acid  by  the  Action  of  Hydrochloric 
Acid.  Frank  A.  Gooch  and  L.  B.  Stookey  ( Amer .  J.  Sci.,  1902,  [iv], 
14,  369 — 376). — Bunsen  and  Mohr  proposed  to  estimate  vanadic  acid 
by  boiling  it  with  strong  hydrochloric  acid  and  estimating  the 
liberated  chlorine  iodometrically.  Gibbs  got  fairly  satisfactory  results 
with  this  process,  but  Milch,  Rosenheim,  and  Holverscheit  failed  to 
get  anything  like  the  calculated  quantity. 

The  authors  now  state  that  the  reduction  is  fairly  complete,  but  that 
it  is  necessary  to  boil  repeatedly  to  dryness  with  strong  acid,  or  else  to 
saturate  the  liquid  again  with  hydrogen  chloride  during  the  digestion. 
When  the  liquid,  saturated  with  acid,  remains  clear  blue  when  cooled 
by  ice,  the  reduction  may  be  taken  to  be  complete.  There  is  often  a 
slight  mechanical  loss  of  evolved  chlorine,  and  the  residual  liquid 
may  be  therefore  titrated  with  permanganate.  L.  de  K. 

Iodometric  Estimation  of  Bismuth  as  Chromate.  Erwin 
Rupp  and  G.  Schaumann  (Zeit.  anorg.  Ghem .,  1902,  32,  362 — 365). — 
The  solution  containing  the  bismuth  should  contain  as  little  acid  as 
possible.  A  given  bulk  is  added  to  a  known  volume  of  standard 
potassium  chromate  solution  (about  5  per  cent.)  and  the  mixture 
well  shaken.  The  liquid  is  made  up  to  a  definite  volume  and  the 
precipitate  filtered.  Potassium  iodide  is  added  to  a  known  volume 
of  the  filtrate  and  the  free  iodine  estimated  by  sodium  thiosulphate. 
From  the  amount  of  chromate  used  in  the  formation  of  the  bismuthyl 
chromate,  (Bi0)2Cr207,  the  quantity  of  bismuth  can  be  calculated. 

J.  McC. 

Assay  of  Gutta-percha.  Ed.  Marckwald  and  Fritz  Frank 
(Zeit.  angew.  Ghem.,  1902,  1029 — 1032). — Two  grams  of  the  dried 
sample  are  dissolved  in  15  c.c.  of  chloroform  and  slowly  poured  into 
75  c.c.  of  acetone  contained  in  a  weighed  Erlenmeyer  flask  with  a 
narrow  neck.  The  gutta-percha  is  precipitated  as  a  voluminous,  porous 
cake,  whilst  the  liquid  contains  resinous  and  suspended  matters.  The 
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solution  is  transferred  to  a  weighed  flask,  and  after  washing  the 
deposit  with  acetone,  which  is  added  to  the  main  liquid,  it  is  dried  at 
100°  and  weighed.  If  necessary,  the  liquid  is  filtered  to  separate  the 
insoluble  matters  ;  if  it  is  desired  to  weigh  these  impurities  directly, 
a  weighed  filter  should  be  used.  The  filtrate  is  then  evaporated 
and  the  residual  resin  dried  and  weighed.  Any  gutta-percha  on 
the  filter  may  be  recovered  by  dissolving  in  hot  toluene  and 
evaporating.  The  sample  may  also  be  tested  by  dissolving  in  chloro¬ 
form  and  precipitating  with  alcohol  (not  to  be  recommended),  or 
ether,  and  good  results  are  also  obtained  by  extracting  with  boiling 
light  petroleum,  which,  on  cooling,  deposits  the  gutta-percha,  which 
is  then  freed  from  resin  by  treatment  with  chloroform  and  ether. 
The  authors,  however,  prefer  the  chloroform-acetone  method. 

L.  de  K. 

Estimation  of  Prussian  Blue  in  Spent  Gas-purifying  Material. 
K.  Schwartz  {Chem.  Ze.it.,  1902, 26,  874 — 875). — The  apparatus  consists 
of  a  wide-mouthed  bottle  fitted  with  a  doubly-perforated,  india-rubber 
cork.  Through  one  of  the  openings  passes  a  rectangularly  bent  tube 
reaching  to  the  bottom  of  the  flask  and  having  its  lower  end  covered 
with  brass  or  phosphor-bronze  gauze  ;  the  other  end  is  fitted  by  means 
of  a  piece  of  india-rubber  and  a  screw-clamp  to  a  bent  tube  leading  to  a 
measuring  flask.  Through  the  other  opening  of  the  cork  passes  a  short 
bent  tube  connected  with  the  tube  from  a  reservoir  placed  at  a 
considerable  height  and  containing  distilled  water. 

The  bottom  of  the  bottle  is  covered  with  a  layer  of  sand,  1|  to  2  cm. 
thick,  on  which  is  placed  the  material  to  be  tested,  and  a  sufficiency  of 
aqueous  sodium  hydroxide.  After  warming  for  some  time,  the  screw- 
clamp  is  loosened,  when  the  pressure  of  the  column  of  water  drives  the 
perfectly  clear  solution  into  the  measuring  flask. 

The  ferrocyanide  is  then  estimated  as  usual  by  precipitating  the 
acidified  solution  with  ferric  chloride,  finally  igniting  the  blue 
precipitate,  and  weighing  as  ferric  oxide.  L.  he  K. 

Estimation  of  Prussian  Blue  in  Spent  Gas-purifying  Material. 
H.  Luhrig  (Chem.  Zeit.,  1902,  26,  1039 — 1041). — The  processes  based 
on  the  estimation  of  iron  in  the  alkaline  extract  of  the  sample,  or  in 
the  blue  precipitate  obtained  by  precipitating  the  acidified  solution  with 
ferric  chloride,  give  results  decidedly  in  excess  of  those  obtained  by 
Knublauch’s  titration  process  with  copper  sulphate  ;  the  results, 
however,  agree  well  with  those  obtained  by  estimating  the  nitrogen 
in  the  prussian  blue  precipitate. 

At  present  it  is  still  somewhat  difficult  to  say  whether  Knublauch’s 
process  or  the  other  methods  should  be  used  for  the  evaluation  of  spent 
iron  oxide.  L.  de  K. 

Volumetric  Estimation  of  Thymol.  Emil  Zdaeer  {Zeit.  anal. 
Chem.,  1902,  41,  553). — The  author  recognises  Vortmann’s  claim  for 
priority  for  the  method  of  estimating  thymol  by  bromine  absorption 
(Abstr.,  1902,  ii,  536).  M.  J.  S. 
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Separation  of  Maltose  and  Lactose.  Charles  I.  Boyden 
(J.  Amer.  Chem.  Soc.,  1902,  24,  993 — 995). — The  copper-reducing 
power  of  a  solution  containing  about  0*5  per  cent,  of  the  mixed  sugars 
is  determined.  Another  portion  of  the  liquid  is  mixed  with  1  percent, 
of  Pasteur’s  mixture  and  well  sterilised.  It  is  then  inoculated  with 
a  pure  culture  of  Sciccharomyces  cmomolus  and  incubated  for  two  or 
three  weeks  at  about  30°  ;  the  culture  is  grown  in  agar  and  transferred 
to  Pasteur’s  mixture  prior  to  its  use.  The  liquid  is  then  passed 
through  a  bacteria  filter,  and  the  copper-reducing  power  again  deter¬ 
mined.  In  this  case,  the  reduction  is  due  only  to  lactose,  which  has 
remained  unchanged,  whilst  the  maltose  has  been  completely  fermented. 

L.  DE  K. 

A  New  Reaction  for  the  Detection  of  Acetoacetic  Acid  in 
Diabetic  Urine.  E.  Riegler  [Chem.  Centr.,  1902,  ii,  73,  846 — 847  ; 
from  Bull.  Soc.  Sci.  Bucarest,  11,  290 — 292). — Urine  containing  aceto¬ 
acetic  acid,  when  mixed  with  20  to  30  drops  of  concentrated  sulphuric 
acid  and  5  c.c.  of  6  per  cent,  iodic  acid  solution,  gives  a  red  coloration. 
The  colour  is  insoluble  in  chloroform  and  is  not  due  to  free  iodine. 
Acetone,  sugars,  leucine,  and  tyrosine  do  not  give  the  coloration, 
which  disappears  on  evaporation.  When  50  c.c.  of  the  urine  are 
shaken  with  2  c.c.  of  sulphuric  acid  and  5  to  10  c.c.  of  iodic  acid 
solution,  and  the  mixture  left  for  some  time,  irritating  vapours  are 
given  off  which  attack  the  eyes  and  nose.  W.  P.  S. 

Polarimetric  Estimation  of  Tartaric  Acid  in  Commercial 
Products.  Edgar  B.  Kenrick  and  Frank  B.  Kenrick  (/.  Amer. 
Chem.  Soc.,  1902,  24,  928 — 944). — The  tartaric  acid  is  examined  polari- 
metrically  in  ammoniacal  solution,  but  the  free  ammonia  should  not 
exceed  2  c.c.  in  50  c.c.  of  liquid.  In  the  absence  of  substances  which 
interfere,  and  using  a  20  cm.  tube,  the  number  of  grams  of  acid 
in  the  material  taken  is  given  by  the  formula  ?/  =  0'00519  x,  where  x  is 
the  rotation  in  minutes. 

Calcium  and  magnesium  salts  must  be  removed  by  dissolving  the 
sample  in  water  containing  a  little  hydrochloric  acid,  and  precipitating 
by  cautious  addition  of  ammonia  and  sodium  phosphate  The  effect 
of  iron  and  aluminium  compounds  may  be  entirely  annulled  by  adding 
citric  acid,  ammonia,  and  ammonium  molybdate,  also  magnesium  sul¬ 
phate  if  much  phosphoric  acid  is  present.  Sugar,  if  present,  must  be 
estimated  and  allowance  made  for  its  rotatory  power. 

A  long  list  is  given  of  substances  which  interfere  more  or  less,  and 
also  many  test-analyses.  For  working  details,  the  original  article 
should  be  consulted.  L.  de  K. 

Detection  of  Citric  Acid  in  Wine.  Josef  Schindler  (Chem. 
Centr.,  1902,  ii,  1016  ;  from  Zeit.  Landw.  Versuchs-Wesen  Oesterr.,  5, 
1053 — 1062). — The  method  is  based  on  the  different  solubilities  of 
barium  citrate  and  barium  malate  and  admits  of  the  detection  of 
citric  acid  in  the  presence  of  malic  acid.  The  wine  is  diluted  with 
water  or  alcohol  until  it  contains  from  12  to  15  per  cent,  of  alcohol, 
and  then  rendered  feebly  alkaline  with  ammonia  ;  50  c.c,  are  then 
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precipitated  with  barium  chloride  or  barium  acetate,  and  after  keeping 
overnight  the  liquid  is  decanted  on  to  a  filter.  The  precipitate  on 
the  filter  is  washed  back  again  with  nob  more  than  15  c.c.  of  water. 
After  heating  the  moist  precipitate  to  boiling,  it  is  decomposed  with 
sulphuric  acid  (1  : 10).  From  1  to  2  c.c.  of  basic  lead  acetate  and  1  to 
2  c.c.  of  saturated  lead  acetate  solution  are  added  to  the  filtrate,  which 
is  then  boiled  and  filtered.  A  milky  turbidity  of  the  filtrate  on 
cooling  indicates  the  presence  of  citric  acid.  Lead  tartrate  may 
separate  later,  but  can  be  removed  by  subsequent  heating  and  filtering. 

W.  P.  S. 

Methods  of  Determining  Citric  Acid  in  Commercial  Citrates. 
Vincenzo  Oliveri  ( Gazzetta ,  1902,  32,  ii,  138 — 145). — It  has  been 
stated  by  Teschemacher  and  Ogston  that  in  order  to  obtain  con¬ 
cordant  results  for  the  amount  of  citric  acid  in  calcium  citrate  by  the 
two  methods  generally  used,  the  alkalinity  found  by  the  older  ignition 
method  must  be  referred  to  the  value  201  for  the  molecular  weight  of 
citric  acid,  whilst  the  acidity  given  by  the  new  precipitation  method 
must  be  calculated  as  citric  acid  by  means  of  the  molecular  weight 
210.  The  author  has  employed  the  two  methods  to  analyse  pure  hydr¬ 
ated  citric  acid  and  six  samples  of  commercial  calcium  citrate.  The 
results,  calculated  on  the  molecular  weight  210  for  the  acid,  show  that 
the  old  ignition  method  gives  the  more  accurate  numbers,  those  obtained 
by  the  precipitation  method  being  from  1*5  to  3‘5  per  cent,  lower  than 
the  others,  according  to  the  quantity  of  washing  liquid  employed  and 
the  duration  of  the  operation.  The  errors  produced  by  loss  in  the 
precipitation  method  hence  lie  between  the  limits  of  difference  of  the 
molecular  weights  201  and  210.  It  is  possible  that  the  presence  of 
oxalic,  tartaric,  malic,  or  other  organic  acid  may  have  an  influence  on 
the  results  given  by  the  ignition  process,  but  such  acids  were  not  found 
in  the  six  commercial  citrates  examined.  T.  H.  P. 

Estimation  of  Tannic  Acid.  Ed.  Crouzel  (Arm.  Chim.  anal ., 
1902,  7,  373 — 374). — The  following  process  may  be  used  for  all  the 
various  tannins.  The  liquid,  which  should  be  freed,  if  necessary,  from 
alcohol,  is  mixed  with  an  excess  of  analgesin  (phenyldimethyl  pyrazo¬ 
lone).  To  ensure  the  complete  precipitation  of  the  tannate,  a  quantity 
of  sodium  hydrogen  carbonate  amounting  to  double  the  weight  of  the 
analgesin  is  added.  The  precipitate  is  collected  on  a  weighed  filter, 
washed  with  water,  dried  at  100°,  and  weighed ;  half  this  weight 
represents  tannic  acid.  L.  de  K. 

Volumetric  Estimation  of  Tannin  and  Analysis  of  Wood 
and  Tannin  Extracts.  Albert  Thompson  ( Compt .  rend.,  1902, 135, 
689 — 691). — The  method  of  estimating  tannin  is  based  on  the  fact  that 
it  absorbs  oxygen  from  hydrogen  peroxide  in  the  presence  of  alkali. 
The  amount  of  oxygen  present  in  the  water,  both  before  and  after 
the  oxidation  of  the  tannin,  can  be  estimated  by  adding  pure  lead 
dioxide ;  in  the  presence  of  alkali,  the  whole  of  the  oxygen  of  the 
hydrogen  peroxide  is  evolved  when  thus  treated.  One  gram  of  the 
material  in  which  the  tannin  is  to  be  estimated  is  extracted  with  50  c.c. 
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of  90  per  cent,  alcohol ;  25  c.c.  are  evaporated  on  the  water-bath  and 
the  residue  dissolved  in  25  c.c.  of  water  ;  to  5  c.c.  of  this  extract,  2  c.c. 
of  hydrogen  peroxide,  in  which  the  oxygen  has  been  previously 
estimated,  is  added ;  aqueous  sodium  hydroxide  and  lead  dioxide  are 
now  introduced  and  the  volume  of  oxygen  evolved  is  measured. 
This  method  is  perfectly  trustworthy  for  estimating  tannin  which  is 
capable  of  being  absorbed  by  hide.  K.  J.  P.  0. 

New  Process  for  Distinguishing  between  Raw  and  Boiled 
Milk.  Fritz  Utz  ( Chem .  Zeit.,  1902,  26,  1121 — 1122). — Two  c.c. 
of  milk  are  mixed  with  0‘5  c.c.  of  a  mixture  composed  of  3  c.c. 
of  30  per  cent,  hydrogen  peroxide  and  97  c.c.  of  water,  and  a  few 
drops  of  a  freshly  prepared  alcoholic  solution  of  Ursol  0  (OT  gram  in 
30  c  c.)  are  added,  and  the  whole  well  shaken.  If  the  milk  has  been 
heated  to  80°  or  above,  the  mixture  remains  white,  but  in  the  presence 
of  even  5 — 10  per  cent  of  raw  milk  a  blue  colour  is  developed. 
Tabloids  composed  of  lactose  and  a  quantity  of  Ursol  sufficient  for  one 
experiment  will  be  found  convenient  in  practice,  as  these  keep  for  an 
indefinite  time.  L.  de  K. 

Analysis  of  Butter  Obtained  from  Separate  Cows.  J.  Klein 
and  A. 'Kirsten  ( Milch  Zeit.,  1902,  31,  594 — 596  and  611 — 613). — 
The  butters  of  5  cows  were  examined,  the  samples  being  obtained 
at  stated  intervals  during  the  lactation  period.  Full  details  of 
the  feeding  and  condition  of  the  cows  are  given,  as  are  also  the 
analytical  results  and  curves  showing  the  variations  in  the  figures  for 
each  butter.  The  Reichert-Meissl  values  decreased  as  the  lactation 
period  progressed.  One  butter  gave  a  value  of  43'5 — probably  the 
highest  known.  The  lowest  figure  obtained  was  19 T  at  the  end  of 
lactation.  The  insoluble  fatty  acids  varied  inversely  with  the  Reichert- 
Meisal  values.  The  highest  iodine  number  (Hiibl)  obtained  was44'91, 
and  the  lowest  29'36  ;  these  numbers  ran  almost  exactly  parallel  with 
the  refractometer  readings.  The  Kottstorfer  values  lay  between  239  1 
and  219'4.  The  feeding  of  the  animals  had  some  influence  on  the 
composition  of  the  butters.  In  these  experiments,  the  age  of  the  cows 
did  not  appear  to  affect  the  results,  but  the  authors  believe  that  very 
old  cows  give  butter  of  inferior  quality.  W.  P.  S. 

Colour  Reaction  of  Oils.  Hans  Kueis  ( Chem .  Zeit.,  1902,  26, 
897,  1014). — Equal  volumes  of  oil,  nitric  acid  of  sp.  gr.  1‘4,  and  an 
ethereal  solution  of  phloroglucinol  (1  : 1000)  are  in  succession  introduced 
into  a  test-tube  and  the  whole  well  shaken.  In  the  case  of  arachis 
oil,  sesame  oil,  cotton  oil,  nut  oil,  peach-kernel  oil,  or  castor  oil,  the 
ethereal  fatty  layer  shows  an  intense,  raspbei*ry-red  colour.  Olive  oil, 
lard,  or  butter  give  no  coloration,  or  at  the  most  only  a  pale  yellowish- 
red.  The  reaction  may  also  be  obtained  by  using  solid  phloroglucinol 
and  nitric  acid.  Sesame  oil  thus  treated  behaves  in  a  peculiar 
manner.  If  0'0o  gram  of  phloroglucinol  is  placed  in  a  test-tube  and 
moistened  with  three  or  four  drops  of  sesame  oil,  and  then  with  the  same 
amount  of  nitric  acid,  the  oil  turns  red  and  the  acid  intensely  green. 
If  the  mass  is  now  shaken  with  ether,  this  turns  violet,  and  on 
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shaking  with  water  this  changes  to  a  deep  blue,  whilst  the  ether  becomes 
reddish-brown.  The  blue  colouring  matter,  soluble  in  water,  may  also 
be  obtained  as  follows  :  sesame  oil  is  diluted  with  4  times  its  bulk  of 
carbon  tetrachloride,  and  to  2  c.c.  of  this  mixture,  0-01  gram  of  phloro- 
glucinol  is  added,  then,  carefully,  1  c.c.  of  nitric  acid,  and  the  whole  is 
well  shaken.  The  mixture  assumes  an  intense  greenish-blue  colour, 
and  on  treatment  with  water  yields  an  indigo-blue  substance. 

Oils  which,  ou  account  of  age  or  exposure,  no  longer  give  Bellier’s 
resorcinol  test  also  refuse  to  act  with  phloroglucinol.  Such  oils, 
however,  when  mixed  with  fresh  sesame  oil,  turn  green  when  shaken 
with  hydrochloric  acid  of  sp.  gr.  1*19;  this  coloration  has  been 
noticed  by  Bishop  in  the  case  of  old  samples  of  sesame  oil. 

Sesam6  oil,  which  does  not  give  Bishop’s  reaction,  at  once  shows  it 
when  mixed  with  other  oils  which  have  been  bleached  by  exposure  to 
light  (Bishop-Kreis  reaction). 

When  2  c.c.  of  stale  oil  (olive,  arachis,  sesame,  cotton,  poppy,  or 
nut  oil)  are  shaken  in  a  test-tube  with  2  c.c.  of  a  cold  saturated  solution 
of  resorcinol  in  benzene  or  an  ethereal  solution  of  phloroglucinol 
(1  :  1000),  the  acid  acquires  a  permanent  violet  or  red  colour,  which 
is  not  discharged  by  addition  of  water.  L.  de  K. 


Rapid  Soap  Analysis.  Fernand  Telle  {Ann.  Chim.  anal.,  1002, 
7,367 — 370). — Two  grams  of  the  well-mixed  sample  are  dissolved  in 
50  c.c.  of  hot  water,  to  which,  when  cold,  10  c.c.  of  A-hydrochloric  acid 
are  added,  the  mixture  being  agitated  in  a  separating  funnel  with  25  c.c. 
of  ether.  The  aqueous  layer  having  been  removed,  the  ethereal  layer 
is  washed  a  few  times  with  a  little  water,  and  finally  evaporated  in  a 
weighed  dish;  the  residual  fatty  acids  are  dried  at  95°  and  weighed. 
The  aqueous  liquid  is  then  titrated  with  A-sodium  hydroxide,  using 
phenolphthalein  as  indicator;  the  number  of  c.c.  used  for  neutralisa¬ 
tion  deducted  from  10  gives  the  amount  of  alkali  present  in  the  soap. 
The  amount  of  free  alkali  (which  also  includes  alkali  carbonate)  is 
estimated  by  boiling  2  grams  of  the  sample  for  half-an-hour  in  a 
reflux  apparatus  with  20  c.c.  of  Nj  10  alcoholic  oleic  acid  diluted  with 
50  c.c.  of  alcohol  ;  in  another  apparatus,  20  c.c.  of  oleic  acid  solution 
and  50  c.c.  of  alcohol  are  boiled  for  the  same  length  of  time,  and  both 
liquids  are  then  titrated  with  Nf  10  aqueous  sodium  hydroxide.  The 
difference  between  the  two  titrations  represents  the  free  alkali. 

L.  DE  K. 


A  New  Reaction  of  Formaldehyde.  Manget  and  Marion 
(Compt.  rend.,  1902,  135,  584). — The  presence  of  formaldehyde  in 
milk  can  be  detected  by  adding  a  small  quantity  of  amidol 
(1  : 2  :  4-diaminophenol)  or  aminopbenol,  when  a  yellowish  colour  is 
produced  ;  with  normal  milk,  the  colour  is  salmon. 

By  adding  a  crystal  of  amidol  to  a  beef  jelly  containing  formaldehyde, 
a  yellowish  colour  is  produced  which  becomes  deeper  on  the  addition 
of  ammonia ;  if  no  formaldehyde  is  present,  a  rose  colour  is  foimed, 
which  becomes  blue  on  the  addition  of  ammonia.  J.  McC. 
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Amine-ammonia  Water  obtained  by  the  Distillation  of  the 
Concentrated  Waste-liquors  from  the  Desaccharification  of 
Molasses.  Karl  AndreIr  {Ze.it.  Zuckerind.  Bohm. ,  1902,  27, 

1 — 15). — The  so-called  ammonia-water  obtained  by  the  Fischer-Sterba 
process  of  distillation  of  the  residual  liquors  from  the  desaccharifica¬ 
tion  of  molasses  should  really  be  called  amine-ammonia  water,  one- 
quarter  to  one-third  of  the  total  nitrogen  present  being  in  the  form  of 
ammonia,  and  the  rest  as  mono-,  di-,  and  tri-methylamines,  other 
amines  and  pyrrole,  pyridine,  &c. ;  methyl  alcohol  also  occurs  in  the 
liquid.  Separation  of  the  ammonia  and  the  various  amines  cannot 
be  effected  by  fractional  distillation  with  lime.  By  the  method  pro¬ 
posed  by  Bresler  ( Zeit .  Ver.  deut.  Zuckerind.,  1900,  25,  1627)  for 
the  separation  of  these  nitrogen  compounds,  the  ammonia  can  be 
determined  exactly  and  the  methylamine  approximately.  The  di-  and 
tri-methylamines  cannot  be  separated  by  treating  the  mixed  platini- 
chlorides  either  with  80  per  cent,  or  absolute  alcohol,  the  former  dis¬ 
solving  some  of  the  dimethylamine  salt  and  the  latter  leaving 
undissolved  a  portion  of  the  trimethylamine  compound.  T.  H.  P. 

Occurrence  and  Properties  of  Choline.  Heinrich  Struve 
{Zeit.  anal.  Chem.,  1902,  41,  544 — 550). — When  the  development  of 
the  buds  of  the  vine  commences  in  the  spring,  colourless  exudations, 
about  the  size  of  a  small  pin’s  head,  appear  on  the  young  leaf-stalks. 
If  these  are  crushed  and  treated  with  Florence’s  iodine  reagent,  they 
exhibit  a  copious  formation  of  iodocholine  crystals.  Choline  can  also  be 
detected  in  all  samples  of  commercial  cream  of  tartar.  The  filtered 
aqueous  solution  of  the  substance  is  made  alkaline  with  lime 
and  evaporated  to  dryness.  The  residue  is  extracted  with  strong 
alcohol,  and,  after  evaporating  the  alcohol,  the  iodine  test  is  applied. 
The  author  has  failed  to  find  a  method  of  estimating  choline 
quantitatively.  Whilst  confirming  Gulewitsche’s  statement  that  it 
can  be  detected  by  phosphomolybdic  acid,  phosphotungstic  acid,  or 
iodine  at  a  dilution  of  1  : 400,  he  finds  that  the  presence  of  other 
substances  may  hinder  its  precipitation  altogether.  The  sugar  and 
glycerol  in  an  alcoholic  extract  of  a  wine  residue  completely  prevent 
the  precipitation  of  choline  by  platinic  chloride.  M.  J.  S. 

Estimation  of  Urea  in  Urine.  Otto  Folin  {Zeit.  physiol.  Chem., 
1902,  36,  333 — 342). — To  insure  complete  decomposition  of  the  urea 
in  the  process  previously  described  by  the  author  (Abstr.,  1901,  ii,  630), 
the  boiling  with  magnesium  chloride  should  be  continued  for 
45  minutes.  A  bent  safety  tube  at  the  top  of  the  reflux-condenser  is 
also  advisable.  The  distillation  of  the  ammonia  formed  tabes  at  least 
an  hour,  as  some  of  the  nitrogen  is  converted  into  cyanogen  com¬ 
pounds,  which  are  only  slowly  decomposed  by  boiling  alkali  solution. 

Referring  to  the  low  results  obtained  with  this  method  by  Arnold 
and  Mentzel  (this  vol.,  ii,  48),  the  author  states  that  their 
inaccurate  figures  were  due  to  not  having  followed  the  method  as 
originally  described,  and,  further,  that  pure  uric  acid  and  hippuric 
acid  do  not  yield  any  ammonia  when  treated  accerding  to  this  method. 

W.  P.  S. 
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Evaluation  of  Opium.  C.  Reiohard  ( Chem .  Zeit.,  1902, 
26,1095 — 1099). — A  criticism  of  an  article  on  opium  assay  in  “  E. 
Merck’s  Bericht,”  1901,  unsuitable  for  useful  abstraction.  The  author 
thinks  there  may  be  a  future  for  his  silver  process  (Abstr.,  1901,  ii, 
707).  L.  de  K. 

Analysis  of  Preparations  containing  Opium.  Alfred  H.  Allen 
and  George  E.  Scott-Smith  ( Analyst ,  1902,  27,  350 — 355). — Methods 
are  given  for  the  estimation  of  camphor,  alcohol,  and  benzoic  acid 
in  paregoric  and  cough  mixtures  of  various  kinds.  The  quantity  of 
opium  in  paregoric  is  generally  too  small  to  allow  it  to  be  estimated, 
but  meconic  acid,  proving  the  presence  of  opium,  may  be  detected  by 
applying  the  ferric  chloride  test  to  the  ethereal  solution  obtained  on 
extracting  the  neutralised  benzoic  acid  with  ether.  Particular  atten¬ 
tion  is  drawn  to  the  fact  that  cough  mixtures  almost  always  contain 
ipecacuanha  and  that  the  alkaloids  of  the  latter  may  be,  and  have 
been,  mistaken  for  those  of  opium.  Both  groups  of  alkaloids  give 
somewhat  similar  colour  reactions  with  Frohde’s  reagent  (sulphomolyb- 
dic  acid),  reduce  iodic  acid,  and  yield  a  blue  colour  with  a  mixture 
of  ferric  chloride  and  potassium  ferricyanide.  The  microscopic  crystals 
of  the  ipecacuanha  alkaloids,  however,  in  no  way  resemble  the 
characteristic  crystals  of  morphine.  W.  P.  S. 

Certain  Reactions  of  the  Alkaloids  of  Ipecacuanha.  Alfred 
H.  Allen  and  George  E.  Scott-Smith  ( Analyst ,  1902,  27,  345 — 349). 
— The  reactions  refer  to  the  three  alkaloids,  emetine,  cephaeline  and 
psychotrine.  The  mixed  alkaloids  give,  with  ferric  chloride,  a  blue 
coloration  changing  to  green.  With  Frohde’s  reagent,  the  colours 
vary  from  bluish-purple  to  violet,  resembling  those  given  by  mixed 
opium  alkaloids.  Some  extracts  of  ipecacuanha  give  an  immediate 
blue  coloration  with  starch  and  iodic  acid.  Psychotrine  appears  to  be 
the  alkaloid  which  yields  the  colour  reactions  with  ferric  chloride 
and  iodic  acid,  but  the  authors  believe  that  another  substance  is  present 
which  partly  accounts  for  the  colorations.  The  following  table  shows 
the  reactions  of  the  separate  alkaloids  : 


Reagent.  1 

Emetine. 

i 

Cephaeline. 

Psychotrine. 

Ferric  chloride  . 

Indefinite 

/Bluish-green  (B) 

\  Indefinite  (C) 

/Pale  cherry-red  (B) 

1  Indefinite  (C) 

Frohde’s  reagent . 

Dirty  green  (B) 
Bluish  (C) 

(Pink,  changing  to 
•!  green  (B) 
[Reddish-purple  (C) 

]  Pale  pink  (B) 
jDull  purple  (C) 

Frohde’s  reagent  and\ 
hydrochloric  acid..  J 

Grass-green 

Prussian  blue 

/Pale  pink,  changing 
V  to  pale  green 

Starch  and  iodic  acid... 

Negative 

Negative 

Blue 

Ferric  chloride  and"! 

Gradual  blue 
coloration 

f  Almost  immediate 

} 

potassium  ferri-  V 

-j  blue  (C) 

[Immediate  blue 

cyanide  . J 

[immediate  blue  (B) 

J 

B  denotes  Brazilian,  and  C  Columbian  (Cartagena)  ipecacuanha. 
Microscopic  crystals  of  psychotrine  resemble  crystals  of  arsenic  tri¬ 
oxide  or,  sometimes,  rice  granules.  W  P.  R. 
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Detection  of  Pilocarpine  and  Reactions  for  Apomorphine. 
A.  Wangerin  ( Chern .  Centr .,  1902,  ii,  1009 — 1010  ;  from  Pharm.  Zeit., 
47,  739 — 740). — When  1  c.c.  of  a  freshly  prepared  1  per  cent,  solution 
of  apomorphine  hydrochloride  is  shaken  with  4  drops  of  0*3  per  cent, 
potassium  dichromate  solution,  the  yellowish-green  coloration  changes 
to  dark  green.  On  shaking  the  solution  with  10  c.c.  of  ethyl  acetate, 
the  latter  becomes  violet.  By  adding  5  drops  of  stannous  chloride 
solution  and  shaking,  the  violet  coloration  is  changed  to  green, 
but  is  restored  by  the  addition  of  a  few  drops  of  potassium  dichromate. 
Using  ether  instead  of  ethyl  acetate,  the  reaction  is  not  so  sharp, 
whilst  benzene,  toluene,  xylene,  carbon  disulphide,  and  carbon  tetra¬ 
chloride  are  unsuitable.  Chloroform  may  be  used,  in  which  case  the 
addition  of  stannous  chloride  gives  an  indigo-blue  coloration  not 
altered  by  potassium  dichromate.  With  amyl  alcohol,  a  blue  colora¬ 
tion  is  obtained,  turning  green  on  addition  of  stannous  chloride,  and 
yellow  when  a  further  quantity  of  potassium  dichromate  is  added. 
Pilocarpine,  when  oxidised  with  potassium  dichromate  and  hydrogen 
peroxide,  gives  blue  or  violet  coloured  solutions  on  the  addition  of 
ether,  ethyl  acetate,  and  amyl  alcohol.  Very  little  of  the  colour 
dissolves  in  light  petroleum,  carbon  disulphide,  or  carbon  tetrachloride. 
An  excess  of  stannous  chloride  destroys  the  coloration. 

W.  P.  S. 

Evaluation  of  Digitalis  Leaves.  Hans  Ziegenbein  (Arch. 
Pharm.,  1902,  240,  454 — 470). — An  alcoholic  oxtract  of  the  leaves 
was  prepared,  and  the  residue  left  after  this  had  been  concentrated 
was  diluted  with  water  ;  increasing  quantities  of  this  solution  were 
injected  into  the  lymph  sac  of  a  frog,  and  the  minimum  dose  was  thus 
found  which  produced  paralysis  of  the  heart’s  action.  This  varied 
between  limits  corresponding  with  0-03  to  0'06  gram  of  the  dried 
leaves  per  100  grams  of  the  body  weight  of  the  frog,  according  to  the 
locality  from  which  the  leaves  came  and  the  commercial  fineness  of 
the  sample  ;  it  was  as  high  as  04  gram  in  the  case  of  leaves  which  had 
been  coarsely  powdered  and  kept  for  a  couple  of  years,  and  was  also 
high  in  the  case  of  a  comparatively  recent  sample  which  had  been 
powdered  finely.  There  is  no  relation  between  the  percentage  of 
digitoxin  and  the  toxicological  action,  and  therefore  the  percentage 
of  digitoxin  in  the  drug  does  not  indicate  its  therapeutic  value.  The 
digitoxin  was  estimated  by  Keller’s  method  as  improved  by  Fromme  ; 
it  was  dissolved  in  dilute  alcohol,  and  the  toxicological  action  of  this 
solution  was  also  determined.  This  was  always  less  than  that  of  an  extract 
of  the  leaves,  corresponding  with  the  same  weight  of  dried  leaves  for 
the  same  volume  of  solution  but  containing  the  other  glucosides  in 
addition  ;  it  stood  in  no  constant  relation  to  the  latter,  but  varied 
between  3  and  7  times  less  from  case  to  case.  C.  F.  B. 

Detection  of  Chestnut  Tree  Extract  in  Oak  Extract. 

Ferdinand  Jean  ( Compt .  rend.,  1902,  135,  536 — 537).— Chestnut  tree 
extract  liberates  iodine  from  a  solution  of  iodic  acid,  but  oak  extract 
and  the  other  ordinary  wood  extracts  do  not  give  this  reaction,  with 
the  exception  of  campeachy  wood  extract,  which  liberates  a  small 
quantity  of  iodine.  The  oak  extract  is  repeatedly  agitated  with  an 
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aqueous  solution  of  iodic  acid  and  carbon  disulphide,  chloroform, 
benzene,  or  carbon  tetrachloride,  the  latter  being  afterwards  separated 
in  the  usual  way.  The  liberation  of  iodine  shows  the  presence  of 
chestnut  wood  extract,  and  the  quantity  of  iodine  can  be  estimated  by 
titration  ;  1  part  of  iodine  corresponds  with  6'25  parts  of  dry  chestnut 
tree  extract,  19  parts  of  extract  of  20°  B,  or  16  parts  of  extract  of 
25°  B.  C.  H.  B. 

Detection  of  Proteids,  &c.,  in  Urine.  Maurice  Bernard 
( Chem .  Centr.,  1902,  ii,  828  ;  from  Pharm.  Zeit.,  47,  657). — A  turbidity 
or  precipitate  on  adding  a  little  acetic  acid  in  the  cold  points  to  pyin 
or  mucin.  The  liquid  is  decanted  and  the  deposit  treated  with 
ammonia,  which,  in  the  presence  of  pyin,  forms  a  slimy  solution  ; 
mucin  may  be  suspected  when  the  urine  sediment  contains  but  few 
leucocytes  but  many  epithelial  cells.  The  filtrate  from  the  pyin  and 
mucin  is  mixed  with  a  few  drops  of  Tanret’s  reagent  (3  32  parts  of 
potassium  iodide,  1‘35  of  mercuric  chloride,  20  of  acetic  acid,  and 
10  of  water).  A  precipitate  or  turbidity  shows  globulin  or  serum- 
albumin  ;  globulin  may  be  detected  by  adding  to  the  carefully  neutral¬ 
ised  original  sample  a  saturated  solution  of  magnesium  sulphate,  and 
the  serum-albumin  may  be  precipitated  in  the  filtrate  by  warming  and 
adding  a  little  trichloroacetic  acid.  To  the  filtrate  from  the  serum- 
albumin  is  added  a  solution  of  potassium  ferrocyanide  in  acetic  acid  : 
a  precipitate,  disappearing  on  warming  but  reappearing  on  cooling  and 
soluble  in  sodium  hydrogen  carbonate,  is  due  to  the  presence  of 
albumoses.  A  precipitate  obtained  in  the  cold  with  ferrocyanide 
after  removing  proteids  in  the  original  urine  with  Tanret’s  reagent, 
which  disappears  on  warming  but  reappears  on  cooling,  is  due  to 
peptones.  The  estimation  of  serum-albumin  is  effected  as  follows  : 
100  c.c.  of  the  filtered  urine  are  freed  from  nueleoalbumins  and  glob¬ 
ulin  and  if  the  sp.  gr.  should  be  below  1015,  2  to  5  grams  of  sodium 
sulphate  are  also  added.  After  adding  a  few  drops  of  trichloroacetic 
acid,  the  liquid  is  heated  to  boiling,  a  few  drops  more  of  the  acid  are 
added,  and  the  boiling  is  continued  for  half  a  minute  longer.  The 
coagulated  albumin  is  collected  ou  a  weighed  filter,  washed  with  water 
acidified  with  acetic  acid,  then  with  alcohol  and  ether,  and  finally  dried 
at  105°  and  weighed.  L.  de  K. 

Estimation  of  Moist  Gluten  in  Flour.  Marcel  Arpin  (Ann. 
Chim.  anal.,  1902,  7,  325  -331,  376 — 381,  416 — 420). — A  ciiticism 
of  the  method  of  judging  the  quality  of  flour  by  the  amount  of  moist 
gluten  obtained  therefrom.  Tables  are  given  showing  the  effect  of 
the  temperature,  the  time  the  dough  is  kept  before  washing  out  the 
starch,  the  time  of  washing,  and  the  nature  of  the  water.  Gluten  is 
perceptibly  soluble  in  pure  water,  but  a  moderate  amount  of  temporary 
hardness  diminishes  the  solubility.  The  results  are  more  concordant 
and  nearer  the  truth  when  the  gluten  is  dried  at  105°  before  being 
weighed,  but  even  then  the  process  is  only  an  approximate  one.  It  is 
therefore  proposed  to  estimate  the  gluten  (which  practically  means 
the  whole  of  the  albuminous  matters)  by  Kjeldahl’s  nitrogen  process. 

L.  de  K. 
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Modification  of  Huppert’s  Test  for  Bile  Pigment.  M. 

Nakayama  ( Zeit .  physiol.  Chem.,  1902,  36,  398 — 400). — The  following 
is  the  new  method  of  performing  the  test,  which  is  more  delicate  than 
Huppert’s.  Five  c.c.  of  icteric  urine,  mixed  with  an  equal  volume 
of  a  10  per  cent,  solution  of  barium  chloride,  are  centrifugalised. 
The  clear  fluid  is  decanted  and  the  precipitate  treated  with  2  c.c.  of 
a  reagent  consisting  of  99  parts  of  95  per  cent,  alcohol  and  1  part 
of  fuming  nitric  acid  which  contains  4  grams  of  ferric  chloride  per 
litre,  the  mixture  being  stirred  and  heated  to  boiling.  The  super¬ 
natant  liquid  assumes  a  green  or  blue-green  colour,  which,  on  the 
addition  of  fuming  nitric  acid,  changes  to  violet  and  red. 

W.  D.  H. 

Action  of  Hydrogen  Peroxide  on  Blood.  Jules  Yille  and 
Joseph  Moitessier  (Bull.  Soc.  chim.,  1902,  27,  [iii],  1003 — 1008. 
Compare  Cotton,  Abstr.,  1901,  ii,  295). — When  a  solution  of  hydrogen 
peroxide  is  mixed  with  defibrinated  blood,  the  amount  of  oxygen 
disengaged  is  dependent  on  the  masses  of  the  reacting  ingredients. 
It  increases  with  the  proportion  of  peroxide  to  a  maximum  and  then 
diminishes,  the  maxima  varying  with  each  kind  of  blood  (compare 
Cotton,  loc.  cit.) ;  it  is  increased  by  previous  dilution  of  the  blood  with 
water ;  it  is  diminished  to  a  minimum  and  then  increased  by  previous 
dilution  of  the  hydrogen  peroxide  solution.  The  activity  of  the 
latter  is  also  greatly  diminished  by  the  presence  of  sulphuric  acid. 
These  observations  are  explained  by  assuming  that  blood  contains 
substances  other  than  haemoglobin  and  fibrinogen  which  react  with 
hydrogen  peroxide.  T.  A.  H. 

Estimation  of  the  Ferment  secretions  in  the  Stomach,  Based 
on  the  Action  of  the  Fat-destroying  Enzymes.  Franz  Yolhard 
[and,  in  part,  Stade]  (Chem.  Centr.,  1902,  ii,  947 — 948;  from  Verh.  Deut. 
Naiurf.  u.  Aerzte.,  1902,  2,  43 — 47.  Compare  Abstr.,  1901,  ii,  518). — 
Instead  of  proceeding  as  in  the  method  originally  given  for  the 
extraction  of  the  powder  containing  the  fat,  it  is  better  to  shake 
the  digested  mass  with  a  mixture  of  75  c.c.  of  ether  and  2  c.c. 
of  alcohol.  To  50  c.c.  of  the  ethereal  layer,  75  c.c.  of  alcohol 
are  added,  the  solution  is  titrated  and  boiled  for  6  hours  on  a 
water-bath  with  10  c.c.  Y-potassium  hydroxide,  10  c.c.  of  Y-hydro- 
chloric  acid  are  then  added,  and  the  solution  titrated  back  with  Y/10 
alkali.  The  ratio  between  the  decomposed  and  undecomposed  fat  is 
thus  obtained.  In  this  way,  further  action  of  the  enzyme  during  the 
drying  of  the  kaolin  mixture  is  avoided. 

As  the  result  of  further  experiments  on  these  lines,  the  authors 
state  (contrary  to  their  former  conclusion)  that  the  action  regularly 
increases  in  proportion  to  the  time,  so  far  confirming  Schiitz-Borissow’s 
statement  that  the  amount  of  enzyme  may  be  calculated  from  the 
digestive  products  formed.  W.  P.  S. 
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Refractive  Powers  of  Hydrocarbons  with  Heterocyclic 
Chains.  Giovanni  Pellini  and  Domenico  Loi  ( Gazzetta ,  1902,  32,  ii, 
197 — 208.  Compare  Chilesotti,  Abstr.,  1900,  i,  339,  and  Pellini, 
Abstr.,  1901,  ii,  365.) — Measurements  have  been  made  of  the  refrac¬ 
tive  indices  for  the  Ha,  JIp,  Hy,  and  sodium  lines  of  the  spectrum,  of 
acridine,  dihydroacridine,  a-naphthaquinoline,  tetrahydro-a-naphtha- 
quinoline,  /3-naphthaquinoline,  and  tetrahydro-/S-naphthaquinoline  in 
benzene  solutions.  The  following  table  contains  the  experimental 
numbers  for  the  molecular  refractions  for  the  Ha  line  together  with 
the  corresponding  calculated  values  : 


Acridine  . 

9  1 

Dihydroacridine . 

u-Naphthaquinoline  .. 

Tetrahydio-a-naplitha- 

quinoline  . 

Tetrahydro-a-naphtlia- 

qui noline  . 

0-Naphthaquiuoline  .. 

91 

Tetrahydro-/3-naplitha- 

quinoline  . 

Tetrahydro-/3-naphtha- 
quinolme  . 


Per  cent, 
in 

solution. 


8-6930 

15-6954 

3- 2151 
2-5991 

7- 36325 
7'84836 

10-6363 

4- 7774 
15-5370 
15-7392 

8- 54624 
7-4685 


a 


Found.  Calc.  Diff. 


111-66 
112  09 
99-86 
99-49 

106- 46 

107- 89 

109- 42 

110- 12 
105-92 

105- 77 

107-71 

106- 12 


96 


•26j 

98-86 


} 

)6-26| 
>•06  j 
>•26  j 


96-26 

99-06 

99 

99-06 


+  15-61 
+  0-81 
+  10-91 

+  10-71 

+  9-58 

+  7-85 


>L+2^ 


Found.  Calc. 


62-61 

62-36 

56- 90 

57- 56 

60- 53 
60-16 

61- 12 

6161 

60- 05 
59-67 

61- 06 
61-01 


54-99  \ 

57-07  \ 
-  J 

54'99| 

57-37 


54'99| 

57-37 


Diff. 


+  7'49 
+  0-14 
+  5-35 

+  3-99 
+  4'87 

+  3-66 


It  will  be  seen  from  these  figures  that  the  molecular  refraction  of 
acridine  exhibits  a  large  increase  on  the  calculated  value.  Whilst, 
however,  the  excess  in  the  value  for  quinoline  is  equal  to  that  observed 
in  the  corresponding  naphthalene  group,  in  the  case  of  acridine  the 
molecular  refraction  is  much  greater  than  that  of  anthracene  ;  the 
latter  compound  shows  excesses  over  the  calculated  number  of  1 1  ’94 
and  5‘35  for  the  Gladstone  and  Lorenz  and  Lorentz  formulae  respec¬ 
tively.  When,  however,  acridine  is  hydrogenised,  the  experimental 
and  calculated  numbers  agree,  as  they  do  also  for  dihydroanthracene. 
In  the  formation  of  the  last-named  compound,  the  so-called  Gladstone 
VOL.  LXXXIV.  ii.  1) 
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carbon  atoms  of  the  anthracene  (namely,  those  which  are  united  by 
all  their  bonds  to  other  doubly-linked  carbon  atoms)  are  destroyed. 

It  would  therefore  appear  as  if  the  carbon  atoms  connecting  two 
nuclei  may  be  combined  with  other  carbon  atoms  united  in  their  turn 
with  atoms  of  varying  nature  and  yet  have  an  influence  on  the  refrac¬ 
tive  power  analogous  to  that  of  true  Gladstone  atoms. 

As  regards  the  hypothesis  of  centric  valencies,  it  would  seem  that  this 
cannot  be  applied  to  the  case  of  heterocyclic  molecules,  the  influence  of  a 
centric  linking  varying  widely  for  the  different  compounds,  as  is  seen 
from  the  following  table,  the  numbers  in  which  are  calculated  for  the 
Gladstone  formula : 


N  umber 

i  Mol.  refraction. 

Value 

of 

of  the 

centric 

centric 

bonds. 

Found. 

Calc. 

Diff. 

bond. 

Quinoline  . 

12 

73-03 

59-26 

13-77 

1-14 

Acridine . 

18 

111-87 

81-86 

30-01 

1-66 

a-Naphtliaquinoline . 

18 

107-17 

81-86 

25-31 

1-40 

B-N  aphthaquinoline . 

18 

105-84 

81-86 

23-98 

1-33 

For  the  Lorenz  and  Lorentz  formula,  the  respective  values  for  the 
centric  bond  are  0-75,  0-95,  0  83,  and  0-80.  For  homocyclic  nuclei,  on 
the  other  hand,  the  increase  of  the  molecular  refraction  due  to  the 
centric  bond  is  constant,  and  has  the  value  1  '46  for  the  y.  formula  and 
0*89  for  the  y 2  formula.  T.  H.  P. 

Spectroscopic  Methods.  Heinrich  Konen  (Ann.  Physik,  1902, 
[iv],  9,  742 — 780). — The  author  has  made  an  exhaustive  study  of  the 
spectra  obtained  when  an  electric  discharge  passes  in  various  liquids 
between  poles  of  metal  or  carbon.  The  arc  spectrum,  apparently,  is 
dependent  only  on  the  nature  of  the  metallic  poles  and  not  on  the 
character  of  the  surrounding  liquid  ;  when  the  poles  are  of  carbon, 
there  is  sometimes  a  slight  indication  in  the  spectrum  of  the  nature 
of  the  surrounding  liquid.  The  question  of  the  origin  of  the  Swan 
spectrum  (compare  Smithells,  Abstr.,  1901,  ii,  366;  Baly  and  Syers, 
Abstr.,  1901,  ii,  633)  is  discussed  at  length,  but  no  decisive  experi¬ 
mental  evidence  is  brought  forward.  J.  C,  P. 

Spectrum  of  Lithium.  August  Hagenbach  (Ann.  Physik,  1902, 
[iv],  9,  729 — 741). — As  is  well  known,  the  line  spectra  of  the  alkali 
metals,  with  the  exception  of  lithium,  have  been  analysed  into  primary 
and  secondary  series  consisting  of  pairs  of  lines,  and  the  differences 
between  the  reciprocal  wave-lengths  for  such  pairs  have  been  found  to 
be  nearly  proportional  to  the  square  root  of  the  atomic  weight  of  the 
metal.  The  author  now  shows  that  in  the  case  also  of  lithium,  such  a 
pair  exists  at  4603.  The  difference  of  the  reciprocal  wave-lengths  of 
the  two  lines  is  only  very  approximately  proportional  to  the  square 
root  of  the  atomic  weight.  J.  C.  P. 
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Fluorescence  and  Phosphorescence  of  Diamonds  and  Their 
Influence  on  the  Photographic  Plate.  Otto  Rosenheim  ( Chem . 
News,  1902,  86,  247). — Every  diamond,  but  not  carbonados, 
examined  by  the  author,  tiuoresced  under  the  influence  of  polonium, 
and  the  rays  emitted  were  photographically  active,  but  differed  from 
those  from  the  polonium  by  their  power  of  penetrating  various  media, 
glass,  paper,  celluloid,  &c.  On  the  other  hand,  only  a  few  diamonds  phos¬ 
phoresced  after  exposure  to  magnesium  light,  and  the  phosphorescent 
rays  did  not  affect  the  photographic  plate.  D.  A.  L. 

Measurements  on  the  Magnetic  Rotation  of  the  Plane  of 
Polarisation  in  Liquefied  Gases  under  Atmospheric  Pressure. 
II.  Measurements  with  Methyl  Chloride.  L.  H.  Siertsema 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1902,  5,  243 — 247). — Defects  in 
the  apparatus  previously  employed  are  pointed  out  and  an  improved 
form  is  described,  diagrams  being  added.  Determinations  of  the 
magnetic  rotation  of  liquid  methyl  chloride  at  atmospheric  pressure 
were  again  made;  the  rotation  constant  was  found  to  be  0-01372  for 
sodium  light,  and  the  rotation  dispersion  normal,  differing  little  from 
that  of  gases  or  water.  The  values  of  the  ratio  p/pD  obtained  for 
different  wave-lengths  included  : 


A. 

pip  d. 

A. 

p/p  »■ 

420 

2-003 

(589) 

1-000 

512 

1-351 

604 

0-947 

555 

1-145 

659 

0-794 

(compare  Abstr,,  1901,  ii,  5).  L.  M.  J. 

Photoelectric  Action.  Theodor  Wulf  {Ann.  Physik,  1902,  [iv], 
9,  946 — 963). — Under  the  action  of  ultra-violet  rays,  the  dissipation  of 
a  negative  charge  from  a  platinum  electrode  polarised  with  hydrogen 
is  much  more  rapid  than  from  one  polarised  with  oxygen,  chlorine,  or 
ozone,  and  the  order  of  photoelectric  efficiency  is  also  the  order  of 
electrolytic  potential.  The  nature  of  the  medium  surrounding  the 
electrode  is  of  importance,  and  it  seems  probable  that  the  greater  the 
chemical  potential  difference  between  the  electrode  and  the  surrounding 
atmosphere,  the  greater  is  the  photoelectric  action  ;  it  is  further  prob¬ 
able  that  the  dissipation  of  electricity  by  light  is  associated  with  some 
chemical  process. 

In  the  course  of  the  investigation,  a  lamp  has  been  devised  for  the 
combustion  of  carbon  bisulphide  in  oxygen ;  the  light  so  obtained 
was  very  steady  and  effective.  J.  C.  P. 

Excited  Radioactivity  and  Ionisation  of  the  Atmosphere. 
E.  Rutherford  and  S.  J.  Allen  {Phil.  Mag.,  1902,  [vi],  4,  704 — 723). 
— Elster  and  Geitel  have  shown  that  a  negatively  charged  conductor 
placed  in  the  open  air  becomes  temporarily  radioactive.  With  the  help 
of  a  sensitive  quadrant  electrometer,  the  authors  have  studied  this 
excited  radioactivity  and  the  ionisation  of  air.  A  long  wire  was 
negatively  charged  and  hung  for  several  hours  in  the  open  air ;  it  was 
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then  wound  on  a  frame  and  suspended  in  a  metal  cylinder  kept  at  a 
fixed  potential,  the  wire  itself  being  connected  with  the  electrometer. 
The  radiation  from  the  wire  ionised  the  air  inside  the  cylinder,  and 
there  was,  therefore,  a  gradual  decay  of  the  excited  radioactivity.  The 
rate  of  decay  is  regular,  independent  of  the  nature  and  diameter  of 
the  wire  and  of  the  negative  potential  during  exposure.  This  is 
analogous  to  what  is  known  of  the  excited  radiations  produced  by 
thorium  and  radium  (compare  Rutherford  and  Brooks,  Abstr.,  1902, 
ii,  590).  The  amount  of  excited  radioactivity,  on  the  other  hand, 
varies  greatly  with  the  weather  and  the  wind,  and  increases  with  the 
voltage  of  the  exposed  wire.  The  excited  radiation  produced  in  air,  as 
described  above,  has  a  penetrating  power  greater  than  the  radiations, 
not  deviated  by  a  magnetic  field,  from  uranium,  thorium,  and  radium, 
aud  greater  than  the  excited  radioactivity  due  to  radium  and  thorium 
(compare  Rutherford  and  Brooks,  loc.  cit.).  There  seems  to  be  little 
doubt  that  the  excited  activity  is  due  to  a  deposit  of  a  minute  quantity 
of  intensely  active  radioactive  matter. 

An  apparatus  is  described  for  determining  the  number  of  ions 
produced  per  c.c.  per  second  in  air  and  for  tracing  the  variation  of  the 
ionisation  current  with  the  strength  of  the  electric  field.  The  number 
of  ions  produced  per  c.c.  per  second  was  thus  found  to  be  15,  a  number 
not  very  different  from  that  found  by  Wilson  by  another  method 
(Abstr.,  1901,  ii,  435).  J.  C.  P. 

Heat  and  Light  Radiations  of  Certain  Oxides.  Ch.  FerY 
{Ann.  Chim.  Phys.,  1902,  [vii],  27,  433 — 548). — The  total  radiations, 
both  luminous  and  non-luminous  at  500 — 1700°,  were  investigated  in 
the  case  of  retort  carbon,  chromium  sesquioxide,  platinum,  the  oxides  of 
calcium,  magnesium,  zirconium,  lanthanum,  thorium,  cerium,  and  the 
mixture  used  in  the  Auer  lamp  (thorium  987  and  cerium  1'3  per 
cent.).  For  the  source  of  heat,  a  modified  Bunsen  burner  was  used ; 
the  temperature  was  measured  by  means  of  a  thermoelectric  pile,  one 
junction  of  which,  carrying  a  small  quantity  of  the  substance  under 
investigation,  was  kept  in  rapid  rotation  in  the  flame.  The  total 
radiation  was  measured  by  a  thermoelectric  pile,  and  the  luminous 
radiation  by  comparing  a  given  wave-length  in  the  green  (0  562  y,y) 
with  a  similar  wave-length  of  known  luminosity,  the  assumption  being 
made  that  the  total  luminous  radiation  was  proportional  to  tho 
monochromatic  radiation  in  the  green.  The  oxides  of  calcium,  thorium, 
and  lanthanum  and  the  Auer  lamp  mixture  show,  at  a  given  tempera¬ 
ture,  a  higher  total  radiation  in  the  oxidising  than  in  the  reducing 
flame  ;  cerium,  on  the  other  hand,  a  lower  radiation  ;  a  similar  relation 
holds  for  the  luminous  radiations,  except  that  the  Auer  lamp  mixture 
gives  a  higher  value  in  the  reducing  flame.  The  colour  of  the  light 
emitted  by  the  various  oxides  in  the  oxidising  and  reducing  flame  is 
different. 

The  major  portion  of  the  paper  deals  with  matter  mainly  of  physical 
interest.  The  conclusion  is  drawn  from  the  observations  that  at  high 
temperatures  the  oxides  suffer  both  chemical  and  physical  changes. 

As  regards  the  part  played  by  the  constituents  of  the  Auer  lamp 
mixture,  the  opinion  is  expressed  that  the  cerium  intensifies  locally 
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the  chemical  action  owing  to  its  power  of  condensing  gases  on  its 
surface,  and  thus  brings  about  a  raising  of  the  temperature  ;  the 
thorium  merely  acts  as  a  medium  for  diffusing  the  cerium,  and  at  the 
same  time  has  the  advantage  of  being  transparent  to  radiations. 

K.  J.  P.  O. 

Researches  on  Voltaic  Elements  founded  on  the  Reciprocal 
Action  of  Two  Saline  Liquids.  Marcellin  P.  E.  Berthelot  (Ann. 
Ghim.  Phys.,  1902,  [vii],  27,  289 — 328,  328 — 348.  Compare  this  vol., 
ii,  51).- — A  continuation  of  a  more  detailed  account  of  work  which  has 
previously  been  published  (Abstr.,  1902,  ii,  375,  376,  439,  440,  546, 
547,  591,  and  this  vol.,  ii,  3).  K.  J.  P.  0. 

Ionisation  of  a  Flame  containing  Salt.  Georges  Moreau 
(i Gompt .  rend.,  1902,  135,  898 — 900). — The  conductivity  of  a  flame 
containing  salt  at  a  constant  temperature  depends  on  the  E.M.F., 
the  distance  between  the  electrodes,  which  consist  of  small,  flat,  platinum 
condensers  plunged  in  the  flame,  and  the  concentration  of  the  salt 
solution,  the  evaporation  of  which  gives  the  salt  to  the  flame.  The 
results  show  that  there  is  no  dissociation  in  the  vapour  of  the  salt 
before  the  introduction  of  the  electrodes ;  the  conductivity  of  the  flame 
is  unipolar,  ionisation  occurring  mainly  at  the  negative  electrode,  and 
is  thus  analogous  to  the  conductivity  of  gases  in  the  neighbourhood  of 
a  metal  illuminated  with  ultra-violet  light.  The  current  is  given  by 
the  equation  /=/0(  1  -  e-*1),  where  e  is  the  base  of  the  Napierian 
logarithms,  x  the  distance  between  the  electrodes,  and  70  a  function 
varying  with  the  electric  field,  the  temperature,  and  the  nature  of  the 
metal  in  the  salt ;  k  is  independent  of  the  salt  and  of  the  field,  but 
varies  slowly  with  temperature.  It  is  supposed  that  on  the  negative 
electrode,  electrons  are  formed  which  ionise  the  salt  vapour  in  much 
the  same  way  as  do  the  emanations  from  uranium.  K.  J.  P.  O, 

Behaviour  of  Water  relatively  to  Air.  Friedrich  Kohl- 
rausch  (Zeit.  physikal.  Chem.,  1902,  42,  193 — 201). — The  author  has 
studied  the  influence  of  the  atmosphere  on  the  conductivity  of  water, 
and  describes  methods  of  obtaining  pure  water  which  will  not  deteriorate 
on  contact  with  air  if  ordinary  precautions  are  taken.  One  simple 
method  of  freeing  the  water  in  a  flask  from  carbon  dioxide  is  to  place 
a  collar  of  slaked  lime  on  the  outside  of  the  neck,  and  to  protect  the 
lime  from  contact  with  the  atmosphere  by  means  of  an  inverted 
beaker  ;  this  effects  a  reduction  in  the  conductivity  of  a  large  quantity 
of  water  from  0'9  x  10~6  to  0  5  x  10-6  in  the  course  of  a  few  days.  The 
conductivity  can  be  reduced  to  0'3  x  10~6  either  by  simple  contact  with 
platinum  electrodes  or  by  the  passage  of  a  current  of  air  freed  from 
carbon  dioxide  through  the  cell  containing  the  electrodes  (not 
platinised). 

The  author  indicates  the  precautions  that  are  necessary  in  handling 
such  pure  water  if  its  conductivity  is  to  remain  constant.  The  water 
should  not  be  stored  in  the  laboratory,  and  the  stopper  of  the  contain¬ 
ing  vessel  should  be  protected  against  dust.  The  breath  is  a  very 
common  source  of  contamination,  and  transference  of  the  water  from  one 
vessel  to  another  should  take  place  at  an  open  window  \  on  no  account 
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must  the  water  be  blown  from  a  wasb-bottle.  Water  of  conductivity 
l’O  x  10~6  improves  by  prolonged  passage  of  air  from  the  open,  but 
deteriorates  at  once  if  shaken  in  a  room  in  which  there  is  a  person  or 
a  flame.  J.  C.  P. 

Equivalent  Conductivity  of  the  Hydrogen  Ion  derived  from 
Transference  Experiments  with  Hydrochloric  Acid.  Arthur 
A.  Noyes  and  G.  Y.  Sammet  (</.  Amer.  Chem.  Soc.,  1902,  24, 
944 — 968). — The  apparatus  previously  described  (Abstr.,  1901,  ii,  143) 
was  used  in  the  determination.  In  order  to  prevent  the  introduction 
of  any  foreign  salts,  a  silver  anode  was  used,  and  precautions  were 
taken,  by  using  a  low  current-density,  against  evolution  of  chlorine. 
Nj 20  and  Nj 60  hydrochloric  acid  solutions  were  used.  The  current  was 
passed  through  for  three  hours  at  constant  temperature  and  the  quantity 
of  electricity  was  measured  by  a  silver  voltameter.  The  liquid  was 
divided  into  five  portions,  one  at  the  anode,  one  at  the  cathode,  and 
three  in  the  middle,  and  each  was  titrated  with  standard  barium 
hydroxide  solution  and  also  analysed  by  precipitation  with  silver 
nitrate.  For  the  transference  number  at  20°,  the  Nj 20  solution  gave 
165 '69  (the  values  given  have  been  multiplied  by  10~3)  with  an  average 
deviation  of  0T2  ;  the  Y/60  solution  gave  167'43  with  an  average 
deviation  of  0'25  ;  at  10°,  the  Y/20  solution  gave  158'62  with  an 
average  deviation  of  0’15,  and  the  Y/60  solution  177'34  with  an 
average  deviation  of  0'16.  It  is  shown  that  the  error  does  not,  in  all 
probability,  exceed  0'45  per  cent.  It  is  not  known  to  what  extent 
the  difference  in  the  results  of  the  two  solutions  is  due  to  change  of 
concentration,  as  it  may  partially  be  accounted  for  by  experimental 
error,  and  it  must  be  admitted  that  an  error  of  1  to  2  per  cent,  might 
be  made  by  assuming  no  further  change  in  the  transference  number 
after  Y/60  is  reached,  although  this  is  not  probable. 

The  conductivity  of  Nj 58  and  Nj 252  hydrochloric  acid  was  deter¬ 
mined  at  10°,  20°,  and  30° ;  the  results  agree  to  within  1  per  cent, 
with  those  of  Kohlrausch  and  Deguisne,  and  the  temperature  co¬ 
efficient  (1  606)  agrees  even  more  closely. 

From  previous  determinations  of  the  conductivity  of  potassium 
chloride,  the  authors  calculate  the  mobilities  of  the  chlorine  ion  to  be 
54'5  at  10°,  68'5  at  20°,  and  83'3  at  30°,  and,  further,  the  following 
values  for  the  equivalent  conductivity  of  completely  dissociated  hydro¬ 
chloric  acid  and  the  mobility  of  the  hydrogen  ion  : 


10°  18"  20°  25°  30°. 

H*  +  C1' .  343'2  395-5  408-5  440-7  472-4 

H* .  288-7  329-8  340-0  364-9  389-1 


The  error  in  this  final  result  cannot  exceed  at  the  outside  0"8  per 
cent.  The  value  at  25°  is  greater  by  5"8  per  cent,  than  that  calcu¬ 
lated  by  Ostwald,  and  3'8  per  cent,  greater  than  that  calculated  by 
Kohlrausch  for  18°.  J.  McC. 

Electrical  Conductivity  of  Potassium  Chloride  in  Mixtures 
of  Water  and  Ethyl  Alcohol.  W.  A.  Roth  ( Zeit .  physikal.  Chem., 
1902,  42,  209 — 224). — Careful  determinations  (accurate  to  0T  per 
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cent.)  of  the  conductivity  of  potassium  chloride  in  8  and  20‘3  per 
cent,  alcohol  at  18°  have  been  made,  the  range  of  concentration  being 
from  F=30to  F=600.  It  is  found  that  the  molecular  conductivity 
A  decreases  as  the  percentage  of  alcohol  increases,  but  the  percentage 
decrease  becomes  less  as  the  quantity  of  alcohol  increases.  The 
variation  of  the  conductivity  with  the  dilution  is  represented  for  a 
given  alcohol  concentration  by  the  formula  (Aoo  —  A)/A  P  —  c.rjb 
(compare  Kohlrausch,  Abstr.,  1901,  ii,  221);  the  older  formula, 
Aqq  -A  =  c.^i  (Kohlrausch,  Abstr.,  1894,  ii,  79),  is  inadequate. 

The  ratio  Ah.>o/Aaic  decreases  as  V  increases,  and  it  must  therefore 
be  supposed  that  both  the  mobility  of  the  ions  and  the  degree  of 
dissociation  are  diminished  by  the  addition  of  alcohol.  The  formula 
given  by  Arrhenius  (Abstr.,  1892,  1038),  Aaic  =  Ah2o(1  +  qp/2)2, 
where  p  is  the  percentage  of  alcohol  by  volume,  is  found  to  hold  up 
to  p  —  10. 

The  temperature  coefficient  of  conductivity  rises  rapidly  as  the 
percentage  of  alcohol  increases,  slowly  as  V  increases,  so  that  the  ratio 
Ah2o/A.uc  decreases  as  the  temperature  rises. 

The  formula  A/jo(100  —p)  =  const.  (Wakeman,  Abstr.,  1893,  ii,  257), 
in  which  A  is  the  fall  in  value  of  the  ionic  mobility  corresponding 
with  the  addition  of  p  per  cent,  by  volume  of  alcohol,  holds  fairly 
accurately  for  both  the  alcohol  concentrations  used  in  this  investi¬ 
gation. 

When  A/Aqq  is  taken  as  the  degree  of  dissociation,  it  is  found  that 
of  the  formulae  for  a  dissociation  constant  given  by  Ostwald,  Rudolphi, 
and  van’t  Hoff,  none  leads  to  satisfactory  results.  J.  C.  P. 

Electrical  Conductivity  of  Compressed  Powders.  Franz 
Streintz  {Ann.  Physik,  1902,  [iv],  9,  854 — 885). — In  continuation  of 
a  previous  investigation  (Abstr.,  1900,  ii,  641),  a  number  of  metallic 
oxides  and  sulphides  have  been  examined.  All  white,  yellow,  red,  and 
grey  compounds  are  non-conductors,  and  at  the  ordinary  temperature 
only  those  dark  coloured  compounds  are  conductors  which  can  be 
compressed  into  compact  masses  exhibiting  metallic  lustre  and  hard¬ 
ness  ;  in  no  case  was  evidence  obtained  of  electrolytic  conduction. 

The  compounds  that  conduct  fairly  well  at  the  ordinary  temperature 
(such  as  lead  dioxide,  cuprous  and  cupric  sulphides)  have  a  positive 
resistance -temperature  coefficient,  much  smaller,  however,  than  that  of 
metals.  On  the  other  hand,  the  electrical  behaviour  of  compounds  which 
exhibit  only  a  small  conductivity  at  the  ordinary  temperature  (such 
as  manganese  dioxide,  lead,  mercuric  and  silver  sulphides)  is  very  much 
affected  by  change  of  temperature.  In  certain  cases  (such  as  cadmium 
oxide),  the  conductivity  and  its  temperature  coefficient  exhibit  rather 
marked  differences  for  different  temperature  ranges — an  observation 
which  leads  the  author  to  suggest  the  existence  of  more  than  one  form 
of  the  substance.  If  this  view  is  accepted,  cadmium  oxide  would 
have  a  transition  point  about  200°.  J.  C.  P. 

Diminution  of  Cathodic  Depolarisation  by  Potassium  Chrom¬ 
ate.  Erich  Muller  {Zeit.  Elektrochem.,  1902,  8,  909 — 914.  Compare 
Abstr.,  1901,  ii,  218). — Potassium  iodate  is  reduced,  in  alkaline 
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solution,  at  a  lower  potential  than  potassium  chromate.  For  this 
reason,  no  hydrogen  is  evolved  when  an  alkaline  solution  of  potassium 
iodate  and  chromate  is  electrolysed  with  a  small  cathodic  current 
density,  the  iodate  being  reduced ;  when  the  current  density  is 
increased,  the  P.D.  at  the  cathode  soon  reaches  the  value  at  which 
chromate  is  reduced,  a  film  of  an  oxide  of  chromium  is  formed  on  the 
cathode  and  hydrogen  is  evolved,  no  further  reduction  of  iodate  taking 
place.  The  film  once  formed  is  fairly  stable ;  it  survives  an  inter¬ 
ruption  of  the  current  for  15  minutes,  but  not  for  30  minutes.  At 
75°,  periodate  is  formed,  and  the  chromium  oxide  film  breaks  down 
when  its  concentration  reaches  a  certain  limit.  It  is  found  that 
periodate  oxidises  chromic  oxide  to  chromium  trioxide,  whilst  iodate 
does  not.  Solutions  of  chromates  cannot  be  reduced  to  chromic  oxide 
owing  to  the  formation  of  the  film  on  the  cathode,  but  if  a  mercury 
cathode  is  used,  on  which  a  coherent  film  cannot  form,  the  reduction 
becomes  possible.  T.  E. 

Dissociation  of  Electrolytes.  C.  Liebenow  (Zeit.  EleJctrochem., 
1902,  8,  933). — Equilibrium  between  the  ions  and  the  molecules  of  an 
electrolyte  exists  when  equal  numbers  of  molecules  are  split  up  into, 
and  formed  from,  ions  in  unit  time.  Assuming  the  molecules  to  consist 
of  oppositely  charged  portions  held  together  by  the  attractions  of 
the  charges,  then  this  attraction  will  be  diminished  in  proportion  to 
the  dielectric  constant  of  the  solvent.  The  attraction  of  the  free 
ionic  charges  for  the  one  half  of  the  electron  molecule  attached  to  the 
undissociated  molecule  and  their  repulsion  of  the  other  half  will 
produce  another  force  tending  to  split  up  the  molecule.  This  force  is 
proportional  to  the  square  of  the  distance  between  the  ions  and  the 
undissociated  molecules  or  to  the  2/3  power  of  the 'concentration  of  the 
ions.  It  is  also  proportional  to  the  number  of  charges  carried  by  an 
ion.  Setting  out  from  these  considerations,  the  author  arrives  at  the 
following  formula  for  the  relation  between  the  concentrations  of  the 
ions  and  the  undissociated  molecules  in  a  solution  of  a  binary  electro¬ 
lyte,  x2(x  —  y)  —  A  +  Bx2l3,  where  x  is  the  concentration  of  an  ion,  y 
the  total  concentration  of  the  electrolyte,  A  a  constant  which  is 
proportional  to  the  number  of  molecules  which  dissociate  into  ions 
in  unit  time  independently  of  the  ionic  attractions,  and  B  a  similar 
constant  for  the  dissociation  under  the  induence  of  the  ionic  attractions. 
Using  the  values  A  =  0027,  B  —  2‘75,  and  Aoc  =130T  (A.  =  molecular 
conductivity  at  18°),  the  author  shows  that  his  formula  permits  the 
conductivities  of  solutions  of  potassium  chloride  to  be  calculated  with 
an  error  not  exceeding  1  per  cent.  T.  E. 

The  Passage  of  a  Direct  Current  through  an  Electrolytic 
Cell.  Samuel  L.  Bigelow  (J.  Physical  Chem.,  1902,  6,  603 — 628). — 
Various  explanations  have  been  offered  for  the  cause  of  the  current 
through  an  electrolyte  produced  by  an  E.M.F.  less  than  the  decom¬ 
position  E.M.F.,  but  none,  in  the  author’s  opinion,  is  completely 
satisfactory.  His  own  experiments  show  that  with  an  E.M.F.  of  1 
volt,  a  current  is  produced  in  an  aqueous  solution  of  sulphuric  acid  which 
decreases  with  time  to  a  minimum  value  of  about  0-2  microamperes. 
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Shaking  or  wiping  the  electrodes  caused  a  considerable  increase,  which, 
however,  passes  off  in  a  few  minutes,  the  original  minimum  being  again 
attained.  The  minimum  current  obtained  with  a  Nj 2  solution  of 
sulphuric  acid  was  practically  identical  with  that  obtained  in  a  W/200 
solution,  and  from  this  fact  the  author  considers  that  the  current  is  not 
carried  by  the  ions  resulting  from  the  dissociation  of  the  electrolyte. 
The  temperature  coefficient  of  the  current  was  found  to  be  greatly  in 
excess  of  the  average  rate  of  increase  of  conductivity  of  an  electrolyte. 
Temporary  small  variations  of  the  E.M.F.  do  not  produce  any  per¬ 
manent  effect  on  the  residual  current.  The  author  considers  that  such 
conductivity  can  be  explained  best  on  the  assumption  that  the 
molecules  themselves  are  also  able  to  carry  electrical  charges,  just  as 
the  molecules  of  a  rarefied  gas  do,  and  this  would  further  explain 
the  behaviour  of  solutions  which  conduct  electricity,  although  cryo- 
scopic  methods  indicate  no  dissociation.  L.  M.  J. 

Principle  of  Electrolytic  Dissociation  and  Conductivity  in 
Gases,  Electrolytes,  and  Metals.  J.  Stark  ( Chem .  Gentr.,  1902,  ii, 
1171 — 1172.  From  Naturw.  Eundsch.,  1902,  17,  533 — 536). — When 
the  elements  are  arranged  in  the  order  of  their  ionic  energies,  a  series 
is  obtained  beginning  with  the  electronegative  elements  and  ending 
with  the  electropositive  elements.  By  ionic  energy  is  understood  the 
potential  energy  which  the  negative  electron  as  ion  possesses  with 
reference  to  the  positive  atom.  According  to  the  view  expressed, 
sodium  chloride  is  to  be  regarded  as  a  compound  of  chlorine  with  the 
negative  electron  of  sodium,  which  is  secondarily  accompanied  by  a 
compound  of  sodium  with  its  negative  electron.  Those  atoms  or  radicles 
which  are  charged  with  negative  electrons  are  to  be  viewed  as 
saturated,  whilst  the  metal  ions — not  possessing  this  negative  charge — 
are  inactive  substances. 

The  author  further  divides  ions  into  three  groups  :  (1)  electron  ions, 
that  is,  free  negative  electrons ;  (2)  atom  ions,  that  is,  positive  or  negative 
electrons  attached  to  a  component  of  a  chemical  compound  (H",  NH4* 
01',  S04') ;  (3)  motions ,  that  is,  atom  ions  united  to  several  molecules 
(hydrates  of  ions).  J.  McC. 

Electrolysis  of  Formic  and  Oxalic  Acids  and  of  Potassium 
Carbonate.  Franz  Salzer  (Zeit.  Elektrockem.,  1902,  8,  893 — 903). 
— When  a  solution  of  formic  and  sulphuric  acids  is  electrolysed  with 
smooth  and  platinised  anodes,  a  larger  E.M.F.  is  required  with  the 
former  and  considerably  less  oxidation  of  the  formic  acid  occurs. 
Similar  results  were  obtained  with  solutions  of  formic  acid  alone  and 
of  sodium  formate  in  presence  of  potassium  hydroxide.  With  a 
solution  of  oxalic  and  sulphuric  acids,  the  E.M.F.  required  for 
electrolysis  is  very  little  higher  with  a  smooth  anode  than  with  a 
platinised  one,  so  long  as  the  current  density  is  small  and  the  con¬ 
centration  of  the  oxalic  acid  large.  Under  these  circumstances, 
practically  the  whole  current  is  employed  in  oxidising  the  oxalic  acid. 
With  larger  current  densities,  or  smaller  concentrations  of  the  oxalic 
acid,  however,  oxygen  is  evolved  along  with  carbon  dioxide  at  the 
anode,  and  the  E.M.F.  required  is  very  considerably  larger  with  the 
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smooth  anode.  Aqueous  and  alkaline  solutions  of  oxalic  acid  behave 
in  much  the  same  way  as  those  of  formic  acid.  These  results  are 
similar  to  those  obtained  by  Foerster  and  Muller  (Abstr.,  1902,  ii, 
640). 

Finally,  some  experiments  on  the  electrolysis  of  concentrated  solutions 
of  potassium  carbonate  show  that  potassium  percarbonate  is  most  readily 
formed  in  neutral  solution  ;  the  presence  of  OH  ions  or  of  hydrogen  car¬ 
bonate  is  unfavourable.  A  platinised  anode  diminishes  the  yield  con¬ 
siderably,  although  the  E.M.F.  required  is  smaller  than  with  a  smooth 
anode.  T.  E. 

Limits  of  Combustibility.  L.  Pelet  and  P.  Jomiiw  {Bull.  Soc. 
chim.,  1902,  [iii],  27,  1207 — 1212). — When  a  combustible  substance  is 
allowed  to  burn  in  a  determinate  volume  of  air  until  extinction  of 
the  flame  occurs,  the  volume  of  the  residual  oxygen  depends  on  the 
nature  of  the  combustible,  especially  as  regards  its  volatility  and 
the  temperature  of  its  flame,  and  also  on  the  temperature  of  the 
surrounding  air.  The  results  obtained  in  such  combustions  of  a 
variety  of  substances,  elementary  and  compound,  are  tabulated  in  the 
original.  T.  A.  H. 


Clapeyron-Clausius  Equation  for  the  Latent  Heat.  K.  Hall- 
sten  ( Zeit .  physikal.  Chem.,  1902,  42,  369 — 374). — The  equation  re¬ 
ferred  to  may  be  written  as  follows  :  r~p(w  —  v)  +  p  =  T.dp/dT{w—v), 
where  r  is  the  latent  heat,  p(w  -  v)  the  external  work,  and  p  the  in¬ 
ternal  work.  Hence  if  pjwv  —  x,  it  follows  that  x=  T.dpJdT-p.  This 
pressure  x  is  identical  with  the  so-called  internal  pressure,  and  varies 
with  the  temperature,  remaining  constant,  however,  during  the  change 
from  one  state  of  aggregation  to  another.  Using  the  data  obtained  by 
Kegnault  and  others  for  water,  ether,  alcohol,  acetone,  chloroform, 
carbon  tetrachloride,  carbon  disulphide,  and  mercury,  it  is  shown  that 
for  the  change  liquid  — >■  vapour  x  is  greater  than  p,  the  external 
pressure,  but  that  the  ratio  xjp  decreases  slowly  as  the  temperature 
rises.  Similar  calculations  have  been  made  with  the  data  for  the 
freezing  points  of  mercury,  lead,  and  water,  x  in  these  cases  being  of 
the  order  10000 — 100000  atmospheres.  J.  C.  P. 

Latent  Heat  of  Evaporation  of  Mercury.  W.  A.  Kubbatoff 
(J,  Russ.  Phys.  Chem.  Soc.>  1902,  34,  659 — 665), — The  latent  heat  of 
evaporationof  mercury  was  determined  bythe  method  of  mixtures  carried 
out  in  a  specially  devised  apparatus.  The  mean  result  of  four  experi¬ 
ments,  in  which  the  rise  of  temperature  obtained  was  about  3’5°  and  the 

f350 

quantity  of  mercury  evaporated  about  150  grams,  is :  I  c.dt  +  p  =  80’5. 

Measurements  were  also  made  of  the  specific  heat  of  mercury  between 
340°  and  20°,  the  mean  value  obtained  being  0-03730.  Hence  the 
latent  heat  of  evaporation  =67‘8  cal. 

Trouton’s  constant  (atomic  wt.  x  latent  heat  -j*  absolute  boiling 
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point)  has  the  value  21*5,  which  shows  that  liquid  mercury  is  not 
associated  at  the  boiling  point. 

Making  use  of  the  known  boiling  point  curves  of  mercury,  the 
Clausius-Clapeyron  formula  gives:  dpjdt  =  0'017194,  from  which  the 
density  of  saturated  mercury  vapour  with  reference  to  that  of 
hydrogen  has  the  approximately  theoretical  value  100  3.  These 
results  are  in  accord  with  the  supposed  high  critical  temperature  of 
mercury.  T.  H.  P. 

Heat  of  Solution.  Adolfo  Varali-Thevenet  (Nuovo  Cim .,  1902, 
[  v],  4, 186 — 192). — By  Staub’s  method,  using  a  Bunsen  ice  calorimeter, 
the  author  has  made  measurements  of  the  heat  absorbed  on  dissolving 
varying  amounts  of  potassium  and  sodium  nitrates,  chlorides,  and 
sulphates  in  water.  The  numbers  obtained  are  compared  with  those 
given  by  other  investigators. 

The  results  show  that,  for  not  very  dilute  solutions,  an  increase  in  the 
concentration  is  accompanied  by  an  almost  exactly  proportional  diminu¬ 
tion  in  the  quantity  of  heat  absorbed  in  the  dissolution  of  a  definite 
amount  of  salt,  whilst  in  the  case  of  dilute  solutions  the  heat  absorbed 
diminishes  more  rapidly  than  the  dilution.  Further,  for  salts  containing 
radicles  of  equal  atomicity,  there  exists  a  constant  relation  between  the 
molecular  weight  and  the  quantity  of  heat  absorbed  for  infinitely  dilute 
solutions.  Estimating  the  latter  by  extrapolation,  it  is  found  that  the 
ratios  to  them  of  the  corresponding  molecular  weights  have  the  values  : 
for  potassium  or  sodium  nitrate,  1  ;  for  potassium  chloride,  0-92  ;  for 
sodium  chloride,  1 '38  j  for  potassium  sulphate,  2T4 ;  and  for  sodium 
sulphate,  2'29.  T.  H.  P. 

Lowering  of  the  Freezing  Point  of  Aqueous  Hydrogen 
Peroxide  produced  by  certain  Salts  and  Acids.  Harry  C.  Jones 
and  Charles  G.  Carroll  ( Amer .  Chem.  «/.,  1902,  28,  284 — 291). — It 
was  previously  observed  by  Jones,  Barnes,  and  Hyde  (Abstr.,  1902,  ii, 
203)  that  potassium  chloride,  sodium  nitrate,  and  potassium  nitrate 
lower  the  freezing  point  of  aqueous  hydrogen  peroxide  less  than  they  do 
that  of  water.  The  observed  lowerings  cannot  be  interpreted  by 
supposing  that  aqueous  hydrogen  peroxide  has  less  dissociating  power 
than  water.  Experiments  of  Bredig  ( Zeit .  EleTctrochem .,  1901,  7,  622) 
and  of  Calvert  (Abstr.,  1902,  ii,  11),  indicate  that  hydrogen  peroxide 
acts  like  a  weak  acid  and  can  form  definite  compounds  with  strong 
alkalis. 

The  freezing  point  determinations  of  Jones,  Barnes,  and  Hyde  were 
confirmed  with  potassium  chloride  and  nitrate  respectively.  Experi¬ 
ments  were  also  made  with  solutions  of  ammonium  sulphate  in  water 
and  in  hydrogen  peroxide.  The  loweriDgs  observed,  more  particularly 
those  with  potassium  nitrate,  do  not  warrant  the  assumption  that  the 
salt  molecules  had  been  polymerised  or  that  their  dissociation  had  been 
diminished  by  the  hydrogen  peroxide.  The  probable  explanation  is 
that  the  molecules  of  the  individual  salts  combined  with  the  molecules 
of  the  peroxide  (compare  Tanatar,  Abstr.,  1902,  ii,  11).  Preliminary 
experiments  on  the  molecular  lowerings  produced  by  sulphuric  acid 
and  oxalic  acid  in  water  and  hydrogen  peroxide  respectively,  indicate 
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that  those  acids  are  more  largely  dissociated  by  the  peroxide  than  by 
water.  A.  McK. 

Critical  States  of  a  Binary  System.  Paul  Saurel  (J.  Physical 
Chem.,  1902,  6,  629 — 635). — A.  mathematical  paper,  in  which  a  simple 
demonstration  is  given  of  Gibbs’s  conditions  for  the  critical  state  in  a 
binary  system.  L.  M.  J. 

Pycnometers.  Robert  Leimbach  (J.  pr.  Chern.,  1902,  [ii],  66, 
475 — 477). — The  author  describes  two  new  pycnometers,  which  are 
intended  to  simplify  the  operation  of  filling.  G.  Y. 

Significance  of  Changing  Atomic  Volume.  III.  Theodore 
W.  Richards  ( Zeit .  physikal.  Chern.,  1902,  42,  129 — 154.  Compare 
Abstr.,  1902,  ii,  305). — The  relations  between  changes  in  the  heat 
capacity,  changes  in  the  free  energy,  changes  in  volume,  heat  of 
reaction,  and  chemical  affinity  are  discussed,  and  it  is  shown  that  these 
relationships  are  adequately  interpreted  with  the  help  of  the  hypothesis 
of  compressible  atoms.  J.  C.  P. 

New  Determinations  of  the  Surface  Tension  of  Liquids, 
based  on  the  Capillary  Wave  Method.  Leo  Grunmach  (Ann. 
Physik,  1902,  [iv],  9,  1261 — 1285). — The  following  values  of  the 
tension  at  a  fresh  surface  were  found  :  pure  mercury,  0’50  gram/cm.  at 
18°;  pure  distilled  water,  (M)77  gram/cm.  at  17°;  absolute  alcohol, 
0'019  gram/cm.  at  22-8°.  The  effect  of  leaving  the  surface  exposed 
to  air  has  been  traced  ;  in  the  case  of  mercury,  prolonged  exposure 
to  air  lowers  the  value  of  the  surface  tension  to  0  33. 

The  surface  tensions  of  sulphuric  acid  solutions  and  of  certain  oils 
have  also  been  determined.  J.  C.  P. 

Surface  Tension  of  Mixtures  of  Normal  Liquids.  Edouard 
Herzen  (Arch.  Sci.  phys.  Nat.,  [iv],  1902,  14,  232 — 260). — The  values 
of  the  surface  tension  of  mixtures  of  normal  liquids  are  usually  not 
equal  to  those  calculated  by  means  of  a  simple  mixture  formula.  The 
author  has  attempted  to  show  that  the  variations  are  due  to  the 
variations  of  internal  attraction  in  the  mixtures.  The  value  of  the 
Van  der  Waals’  constant  a  is  given  by  (1)  the  expression  y(M/d)%.M/d 
where  y  is  the  surface  tension.  The  value  of  a  is  also  (2)  equal  to 
axt c2  +  2«12ce(l  -  x)  +  «2(1  -  x)2  where  av  a2  are  values  in  the  case  of  the 
pure  liquids,  and  a12  a  constant  dependent  on  the  influence  on  one 
another  of  the  different  molecules.  The  author  shows  that  the  values 
for  ax  obtained  experimentally  as  in  (1)  agree  well  with  those 
calculated  by  (2),  the  values  of  a12  being  calculated  from  the  means. 
The  mixtures  examined  were  aniline  and  toluene,  dimethylaniline  and 
toluene,  benzene  and  ethyl  acetate,  nitrobenzene  and  ethyl  acetate, 
dimethylaniline  and  ethyl  acetate,  aniline  and  benzene,  toluene  and 
o-toluidine,  toluene  and  nitrobenzene,  benzene  and  nitrobenzene, 
aniline  and  o-toluidine,  benzene  and  dimethyl-o-toluidine,  toluene  and 
dimethyl-o-toluidine,  aniline  and  dimethylaniline.  L.  M.  J. 
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Relation  between  Negative  Pressure  and  Osmotic  Pressure. 
George  A.  Hulett  {Zeit.  physikal.  Chem.,  1902,  42,  353 — 368).— A 
summary  is  given  of  the  woik  done  by  Berthelot,  O.  Reynolds, 
Worthington,  Askenasy  and  others  on  negative  pressure.  Experiments 
are  described  in  which  a  tube  two  metres  long,  closed  at  one  end  by  a 
porous  porcelain  plate  containing  a  semipermeable  membrane,  was 
tilled  with  air-free  water  and  inverted,  with  the  porcelain  plate  upper¬ 
most,  in  a  mercury  trough.  Evaporation  of  the  water  took  place 
through  the  porcelain  plate,  and  the  mercury  rose  to  a  height  much 
exceeding  the  atmospheric  pressure  (in  one  case  to  111*1  cm.)  before 
the  water  broke  away  from  the  under  side  of  the  plate.  It  was 
further  observed  that  the  rate  of  evaporation  diminished  as  the 
mercury  column  rose  ;  in  other  words,  the  vapour  pressure  fell  as  the 
negative  pressure  increased.  The  author  draws  attention  to  the 
analogy  between  negative  pressure  and  osmotic  pressure,  and  on  the 
ground  of  this  conception  of  osmotic  pressure  as  a  negative  pressure 
on  the  solvent  deduces  the  formula  P  =  —  V&p/(j)(d  -  g ),  where  P  is 
the  osmotic  pressure,  cf>  the  molecular  volume  of  water,  d  the  weight 
of  solution  per  c.c.,  and  g  the  weight  of  dissolved  substance  per 
c.c. ;  V  is  the  molecular  volume  of  water  vapour,  and  A p  is  the 
change  in  vapour  pressure.  J.  C.  P. 

Molecular  Surface-energy  of  some  Mixtures  of  Liquids. 
Sir  William  Ramsay  and  Miss  Emily  Aston  {Trans.  Roy.  Irish  Acad., 
1902,  32,  93 — 100.  Compare  Abstr.,  1895,  ii,  40). — The  molecular 
surface-energy  of  mixtures  containing  from  10 — 20  per  cent,  of  one 
liquid  up  to  80  or  90  per  cent,  was  determined  by  the  capillarity 
method  (Ramsay  and  Shields,  Trans.,  1893,  63,  1089),  the  following 
liquids  being  employed  :  carbon  disulphide  and  chloroform,  ethylene 
bromide  and  chlorobenzene,  toluene  and  acetic  acid,  ethylene  bromide 
and  acetic  acid,  ethyl  alcohol  and  benzene,  and  ethyl  alcohol  and 
chloroform.  No  definite  conclusions  are  drawn  from  the  results, 
although  it  appears  that  in  these  cases  the  molecules  are  not  evenly  dis¬ 
tributed  over  the  surface.  The  addition  of  a  non-dissociated  substance 
to  a  dissociable  one  does  not  result  merely  in  the  increased  dissociation 
of  the  latter.  J,  McC. 

Deduction  of  the  Magnitude  of  the  Osmotic  Pressures  in 
Dilute  Solutions  according  to  the  Kinetic  Theory.  Peter 
Fireman  {J.  Physical  Chem.,  1902,  6,  636  —  639). — The  molecular 
kinetic  energy  of  both  solute  and  solvent  is  solely  dependent  on 
temperature,  and  equal  to  that  of  a  gas  at  the  same  temperature. 
The  presence  of  the  solvent  will  not  affect  the  number  of  impacts  per 
unit  surface  of  the  solute,  so  that  this  number  will  be  that  obtaining 
in  the  case  of  a  gas  at  the  same  concentration  and  temperature.  It 
follows  that  the  osmotic  pressure  due  to  the  solute  is  equal  to  the 
corresponding  gas  pressure.  Conversely,  if  the  latter  is  regarded  as 
experimentally  proved,  it  would  be  deduced  that-  the  kinetic  energy  of 
the  molecules  of  a  liquid  is  equal  to  that  of  gas  molecules  at  the  same 
temperature.  L.  M.  J. 
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Composition  of  the  Hydrates  of  Gases.  Robert  de  Forcrand 
(Compt.  rend.,  1902,  135,  959 — 961.  Compare  Abstr.,  1902,  ii,  392, 
446). — By  applying  the  formula  previously  developed,  QjT=3 0,  where 
Q  is  the  heat  of  formation  and  T  is  the  temperature,  the  following 
probable  compositions  of  gas  hydrates  have  been  calculated :  A,  4  or 
5H20,  CH4,6H20,  C0o,6H20,  N20,6H20,  C2H6,7H20,  C2H2,6H20, 
C0H4,7H20,  PH3,6H20,  H9S,6H20,  C9H5F,8H20,  S02,8H20, 

CHsC1,7H20,  H2Se,6H20,  C12,7H20,  and  Br2,10H2O. 

It  may  be  noted  that  the  majority  of  these  contain  6H20  for  one 
molecule  of  gas  and  the  quantity  of  water  appears  more  or  less  to 
increase  with  decreasing  volatility  of  the  gases.  The  compounds  are 
the  more  stable  the  more  water  they  contain.  J.  McC. 

Constitution  of  certain  Organic  Salts  of  Nickel  and  Cobalt 
as  they  exist  in  Aqueous  Solution.  Olin  F.  Tower  (J.  Amer. 
Ghem.  Soc.,  1902,  24,  1012 — 1023). — The  molecular  conductivities 
of  solutions  of  the  tartrates,  malates,  and  succinates  of  nickel, 
cobalt,  magnesium,  manganese,  and  barium,  and  the  depression  of  the 
freezing  point  of  water  caused  by  the  dissolution  of  these,  have  been 
determined.  In  the  more  concentrated  solutions,  the  results  give 
higher  molecular  weights  than  those  calculated  from  the  formula, 
except  for  nickel  and  cobalt  tartrates,  and,  in  a  less  degree,  the 
malates.  The  molecular  conductivity  of  the  tartrates  of  magnesium, 
barium,  and  manganese  do  not  vary  very  much  from  each  other,  but 
the  conductivities  of  nickel  and  cobalt  tartrates  are  of  an  entirely 
different  order.  The  explanation  offered  is  that  the  solution  contains 
double  molecules  as  well  as  complex  ions.  The  presence  of  hydroxyl 
groups  is  not  the  conditioning  factor  of  the  polymerisation,  because 
tartronates  give  normal  results  as  compared  with  the  malonates,  both 
in  conductivity  and  osmotic  experiments. 

In  connection  with  these  results,  attention  is  called  to  the  influence 
of  hydroxyl  groups  in  increasing  the  affinity  constant  of  succinic  acid ; 
this  change  is  apparent  when  malic  and  tartaric  acids  are  examined,  but 
is  not  noticed  when  we  pass  from  malonic  to  tartronic  acid.  J.  McC. 

Velocity  of  Reaction  between  Potassium  Permanganate  and 
Oxalic  Acid.  Richard  Ehrenfeld  (Zeit.  anorg.  Ghem.,  1902,  33, 
117 — 128). — It  has  been  proved  that  reaction  takes  place  quantitatively 
between  potassium  permanganate  and  oxalic  acid,  in  absence  of 
mineral  acid,  according  to  the  equation:  8C2H204  +  2KMn04  = 
2MnC204  +  K2C204+ 10CO2  +  8H20.  The  velocity  of  the  reaction 
was  measured  by  mixing  the  substances  in  solution  and  after  a 
definite  time  adding  a  dilute  sulphuric  acid  solution  of  potassium 
iodide  ;  the  liberated  iodine  was  estimated,  and  from  it  the  amount  of 
permanganate  which  had  been  used  was  deduced.  A  fairly  satisfactory 
constant  was  obtained,  but  this  could  be  improved  by  adding  previously 
to  the  solution  either  potassium  oxalate  or  manganous  oxalate.  The 
reaction  is  unimolecular. 

It  is  shown  that  it  is  the  undissociated  potassium  permanganate 
which  carries  out  the  reaction.  The  effect  of  the  addition  of  mineral 
acid  is  to  increase  the  pressure  of  the  free  positive  electricity 
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(MnO;  =  Mn02  +  20"  +  3* ;  Mn04'  ^MlO  +  30"  +  5‘)  and  so  intensify 
the  oxidising  power.  J •  McC. 

General  Theory  of  the  Action  of  certain  Diastases.  V ictor 
Henri  ( Compt .  rend.,  1902,  135,  916 — 919.  Compare  Abstr.,  1902, 
ii,  127). — It  has  been  shown  {Joe.  cit.)  that  in  the  decomposition  of 
sucrose  by  invertase,  of  salicin  by  emulsin,  and  of  starch  by  amylase, 
the  course  of  the  reaction  differs  markedly  from  that  induced  by  acids. 
According  to  Bodenstein,  this  difference  is  due  to  the  depressing 
influence  exerted  both  by  (for  example)  sucrose,  and  still  more  by 
invert  sugar,  on  the  ferment ;  if  this  influence  is  taken  into  account,  a 
velocity  coefficient  of  constant  value  is  given  by  a  logarithmic  formula. 
With  very  dilute  solutions,  however,  the  author  finds  that  this  is  not 
the  case.  It  is  suggested,  on  the  other  hand,  that  part  of  the  ferment  is 
combined  with  the  substance  to  be  hydrolysed,  part  with  the  product 
of  hydrolysis,  and  part  remains  free.  Either  the  latter  is  the  active 
hydrolytic  agent,  or  the  compound  of  the  ferment  with  the  substance 
to  be  hydrolysed  breaks  up  into  the  products  of  hydrolysis  and  the 
ferment.  Both  hypotheses  lead  to  the  same  equation  for  the  velocity 
of  reaction.  The  velocity  coefficient  calculated  in  this  manner  from 
measurements  made  with  invertase  and  emulsin  has  a  constant  value. 

K.  J.  P.  0. 

Phase  Rule.  Jacobus  H.  van’t  Hoff  (Ber.,  1902,  35, 
4252 — 4264). — A  lecture  of  a  general  character  delivered  before  the 
German  Chemical  Society,  dealing  with  the  phase  rule  and  its  appli¬ 
cation  to  particular  cases.  J.  C.  P. 

A  Representation  in  Space  of  the  Regions  in  which  Solid 
Phases  occur.  H.  W.  Bakhuis  Roozebooji  ( Froc .  K.  Akad.  Wetensch. 
Amsterdam,  1902,  5,  279 — 283). — Photographs  are  given  of  the  solid 
representation  of  the  equilibrium  in  a  binary  system.  The  solid 
enables  the  exact  composition  and  condition  to  be  read  off  at  any 
temperature  and  pressure  and  indicates  the  changes  the  system  under¬ 
goes  by  alteration  of  temperature,  pressure,  or  concentration. 

L.  M.  J. 

Equilibria  of  Phases  in  the  System  Acetaldehyde — 
Paracetaldehyde,  with  and  without  Molecular  Transformation. 

H.  W.  Bakhuis  Roozeboom  ( Proc .  K.  Akad.  Wetensch.  Amsterdam. ,  1902, 
5,  283 — 288). — If  a  system  contains  isomeric  molecules  which  can  pass 
into  one  another,  then,  if  the  velocity  of  molecular  change  is  small,  the 
system  on  being  treated  rapidly  will  behave  like  one  with  more  com¬ 
ponents  than  it  shows  if  treated  more  slowly.  The  system  acetaldehyde 
— paracetaldehyde  has  been  studied  by  the  author,  the  isomeric  change 
only  proceeding  in  the  presence  of  a  small  quantity  of  a  catalyst, 
preferably  an  acid.  Without  this  addition,  the  freezing  point  curve 
passes  from  12 ‘55°  paracetaldehyde  to  —  118-45°  acetaldehyde,  with  a 
eutectic  point  at  —  119’9°  with  l-4  per  cent,  paracetaldehyde.  The  boiling 


136 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


point  curve  is  convex  below,  passing  from  20*7°  to  123’7°,  the  vapour 
composition  curve  being  widely  separated  from  it.  Thus,  at  41 ‘7°,  the 
liquid  contains  53‘7  per  cent,  paracetaldehyde,  but  the  vapour  only  2'5 
per  cent.  The  critical  temperature  curve  extends  from  188 — 286°.  In 
the  presence  of  a  trace  of  acid,  the  boiling  point  of  all  mixtures  soon 
reaches  41  *7°,  where  the  composition  of  the  liquid  and  vapour  is  as 
stated  above,  so  that  the  point  indicates  the  equilibrium  for  41 ’7° 
and  1  atmosphere.  By  lowering  of  temperature,  the  equilibrium  is 
displaced,  and  at  6  ‘8°  the  melting  point  curve  is  reached,  the  percentage 
of  paracetaldehyde  being  88T.  The  critical  curve  is  reached  at  221°,  at 
which  temperature  liquid  and  vapour  contain  11  per  cent,  of  paracet¬ 
aldehyde.  The  form  of  the  spacial  representation  is  briefly  considered. 

L.  M.  J. 

Equilibrium  between  Carbamide  and  Ammonium  Cyanate. 

James  Walker  (Zeit.  physikcil.  Chem 1902,  42,  207—208). — The 
author  points  out  that  the  results  obtained  in  his  laboratory  (Walker 
and  Hambly,  Trans.,  1895,  67,  746;  Walker  and  Kay,  Trans.,  1897, 
71,  507 ;  Walker  and  Wood,  Trans.,  1900,  77,  28)  are  in  no  way 
inconsistent  with  Fawsitt’s  observations  (this  vol.,  ii,  15)  on  the 
displacement  of  the  equilibrium  with  rise  of  temperature.  On  the 
contrary,  when  the  author’s  value  for  the  heat  effect  accompanying 
the  transition  of  cyanate  into  carbamide  and  Fawsitt’s  value  for  the 
equilibrium  constant  at  90°  are  inserted  in  van’t  Hoff’s  equation, 
the  equilibrium  constant  at  99°  can  be  calculated  in  close  agreement 
with  experiment.  J.  C.  P. 

Equilibrium  Phenomena  in  Precipitation  Reactions.  III. 
The  Precipitation  of  Mixed  Bromide  and  Thiocyanate  Solu¬ 
tions  by  Silver.  Friedrich  W.  Kuster  and  A.  Thiel  (Zeit.  anorg. 
Chem.,  1902,  33,  129 — 139.  Compare  Abstr.,  1899,  ii,  205  ;  1900, 
ii,  255,  521). — The  composition  of  the  precipitate  formed  by  adding 
silver  nitrate  solution  to  a  mixed  solution  of  potassium  bromide  and 
thiocyanate  was  determined  by  heating  in  a  Rose  crucible  in  a 
current  of  chlorine  and  weighing  as  silver  chloride. 

The  results  are  graphically  represented  ;  the  molecular  percentages 
of  silver  bromide  in  the  precipitate  are  taken  as  abscissse,  whilst  the 
ordinates  are  the  molecular  percentages  of  potassium  bromide  in  the 
solution.  Silver  bromide  and  silver  thiocyanate  are  only  partially 
miscible.  Silver  thiocyanate  takes  up  only  about  3  per  cent,  of  silver 
bromide,  and  if  more  is  added  a  saturated  solution  of  silver  thio¬ 
cyanate  (10  per  cent.)  in  silver  bromide  is  formed. 

The  solubility  of  the  precipitates  was  measured  by  determination 
of  the  potential  as  before  (loc.  cit.).  The  results  obtained  indicate 
that  the  silver  ion  concentration  multiplied  by  the  bromine  ion  con¬ 
centration  is  smaller  than  the  solubility  product  of  silver  bromide 
(65’3  x  10~14),  and  therefore  the  solubility  of  the  silver  bromide  has 
been  diminished  by  isomorphous  admixture  with  silver  thiocyanate. 
The  solubility  of  silver  thiocyanate  is  calculated  to  be  1'08  x  10-c. 

J.  McC. 
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Intramolecular  Rearrangement  of  Atoms  in  Halogen-acet¬ 
anilides  [Acetylphenylchloroamines]  and  its  Velocity.  II. 
Jan  J.  Blanksma  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1902,  5 
359 — 362.  Compare  Abstr.,  1902,  ii,  646). — The  change  which  aeetyl- 
phenylchloroamine  undergoes  in  acetic  acid  in  presence  of  hydrochloric 
acid  proceeds  as  a  unimolecular  reaction.  The  velocity  of  reaction 
both  in  alcoholic  and  acetic  acid  solution  is  decreased  by  addition  of 
water  ;  the  velocity  increases  with  increasing  concentration  of  the 
hydrochloric  acid,  and  would  apparently  be  zero  in  absence  of  this 
acid.  The  velocity  is  greater  in  acetic  acid  solution  than  in  alcohol. 

J.  McC. 


Transition  of  Polymorphous  Substances.  Julius  Meyer  (. Zeit . 
anorg.  Chem.,  1902,  33,  140 — 148). — The  author  develops  the  follow- 
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where  Ca  and  Cb  are  the  solu¬ 


bilities  of  two  different  forms  of  a  substance,  Q  is  the  heat  of  transi¬ 
tion  (equal  to  Qa  —  Qb,  the  heats  of  solution),  and  8  is  the  transition 
temperature.  The  solubility  of  specially  prepared  rhombic  sulphur 
was  determined  at  25T°  and  13-3°  in  chloroform,  benzene,  and  ether. 
The  solubility  of  monoclinic  sulphur  was  determined  at  the  same 
temperatures  by  saturating  the  solvents  with  rhombic  sulphur  and 
allowing  the  monoclinic  variety  to  crystallise  out  at  the  right 
temperature. 

The  solubility  quotient,  Crh!Cm,  is  approximately  constant;  at 
25T°,  in  chloroform,  it  is  0-9954  ;  in  benzene,  0-9949  ;  and  in  ether, 
0'9961  ;  at  13'3°,  it  is  0-9925  in  chloroform;  in  benzene,  0-997l ;  and  in 
ether,  0  9992.  The  monoclinic  sulphur  is  therefore  more  soluble  than 
the  rhombic,  and  the  ratio  of  the  solubilities  is  constant  at  constant 


temperature  and  independent  of  the  nature  of  the  solvent.  The 
natural  logarithm  of  the  solubility  quotient  agrees  with  that  calcu¬ 
lated  by  means  of  the  above  formula  from  the  heat  of  transition. 


J.  McC. 


Nature  of  Liquid  Crystals.  Rudolf  Schenck  (Ann.  Physik,  1902, 
[iv],  9,  1053 — 1060.  Compare  Abstr.,  1898,  ii,  286,  563;  1899,  ii,  360, 
637;  1900,  ii,  339). — The  author  criticises  Tammann’s  work  (Abstr., 
1901,  ii,  231;  1902,  ii,  445),  and  argues  against  the  emulsion  theory. 
Further  evidence  in  favour  of  the  existence  of  crystalline  liquids  is 
found  in  the  fact  that  the  intensity  of  turbidity  in  the  case  of  p-azoxj- 
anisole,  as  measured  by  the  absorption,  does  not  increase  with  falling 
temperature  ;  this  would  certainly  be  the  case  if  the  emulsion  theory 
were  the  correct  one.  Stress  is  also  laid  on  the  fact  that  there  is  a 
discontinuity  both  in  the  viscosity  and  in  the  density  at  the  point 
where  the  turbid  crystalline  liquid  becomes  clear  and  non-crystalline. 

Reference  is  made  to  ethyl  y?-azoxybenzoate,  which  has  been  found 
to  melt  at  113-5°  to  a  turbid  liquid,  exhibiting  the  usual  character¬ 
istics  of  crystalline  liquids,  and  becoming  clear  at  120-5°. 

J.  C.  P. 

Effects  of  Strain  on  the  Crystalline  Structure  of  Lead. 
J.  C.  W.  Humfrey  (Phil.  Trans.,  1902,  200,  225 — 240). — Large 
crystals  of  lead  were  produced  by  slowly  cooling  the  molten  metal 

VOL.  LXXXIV.  ii.  10 


138  ABSTRACTS  OF  CHEMICAL  PAPERS. 

from  the  top  and  pouring  off  the  residual  liquid  after  partial  solidifi¬ 
cation  had  taken  place.  The  etch-figures,  produced  by  5  per  cent, 
nitric  acid,  are  of  a  cubo-octahedral  form.  When  the  crystal  is  strained 
in  tension,  elongation  takes  place,  due  to  numerous  slips  along  the 
gliding  planes  of  the  crystal.  The  strained  crystals  were  etched  and 
the  slip  planes  oriented  by  their  relation  to  the  etch-figures.  Lead 
tends  to  slip  along  planes  perpendicular  to  the  octahedral  axes  of  the 
crystals.  Some  slight  differences  of  orientation  of  the  slip  lines 
occurred  after  a  single  crystal  had  been  strained,  but  this  is  not  due  to 
recrystallisation,  but  to  the  fact  that  the  strain  was  not  homogeneous ; 
when  a  slip  has  occurred  in  a  certain  part,  it  tends  to  go  on  there 
rather  than  in  other  parts  of  the  specimen.  After  straining,  the  lead 
recrystallises,  and  it  has  been  proved  that  the  recrystallisation  is  not 
a  direct  and  instantaneous  effect  of  the  strain,  but  severe  strain  and 
high  temperature  both  tend  to  increase  the  subsequent  rate  of  change 
of  structure.  The  patches  of  new  orientation  probably  start  from  a 
cleavage  plane,  and  this  gives  rise  to  the  formation  of  twin  crystals, 
the  occurrence  of  which  has  been  very  frequently  observed. 

J.  McC. 

New  Controllable  Apparatus  for  Heating  Sealed  Tubes. 
Alfred  Junghahn  ( Chern .  Zeit.,  1902,  26, 1176 — 1177). — A  furnace  is 
described  (with  a  figure)  in  which  a  sealed  tube  can  be  heated,  and  at 
the  same  time  observed,  without  removal  from  the  apparatus.  An 
arrangement  is  also  fitted  by  means  of  which  the  tube  can  be  partially 
withdrawn  from  the  mantle  and  thus  opened  with  safety. 

K.  J.  P.  O. 
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Amount  of  Free  Hydrogen  in  the  Air  and  the  Density  of 
Atmospheric  Nitrogen.  Armand  Gautier  ( Compt .  rend.,  1902, 
135,  1025 — 1032). — The  author  discusses  the  observations  of  Leduc, 
Rayleigh,  himself,  and  earlier  observers  on  the  densities  of  the  air 
and  its  constituents,  and  on  the  amount  of  hydrogen  in  the  air. 
Whilst  hydrogen  seems  to  be  always  present  in  the  air,  its  proportion 
varies  considerably.  The  presence  of  hydrogen  affects  the  accuracy 
of  the  older  determinations  of  the  proportion  of  nitrogen  in  the  air, 
and  its  variable  amount  affords  an  additional  reason  against  the  use 
of  air  as  a  standard  for  the  density  of  gases.  C.  H.  B. 

Reaction  of  Iodine  with  Mercuric  Oxide  in  Presence  of 
"Water.  Robert  L.  Taylor  (Mem.  Manchester  Phil.  Soc.,  1902,  1, 
[i],  1 — 6.  Compare  Abstr,,  1897,  ii,  207;  and  Proc.,  1902,  18,  72). — 
The  reason  why  Orton  and  Blackman  (Trans.,  1900,  77,  835)  obtained 
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such  a  small  quantity  of  hypoiodite  was  that  their  experiments 
extended  over  too  long  a  period,  and  the  hypoiodite  had  time  to 
decompose.  The  author’s  previous  experiments  have  been  confirmed. 
Using  precipitated  iodine,  the  amount  of  hypoiodous  acid  present 
amounts  to  about  50  per  cent,  of  that  possible  according  to  the  equa¬ 
tion  Hg0  +  2I2  +  H.20  =  HgI2  +  2H0I,  whilst  with  iodine  in  solution, 
the  yield  varies  from  90  to  95  per  cent.  J.  McC. 

Amorphous  Sulphur  and  its  Relation  to  the  Freezing  Point 
of  Liquid  Sulphur.  Alexander  Smith  ( Proc .  Roy.  Soc.  Edin.,  1902, 
24,  299 — 301). — Amorphous  sulphur  is  formed  by  heating  liquid 
sulphur,  in  increasing  proportion  as  the  temperature  is  raised.  It  is 
shown  that  specimens  of  liquid  sulphur  which  have  been  thus  heated 
solidify  at  a  temperature  below  the  freezing  point  of  pure  soluble 
sulphur,  the  depression  being  proportional  to  the  amount  of  amorphous 
sulphur  which  has  been  formed.  Investigation  of  samples  containing 
from  0-76 — 3'72  grams  of  amorphous  sulphur  per  100  grams  of  soluble 
sulphur  has  given  42 '6°  as  the  mean  value  of  the  atomic  depression. 
The  molecular  depression,  calculated  by  van’t  Hoff’s  formula,  is  325, 
whence  it  seems  that  the  molecule  of  amorphous  sulphur  contains 
eight  atoms.  Soluble  sulphur  has  been  shown  to  have  the  formula 
S8  in  solution,  and  it  is  therefore  probable  that  the  change  taking 
place  when  liquid  sulphur  is  heated  consists  in  an  intramolecular 
rearrangement.  J.  C.  P. 

Causes  which  Determine  the  Formation  of  Amorphous 
Sulphur.  Alexander  Smith  (Proc.  Roy.  Soc.  Edin.,  1902,  24, 
342 — 343). — The  quantities  of  amorphous  sulphur  formed  on  heating 
liquid  sulphur  to  various  temperatures  from  130 — 448°  vary  in  an 
irregular  manner,  and  investigation  shows  that  foreign  substances,  for 
the  most  part  without  chemical  action  on  sulphur,  exert  a  great 
influence  on  the  production  of  the  amorphous  form.  This  produc¬ 
tion  is  favoured  by  passing  dry  air,  sulphur  dioxide,  or  dry  hydrogen 
chloride  through  the  liquid  sulphur  or  by  adding  glacial  phosphoric 
acid ;  it  is  hindered  by  nitrogen,  carbon  dioxide,  hydrogen  sulphide, 
or  ammonia.  These  gases  also  reduced  the  quantity  to  the  same 
minima  when,  by  use  of  air  or  sulphur  dioxide,  the  larger  amounts  had 
already  been  formed.  In  the  case  of  phosphoric  acid,  however,  treat¬ 
ment  with  carbon  dioxide  does  not  reduce  the  proportion,  presumably 
because  this  acid  is  non-volatile.  Conversely,  air  and  sulphur  dioxide 
restore  the  amorphous  sulphur,  which  has  been  destroyed  by  treat¬ 
ment  with  carbon  dioxide.  It  is  inferred  that  absolutely  pure  sulphur 
would  not  form  any  amorphous  sulphur  on  heatiDg  (compare  Malus, 
Abstr.,  1902,  ii,  131).  J.  C.  P. 

Transformation  of  Pyrophosphoric  into  Orthophosphoric 
Acid.  H.  Giran  (Compt,  rend.,  1902,  135,  961 — 963.  Compare 
Abstr.,  1902,  ii,  549). — By  maintaining  syrupy  pyrophosphoric  acid 
at  about  -  10°  for  three  months,  it  was  obtained  in  the  form  of  white 
needles  which  melt  at  61°.  The  crystallisation  is  exceedingly  slow. 
The  heat  of  solution  of  the  crystallised  acid  was  found  to  be  7’93 
Cal.  The  heat  of  fusion,  determined  from  the  difference  of  the  heats 
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of  solution  of  the  solid  and  of  the  liquid,  is  -  2*29  Cal.  The  heat  of 
solution  of  orthophosphorie  acid  obtained  from  the  solid  pyrophos- 
phoric  acid  was  determined  and  the  following  deduced  from  the  result : 
H4P207  (solid)  +aq.  =  2H3P04,  aq.  +  6'97  Cal.;  H4P207  (liquid)  + 
aq.  =  2HgP04  aq.  +9  09  Cal.  ;  H4P207  aq.  =.  2HoP04  aq.  +  4-25  Cal.; 
[H4  +  p2  +  07]  =  H4P207  (solid)  +  532-23  Cal.  °  J.  McC. 

The  Diffusion  of  Arsenic  in  Nature.  F.  Garrigou  ( Compt . 
rend.,  1902,  135,  1113 — 1115.  Compare  Bertrand,  this  vol.,  ii,  91, 
and  Gautier,  ibid.). — The  method  adopted  for  recognising  the  presence 
of  very  small  quantities  of  arsenic  is  as  follows :  the  powdered 
substance  is  evaporated  nearly  to  dryness  with  pure  aqua  regia  three 
times,  then  three  or  four  times  with  pure  hydrochloric  acid  to  expel 
the  nitric  acid.  The  residue  is  dissolved  in  dilute  hydrochloric  acid, 
filtered,  and  a  current  of  sulphur  dioxide  passed  through  for  an  hour. 
The  dissolved  sulphur  dioxide  is  expelled  by  heating  and  a  current 
of  hydrogen  sulphide  is  then  passed  through  the  solution  for  50  hours. 
The  liquid  is  digested  at  40°  for  50  hours  and  a  current  of  hydrogen 
sulphide  again  passed  through  for  12  hours.  After  settling,  the  clear 
liquor  is  decanted  off  and  the  precipitate  washed  with  boiling  water. 
The  precipitate  is  treated  with  ammonia,  which  dissolves  the 
arsenious  sulphide,  and  the  residue  obtained  by  evaporating  the  solu¬ 
tion  is  examined  in  the  flame.  In  this  way,  the  presence  of  1/100000 
mg.  of  arsenic  can  be  detected. 

Experiments  extending  over  thirty  years  have  shown  the  presence 
of  arsenic  in  all  the  rocks  and  metalliferous  deposits  examined  ; 
crystalline  minerals  are  apparently  free  from  it.  All  mineral  and 
potable  waters  investigated  contain  arsenic,  which  has  also  been  found 
in  all  plant  ashes  and  in  wine.  It  has  been  detected  too  in  12 
poisoning  cases,  where  compounds  of  copper,  zinc,  mercury,  or 
potassium  cyanide  were  the  poisoning  agents.  The  author  regards 
arsenic  as  one  of  the  most  widely  distributed  elements  in  nature. 

J.  McC. 

Diffusion  of  Arsenic  in  Nature.  Armand  Gautier  {Compt. 
rend.,  1902,  135,  1115.  Compare  preceding  abstract). — The 

assumption  that  arsenic  is  distributed  throughout  the  various  organs 
of  animals  is  incorrect.  It  is  only  found  in  the  skin  and  in  glands 
near  the  skin.  In  these  researches,  care  must  be  taken  that  the 
reagents  and  the  glass  do  not  contain  arsenic;  Jena  glass  contains 
an  appreciable  amount  of  this  element.  J.  McC. 

Action  of  Sodium  Ortharsenite  on  the  Solutions  of  Salts  of 
Metals.  C.  Reichard  {Chem.  Zeit.,  1902,  26,  1141 — 1145). — The 
preparation  and  properties  of  the  following  salts  are  described : 
5CuO,As2Os ;  3Hg0,As203;  3Hg20,As203;  3Ag20,As203; 

2Ag20,  As263,4NH3  ;  I4Ni0,As203 ;  7CoO,As203 ;  and  5Cd0,As203. 

K.  J.  P.  6. 

Action  of  Ammonia  on  Boron  Chloride.  Alexandre  Joannis 
{Compt.  rend.,  1902,  135,  1106 — 1109). — A  current  of  hydrogen 
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carrying  with  it  boron  chloride  vapour  was  passed  through  liquid 
ammonia  kept  at  between  —  70°  and  -  50°.  The  temperature  of 
the  product  was  then  raised  to  -  23°  and  the  excess  of  ammonia 
volatilised.  At  this  temperature,  1  mol.  of  boron  chloride  fixes 
15  mols.  of  ammonia ;  when  the  temperature  is  raised  to  0°,  9  mols.  of 
ammonia  are  expelled,  and  the  vapour  tension  during  this  loss  of 
ammonia  is  the  same  as  that  of  the  additive  compound  NH4C1,3NH3. 
During  the  reaction,  no  hydrogen  or  nitrogen  is  evolved  (that  no 
hydrogen  is  produced  was  proved  by  carrying  out  the  experiment  with 
a  current  of  air),  and  from  the  increase  in  weight  and  the  action  of 
water  on  the  product,  whereby  boric  acid  is  formed,  it  is  found  that 
for  the  three  ammonium  groups  formed  three  amino-groups  are 
produced  which  are  united  to  the  boron.  The  reaction  at  —  23°  is : 
BC13  +  15NH3  =  3(NH4C1,3XH3)  +  B(NH2)3;  and  at 0°:  B013  +  6NH8  = 
3NH4C1  +  B(NH2)3.  When  boramide  is  heated  to  440°,  it  loses 
1  '5NH3  and  is  converted  into  borimide  :  2B(NH2)3  =•  3NH3  +  B2(NH)3. 
This  decomposition,  although  slow,  begins  at  the  ordinary  temperature, 
consequently  the  reaction  of  ammonia  on  boion  chloride  at  the 
ordinary  temperature  is  complicated,  and  this  explains  why  varying 
results  have  been  obtained. 

It  has  not  been  possible  to  completely  separate  the  boramide  from 
the  ammonium  chloride,  although  the  latter  is  more  soluble  in 
liquid  ammonia,  but  the  borimide  can  be  easily  obtained  free  from 
ammonium  chloride  by  washing  with  liquid  ammonia. 

It  is  probable  that  the  products  obtained  by  the  action  of  ammonia 
on  boron  sulphide,  bromide,  and  iodide  are  not  additive  compounds, 
but  mixtures  of  ammonium  salt  with  boramide.  J.  McC. 

Temperature  of  Inflammation  and  the  Combustion  of  Three 
Varieties  of  Carbon  in  Oxygen.  Henri  Moissan  ( Compt .  rend., 
1902,  135,  921 — 928). — Diamond  was  heated  in  a  porcelain  tube  with 
glass  ends  in  a  current  of  oxygen,  and  the  gas  was  passed  into  a  solu¬ 
tion  of  barium  hydroxide.  The  temperature  was  measured  by  a  Le 
Chatelier  thermo-electric  couple  ;  at  710°,  there  was  no  evidence  of  the 
formation  of  carbon  dioxide  after  heating  for  15  minutes,  but  at  720° 
a  distinct  turbidity  appeared  in  the  baryta  solution.  The  amount  of 
carbon  dioxide  formed  increased  with  rise  of  temperature,  and  at 
790°  the  formation  was  abundant.  When  the  temperature  reached 
800°,  the  diamond  became  incandescent  and  surrounded  by  a  flame. 
This  has  been  repeated  with  other  diamonds  and  the  inflammation 
temperature  has  always  been  found  to  lie  between  800°  and  850°.  The 
combustion  proceeds  quickly  at  a  temperature  20°  below  the  point 
of  inflammation.  The  diamond  does  not  depolymerise  during  the 
active  combustion. 

The  point  of  inflammation  of  graphite,  artificially  prepared  by  the 
action  of  silicon  on  fused  iron  rich  in  carbon,  was  determined  in  the 
same  way.  At  570°,  there  was  an  evident  formation  of  carbon  dioxide, 
which  was  abundant  at  600°,  and  the  graphite  inflamed  at  690°. 
Graphite  obtained  by  heating  diamond  in  the  electric  furnace  began  to 
form  carbon  dioxide  at  510°,  and  its  point  of  inflammation  was  likewise 
found  to  be  690°. 
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Amorphous  wood  charcoal  was  carefully  purified  and  freed  from 
absorbed  gases.  When  it  was  heated  in  a  current  of  oxygen  at  200°, 
no  appreciable  quantity  of  carbon  dioxide  was  formed.  At  230°,  the 
formation  of  carbon  dioxide  was  observed  ;  as  the  temperature  rose, 
the  production  increased  and  the  material  inflamed  at  345°. 

Amorphous  carbon  was  placed  with  oxygen  in  sealed  tubes.  Carbon 
dioxide  was  not  formed,  either  when  preserved  at  the  ordinary  tem¬ 
perature  in  the  dark  for  a  year  or  when  the  tubes  were  exposed  to  sun¬ 
light  during  September.  When  the  tubes  were  heated  for  300  hours 
at  50°,  no  carbon  dioxide  was  formed,  but  at  100°,  after  140  hours,  the 
presence  of  carbon  dioxide  was  detected.  When  heated  at  104 — 110° 
for  200  hours,  about  10  per  cent,  of  the  oxygen  was  converted  into 
carbon  dioxide,  and  at  198°,  after  24  hours,  half  of  the  oxygen  was 
transformed. 

Acetylene  black,  when  heated  in  a  current  of  oxygen,  gave  traces  of 
carbon  dioxide  at  240°  and  became  incandescent  at  635°. 

The  extent  of  the  oxidation  depends  on  the  presence  of  water  and 
on  the  nature  of  the  surface  of  the  carbon.  J.  McC. 

Artificial  Diamonds.  Rudolf  von  Hasslinger  (Monatsh.,  1902,  23, 
817 — 822). — One  to  two  per  cent,  of  carbon  is  added  to  a  mixture,  the 
composition  of  which  is  close  to  that  of  the  matrix  in  which  diamonds 
are  found,  and  the  mass  fused  by  the  alumino-thermal  method.  After 
cooling,  the  mass  is  dissolved  by  ammonium  fluoride  and  sulphuric 
acid,  leaving  small,  clear,  colourless  diamonds  (diameter  005  mm.). 
The  author  considers  that  slower  cooling  would  result  in  larger 
diamonds  (compare  Ludwig,  Abstr.,  1902,  ii,  451).  G.  Y. 

Transformation  of  Diamond  into  Charcoal  during  Oxidation. 
Marcellin  P.  E.  Berthelot  ( Gompt .  rend.,  1902,  135,  1018 — 1020). — 
When  the  diamond  is  burnt  in  oxygen,  a  small  quantity  of  black, 
amorphous  carbon  is  formed,  seemingly  as  the  result  of  an  isomeric 
change  at  the  moment  of  combustion.  C.  H.  B. 

Action  of  an  Oxide  or  a  Metallic’  Hydroxide  on  the  Solutions 
of  Salts  of  other  Metals.  Mixed  Basic  Salts.  Amable  Mailhe 
(Ann.  Chim.  Phys.,  1902,  [vii],  27,  362 — 397). — A  resume  of  a  series 
of  researches,  previously  published  (Abstr.,  1901,  ii,  452,  509,  601  ; 
1902,  ii,  140,  261).  K.  J.  P.  O. 

Theory  of  the  Action  of  Halogens  on  Alkalis.  Fritz 
Foerster  and  Erich  MOller  (Zeit.  Elektrochem.,  1902,  8,  921 — 926). — 
The  fundamental  reaction  between  a  halogen  (X2)  and  a  solution  con¬ 
taining  hydroxyl  ions  may  be  written  X2  4-  20H'  =  2X'  +  H20  +  O. 
With  the  exception  of  fluorine,  the  halogens  only  react  in  this  way 
in  presence  of  a  catalyser  such  as  platinum  black  or  cobalt  oxide  ; 
otherwise,  the  reaction  stops  at  an  intermediate  stage,  X2  +  OH'  =  X'  + 
XOH.  In  presence  of  excess  of  OH  ions,  another  equilibrium  is  also 
attained :  XOH  +  OH'  =  XO'  +  H20.  The  concentrations  of  the  different 
substances  are  connected  by  the  equations  CxJCx'  —  KxGxoTijG OH'  = 
KoGox'jC( oh')2-  These  equilibria  can  only  be  realised  when  the  con¬ 
centrations  are  such  that  the  further  reactions,  2XOH  +  XO' =  X03' + 
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2X'  +  2H‘  and  2X'  +  2H*  +  2X0'  =  2X0H  +  2X',  take  place  very  slowly. 
The  authors  apply  this  theory  to  the  action  of  chlorine  on  alkali 
hydroxides  and  find  that  although  data  for  the  accurate  calculation  of 
the  equilibrium  constants  are  not  yet  in  existence,  the  approximate 
values  obtainable  agree  well  with  the  observed  phenomena.  T.  E. 

Action  of  Alkalis  on  Glass  and  on  Paraffin.  Francis  Jones 
(Mem.  Manchester  Phil.  Soc .,  1902,  47,  iii,  1 — 17). — In  order  to 
find  whether  the  glass  vessel  used  in  Pettenkofer’s  method  of 
estimating  carbon  dioxide  in  air  has  any  influence  on  the  result,  the 
action  of  lime  and  baryta  water  on  glass  was  examined.  The  results 
show  that  lime-water,  in  contact  with  the  glass  of  bottles,  loses 
strength  much  more  quickly  than  baryta  water  under  the  same 
circumstances,  and  that  lime-water  combines  with  silica  more  rapidly 
than  baryta  water.  Xeither  solution  exerts  any  appreciable  action  on 
glass  bottles  in  the  first  few  hours,  hence  the  accuracy  of  the  Petten- 
kofer  test  cannot  be  affected.  As  a  matter  of  fact,  the  loss  of  strength 
of  baryta  water,  even  on  standing  in  a  glass  bottle  for  six  months,  was 
found  to  be  very  trifling.  A  paraffined  bottle  may  safely  be  used  in 
carrying  out  the  Pettenkofer  test,  but  the  storage  in  paraffined  bottles 
is  quite  inadmissible,  since  baryta  acts  on  paraffin  to  a  very  marked 
extent  after  some  time.  J.  McC. 

Potassium  Sulphates.  Willem  Stortenbeker  (Rec.  trav.  chim., 
1902,  21,  399  —  411). — The  composition  of  a  salt  deposited  by  a 
solution  containing  sulphuric  acid  and  potassium  sulphate  is  dependent 
upon  (a)  the  mol.  ratio  H2S04/K2S04  in  the  solution  and  (b)  the  con¬ 
centration  of  the  solution.  When  a  salt  containing  1  mol.  each  of 
potassium  sulphate  and  potassium  hydrogen  sulphate  is  concentrated, 
there  separates  a  salt  of  the  composition  K2S02,KHS04,  which  crystal¬ 
lises  in  brilliant,  biaxial,  monoclinic  lamellae,  and  has  a  sp.  gr.  2’587 
(compare  Marignac,  Ann.  dies  Mines,  1856,  9,  7,  and  Wyrouboff,  Bull. 
Soc.  Min.,  1880,  3,  209).  From  dilute  solutions  containing  1  mol.  of 
the  normal  sulphate  and  2 — 3  mols.  of  sulphuric  acid,  there  separates 
as  nacreous,  hexagonal  lamellae,  the  salt  K2S04,3KHS04,  which  has  a 
sp.  gr.  2’463,  and  from  solutions  more  concentrated,  but  having  the 
same  relative  amounts  of  potassium  sulphate  and  sulphuric  acid,  the 
salt  K9S04,6KHS04,  which  crystallises  in  minute  needles  and  has  a 
sp.  gr.  2-327  (compare  Wyrouboff,  Abstr.,  1886,  665).  This  has  a 
restricted  range  of  stability  and  readily  changes  into  either  of  the 
more  stable  salts  K2S04,3KHS04  or  KHS04.  In  the  original  paper, 
a  diagram  is  given  showing  the  ranges  of  stability  of  these  salts. 

T.  A.  H. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XXVIII.  Artificial  Preparation  of  Kaliborite. 

Jacobus  H.  van’t  Hoff  (Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1902, 
1008 — 1012). — Kaliborite,  KMg2Ba0l9,9H20,  occurs  along  with 
pinnoite  and  kainite,  and  is  probably  formed  from  pinnoite  in 
contact  with  a  saturated  solution  of  kainite.  This  view  is  supported 
by  a  dilatometer  experiment,  and  the  conditions  are  thus  indicated 
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under  which  kaliborite  may  be  obtained.  The  author  has  worked  out 
several  preparation  methods,  of  which  the  following  is  the  simplest ; 
it  is  founded  on  the  observation  that  kaliborite  in  water  at  100°  is 
only  slowly  converted  into  pinnoite,  and  that  the  presence  of  boric 
acid  almost  entirely  prevents  the  change. 

The  acid  borate  of  magnesium,  Mg0,3B20s,7H20,  was  prepared  by 
adding  magnesium  hydroxide  to  30  grams  of  boric  acid  dissolved  in 
water,  and  the  solution  was  concentrated  to  75  c.c.  To  this  was 
added  another  solution  containing  3-6  grams  of  potassium  hydroxide 
and  10  grams  of  boric  acid  in  30  c.c.  of  water.  If  the  mixture  was 
kept  at  100°  and  stirred  to  prevent  the  formation  of  crust,  about 
13  grams  of  kaliborite  was  obtained. 

A  second  potassium  magnesium  borate  may  be  obtained  in  the  cold 
from  pinnoite  and  potassium  chloride;  this  borate  contains  K20  13'3 
per  cent.,  and  is  soluble  in  warm  water.  J.  C.  P. 

Formation  of  Oceanic  Salt  Deposits.  XXIX.  The  Tem¬ 
perature  of  Formation  of  “Hartsalz.”  Jacobus  H.  van ’t  Hoff 
and  Wilhelm  Meyerhoffer  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1902, 
1106 — 1109.  Compare  Abstr.,  1901,  ii,  558). — “Hartsalz,”  a  mix¬ 
ture  of  sylvite,  kieserite,  and  sodium  chloride,  is  a  secondary  product 
formed  by  the  action  of  solutions  on  a  previously  formed  combination 
of  carnallite,  kieserite,  and  sodium  chloride.  The  temperature  of 
formation  of  “hartsalz”  is  the  lowest  temperature  at  which  kainite 
splits  into  kieserite  and  sylvite,  and  by  heating  a  mixture  of  kainite 
(1  mol. ),  carnallite  (0  23  mol.),  and  sodium  chloride  (0‘02  mol.)  in  sealed 
tubes  it  was  found  that  the  change  takes  place  between  45°  and  80°.  A 
dilatometric  examination  of  a  mixture  of  kainite  and  carnallite  showed 
that  the  change  occurs  above  70°,  and  the  exact  temperature  at  which 
“  hartsalz  ”  is  formed  was  found,  by  means  of  the  tensimeter,  to  be 
72°.  J.  McC. 

Electrolysis  of  Fused  Sodium  Hydroxide.  Richard  Lorenz 
{Zeit.  Elektrochem.,  1902,  8,  873 — 874).  Max  Le  Blanc  and  Johannes 
Brode  {ibid.,  939 — 940). — Polemical  with  regard  to  Le  Blanc  and 
Brode’s  criticisms  (this  vol.,  18)  of  Saeher’s  results  (Abstr.,  1902, 
ii,  120).  T.  E. 

Sodium  Hypochlorite.  Ch.  Sunder  {Bull,  Soc.  ind.  Mulhouse, 
1902,  27,  255 — 260). — The  presence  of  sodium  hydrogen  carbon¬ 
ate  in  the  sodium  carbonate  employed  for  the  manufacture  of  sodium 
hypochlorite  by  double  decomposition  with  bleaching  powder  leads  to 
rapid  decomposition  of  the  hypochlorite  first  formed ;  a  similar  result 
is  brought  about  by  the  addition  of  ammonium  chloride  to  solutions  of 
sodium  hypochlorite,  or,  more  slowly,  by  the  application  of  heat  to  the 
latter.  The  action  of  the  sodium  hydrogen  carbonate  may  be  avoided 
in  practice  by  the  addition  of  calcium  hydroxide  to  the  bleaching 
powder  used.  Calcium  hypochlorite  in  solution  is  scarcely  affected  by 
the  addition  of  potassium  or  sodium  hydrogen  carbonates  or  by  heating 
to  ebullition. 

The  sodium  derivative  of  phenolphthalein  is  immediately  decolorised 
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by  sodium  hypochlorite,  so  that  it  is  not  possible  to  titrate  alkali 
hydroxides  in  presence  of  hypochlorites,  using  phenolphthalein  as  an 
indicator,  as  suggested  by  Blattner  (Abstr.,  1893,  ii,  91).  T.  A.  H. 

Behaviour  of  Sodium  Sulphate  in  Aqueous  Solution.  Arthur 
Hantzsch  (Zeit.  physikal.  Chem.,  1902,  42,  202 — 206). — According  to 
Wyrouboff  (Abstr.,  1901,  ii,  149),  a  freshly  prepared  solution  of 
thenardite  behaves  differently  on  precipitation  with  alcohol  from  one  of 
fused  sodium  sulphate.  This  observation  is  shown  to  be  incorrect,  for  if 
the  temperature  is  the  same  in  the  two  cases  and  is  not  allowed  to 
rise  above  32°,  analysis  proves  that  crystals  of  Na2SO4,10H2O  separate 
from  both  solutions.  J.  C.  P. 

Preparation  of  Metallic  Calcium.  Wilhelm  Borchers  and 
L.  Stockem  (Zeit.  Elektrochem.,  1902,  8,  938). — The  methods  de¬ 
scribed  by  Arndt  (this  vol.,  ii,  76)  and  by  Ruff  and  Plato  (this  vol.,  19) 
are  no  better  than  the  old  Bunsen  and  Matthiessen  process  owing  to 
the  fact  that  fused  calcium  is  rapidly  dissolved  by  fused  calcium 
chloride.  Good  yields  can  be  obtained  only  when  the  metal  is  depos¬ 
ited  in  the  solid  form.  T.  E. 

Formation  of  Bleaching  Powder.  F.  Winteler  (Zeit.  anorg. 
Chem.,  1902,  33,  161 — 192). — Difficulty  has  been  experienced  in  the 
production  of  bleaching  powder  from  electro! ytically  prepared  chlorine, 
and  this  has  been  traced  to  the  carbon  dioxide  with  which  the  gas 
is  always  contaminated.  The  author  discusses  also  the  presence  of 
carbon  dioxide  in  chlorine  prepared  by  the  ordinary  methods,  and  the 
experiments  are  directed  towards  establishing  the  conditions  most 
favourable  for  the  production  of  a  good  bleaching  powder. 

From  a  consideration  of  the  work  carried  out  on  chlorine  water,  the 
author  concludes  that  the  balance  of  evidence  is  in  favour  of  regard¬ 
ing  this  as  a  solution  of  hydrochloric  and  hypochlorous  acids. 

The  various  theories  which  have  been  suggested  to  explain  the 
formation  of  bleaching  powder  are  discussed  ;  three  points  may  be 
mentioned  as  important  in  the  production  of  a  good  bleaching  powder : 
(a)  the  calcium  hydroxide  must  be  as  pure  as  possible,  free  from 
other  mineral  constituents  and  from  carbonate,  ( b )  the  excess  of 
water  present  should  not  exceed  5  per  cent.,  and  (c)  the  chlorination 
temperature  should  not  be  too  low,  neither  should  it  exceed  40° ; 
the  optimum  temperature  is  about  20°. 

The  lime  used  in  the  experiments  was  obtained  by  igniting  a  pure 
marble.  The  marble  was  heated  to  redness  for  24  hours,  then  thrown 
into  water,  and  the  granular  hydrate  thus  obtained  was  again  heated 
to  redness.  The  lime  so  obtained  was  incompletely  slaked  and  exposed 
to  the  action  of  chlorine  ;  when  7'4  per  cent,  of  water  is  present,  the 
bleaching  powder  formed  contains  8’2  per  cent,  of  active  chlorine  ; 
when  there  is  12*1  per  cent,  of  water,  the  product  contains  1 7 *2  per 
cent,  of  active  chlorine.  The  lime  was  then  completely  slaked  and 
the  calcium  hydroxide  dried  at  120°.  In  contact  with  dry  chlorine, 
no  reaction  took  place,  but  chlorination  started  as  soon  as  a  drop  of 
water  was  added,  and  the  temperature  rose  very  considerably.  This 
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indicates  that  bleaching  powder  is  not  formed  directly  from  calcium  hydr¬ 
oxide  and  chlorine,  but  that  an  intermediary  product  with  water  is 
formed  ;  the  water  is  essential  for  the  process  and  plays  a  catalytic 
part.  It  is  probable  that  the  chlorine  dissolves  in  the  water  and 
the  products  of  hydrolysis  then  act  on  the  calcium  hydroxide.  On 
cooling  a  concentrated  solution  of  bleaching  powder,  crystals  of 
calcium  hydroxychloride,  Cl*Ca*OH,  separate.  These,  however, 
always  contain  some  hypochlorite  chlorine  which  can  be  removed  by 
washing  with  calcium  chloride  solution.  Since  the  hydrochloric  acid 
of  the  hydrolysed  chlorine  acts  on  the  calcium  hydroxide  to  produce 
calcium  hydroxychloride,  it  seems  probable  that  the  hypochlorous  acid 
will  act  in  like  manner  and  give  rise  to  calcium  hydroxyhypochlorite, 
ClOCa'OH.  The  hypochlorous  acid  reacts  also  with  the  calcium 
hydroxychloride  :  it  is,  indeed,  known  that  by  passing  hypochlorous 
acid  over  calcium  hydroxychloride,  bleaching  powder  is  formed. 
Furthermore,  hypochlorous  acid  reacts  also  on  calcium  chloride,  which  is 
likewise  produced  by  the  action  of  the  hydrochloric  acid  on  the  cal¬ 
cium  hydroxide. 

The  decomposition  of  bleaching  powder  into  calcium  chloride  and 
oxygen,  a  change  which  takes  placein  alkaline  solution  at  a  high  tempera¬ 
ture,  has  been  studied.  This  is  a  condition  which  prevails  in  the 
bleaching  powder  chambers  at  the  beginning  of  the  proces  swhen  the 
chlorine  is  conducted  over  moist  calcium  hydroxide,  much  heat  being 
developed.  The  occurrence  of  free  oxygen  has  actually  been  established 
in  the  manufacture.  This  decomposition  can  be  prevented  by  adequate 
cooling  or  by  using  a  diluted  chlorine.  The  influence  of  the  hydroxyl 
concentration  has  been  followed,  and  it  was  found  that  the  greater  this 
concentration  the  greater  is  the  decomposition.  Up  to  a  concentra¬ 
tion  of  10  per  cent.,  sodium  hydroxide  exercises  a  preserving  influence 
on  the  hypochlorite  chlorine,  then  to  a  concentration  of  about  35  per 
cent,  the  formation  of  chlorate  takes  place,  but  above  that  only  decom¬ 
position  with  evolution  of  oxygen  occurs. 

Free  hypochlorous  acid  decomposes  with  formation  of  chloric  and 
hydrochloric  acids  until  an  equilibrium  is  established,  and  if  calcium 
carbonate  is  added  the  hypochlorous  acid  does  not  act  on  this,  but  the 
hydrochloric  acid  does,  and  as  the  equilibrium  is  thus  disturbed  fur¬ 
ther  decomposition  of  the  hypochlorous  acid  takes  place. 

When  dry  carbon  dioxide  is  passed  over  dry  bleaching  powder,  no 
diminution  in  the  amount  of  active  chlorine  takes  place,  and  if  the 
amount  of  water  present  in  the  calcium  hydroxide  be  such  that  the 
velocity  of  reaction  of  the  chlorine  with  the  water  is  greater  than  that 
of  the  carbon  dioxide  with  water,  bleaching  powder  can  be  obtained 
from  chlorine  containing  carbon  dioxide  provided  that  the  mixture  of 
gases  is  dry.  J.  McC. 

Dicalcium  Silicate  in  Portland  Cement.  Orazio  Rebuffat 
( Gazzetta ,  1902,  32,  ii,  243 — 253). — A  controversial  paper  criticising 
the  work  of  various  authors  on  this  subject.  T.  H.  P. 

Action  of  Cadmium  Hydroxide  on  Ammonium  Salts.  Her¬ 
mann  Grossmann  (Zeit.  anorg.  Chem.,  1902,  33,  149 — 155.  Compare 
Abstr  ,  1902,  i,  662). —  Cadmium  hydroxide  is  dissolved  by  ammonium 
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chloride  solution,  and  from  the  solution  there  crystallises  an  additive 
product  of  cadmium  chloride  with  ammonia,  CdCl2,2NH3,  and  the 
double  salts  NH4Cl,CdCl2  and  4NH4Cl,CdCl2.  The  last  named  pre¬ 
dominates,  and  possibly  the  other  is  formed  from  it. 

When  ammonium  bromide  solution  is  saturated  with  cadmium 
hydroxide,  the  compound  CdBr2,2NH3  first  crystallises  out.  Am¬ 
monium  bromide  then  separates, and  then  the  double  salt  CdBr2,4NH4Br, 
which  crystallises  in  monoclinic,  rhombohedric  prisms.  The  mother 
liquor  deposits  crystals  of  the  double  salt  CdBr2,NH4Br,|H20. 

With  ammonium  iodide  solution,  the  ammonia  additive  product 
CdI2,2NH3,  was  obtained,  and  the  double  salt  CdI2,NH4I,H20. 

"  J.  McC. 

Supposed  Transition  Point  of  the  Hydrate  of  Cadmium 
Sulphate,  CdS04,§H20.  H.  von  Steinwehr  (Ann.  Physik,  1902, 
[iv],  9,  1046 — 1052). — The  irregular  behaviour  of  the  Weston  cell 
(compare  Jaeger  and  Wachsmuth,  Abstr.,  1897,  ii,  86  ;  Jaeger,  Abstr., 
1898,  ii,  364;  Cohen,  Abstr.,  1900,  ii,  702;  1901,  ii,  142;  Jaeger  and 
Lindeck,  Abstr.,  1900,  ii,  703  ;  1901,  ii,  368;  Wind,  Abstr.,  1901,  ii, 
368  ;  Bijl,  this  vol.,  ii,  6)  has  been  attributed  by  Kohnstamm  and  Cohen 
(Abstr.,  1898,  ii,  495)  partly  to  a  change  undergone  by  cadmium 
sulphate  at  15°,  experimental  evidence  of  this  change  being  obtained 
from  the  solubility  curve.  The  author  has  accurately  determined  the 
solubility  of  cadmium  sulphate  from  13*7 — 25°,  and  finds  no  evidence 
in  favour  of  the  view  that  cadmium  sulphate  has  a  transition  point 
at  15°.  J.  C.  P. 

Thallic  Chloride.  Victor  Thomas  ( Compt .  rend.,  1902,  135, 
1051 — 1054.  Compare  Abstr.,  1902,  ii,  322,  658). — Thallic  chloride, 
TiCl3,4H20,  forms  long,  transparent  needles  and  melts  at  36 — 37°. 
At  17°,  it  is  not  deliquescent  unless  the  hygrometric  condition  of  the 
atmosphere  is  higher  than  63  per  cent.;  at  this  temperature,  86*2 
parts  dissolve  in  100  parts  of  water,  and  the  saturated  solution  has  a 
sp.  gr.  of  1  *85.  If  the  hydrated  chloride  is  enclosed  in  a  vacuum 
with  some  sodium  hydroxide  contained  in  a  separate  vessel,  the 
chloride  first  melts  more  or  less  completely,  rapidly  losing  water, 
and  yielding  the  anhydrous  chloride  in  large,  hexagonal  crystals  which 
melt  at  about  25°,  dissolve  in  most  solvents,  and  rapidly  become  hydrated 
in  contact  with  moist  air.  Dehydration  in  a  vacuum  is  not  accom¬ 
panied  by  any  loss  of  chlorine.  Since,  however,  the  compounds 
TiCl2Br,4H20  and  TiClBr2,4H20,  previously  described  (loc.  cit.),  lose 
both  chlorine  and  bromine  in  a  vacuum,  they  cannot  be  regarded  as 
compounds  of  thallic  chloride  with  thallic  bromide.  C.  H.  B. 

Solubility  of  Red  and  Yellow  Mercuric  Oxide  and  its 
Dissociation.  Karl  Schick  (Zeit.  physikal.  Chem.,  1902,42, 155 — 173). 

- — At  25°,  a  litre  of  pure  water  dissolves  0*0518  gram  of  yellow 
mercuric  oxide  and  0  0513  gram  of  the  red  oxide ;  at  100°,  the 
corresponding  quantities  dissolved  are  0  41  and  0*38  gram.  The 
amount  of  dissolved  oxide  was  determined  both  by  evaporation  and  by 
titration  with  standard  acid  after  addition  of  sodium  chloride  in  excess. 
The  author  regards  his  experiments  as  strongly  supporting  Ostwald’s 
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view  (Abstr.,  1900,  ii,  712  ;  compare  also  Hulett,  Abstr.,  1901,  ii, 
493),  that  the  red  and  yellow  oxides  differ  only  in  their  state  of 
division  and  are  not  isomeric  (compare  Cohen,  Abstr.,  1900,  ii,  184,  381\ 

The  solubility  of  mercuric  oxide  is  increased  in  the  presence  of 
OH'  ions,  and  it  is  probable  that  a  salt  is  formed  in  which  the  mercury 
is  part  of  a  complex  anion. 

Prolonged  action  of  mercuric  oxide  solution  on  ethyl  acetate  at  25°  did 
not  cause  the  least  trace  of  hydrolysis.  From  this,  and  also  from  the 
fact  that  the  conductivity  of  mercuric  oxide  solutions  is  only  slightly 
greater  than  that  of  pure  water,  it  follows  that  the  degree  of  disso¬ 
ciation  in  these  solutions  is  extremely  small.  On  the  other  hand, 
when  alkali  chloride  is  added  to  mercuric  oxide  solutions,  there  is  a 
formation  of  mercuric  chloride  or  allied  complex  compounds,  and, 
consequently,  a  formation  of  OH'  ions.  Thus,  ethyl  acetate  is  hydro¬ 
lysed  by  a  solution  containing  both  mercuric  oxide  and  sodium 
chloride,  but  not  by  a  solution  containing  either  alone. 

The  tint  of  yellow  mercuric  oxide  varies  with  the  temperature ;  as 
the  latter  rises,  it  gradually  becomes  red.  J.  C.  P. 

Decomposition  of  Mercurammonium  Salts  by  Heat.  Jatin- 
dranAth  Sen  ( Zeit .  anorg.  Chem .,  1902,  33,  197 — 208). — “Infusible 
white  precipitate,”  NH2HgCl,  was  prepared  by  adding  a  dilute  solution 
of  ammonia  to  a  concentrated  solution  of  mercuric  chloride.  When 
heated,  a  third  of  the  nitrogen  is  evolved  in  the  free  state  and  the 
remainder  as  ammonia.  The  solid  residue  consists  of  mercurous 
chloride  mixed  with  a  relatively  small  quantity  of  ammonium 
chloride. 

The  action  of  ammonia  on  mercurous  chloride  was  examined. 
When  ammonia  is  passed  over  dry  mercurous  chloride,  scarcely  any 
action  takes  place  at  first,  but  after  some  time  the  additive  compound, 
HgCl,NH3,  is  formed.  By  the  action  of  aqueous  ammonia  on 
mercurous  chloride,  dimercuroammonium  chloride,  NH2Hg2Cl,  is 
produced.  Even  when  the  ammonia  is  dry,  however,  some  ammonium 
chloride  is  formed,  proving  that  substitution  takes  place,  and  a  small 
quantity  of  dimercuroammonium  chloride  is  formed. 

When  “  infusible  white  precipitate  ”  is  boiled  for  a  considerable 
time  with  water,  hydrated  dimercuriammonium  chloride,  NHg2Cl,H20, 
is  formed.  When  this  is  heated,  almost  the  whole  of  the  nitrogen  is 
evolved  in  the  elementary  condition,  and  free  mercury  is  also  obtained 
as  well  as  mercurous  chloride. 

By  the  action  of  potassium  hydroxide  on  the  double  salt, 
2HgBr2,NH4Br, 

dimercuriammonium  bromide,  2NHg2Br,H20,  was  obtained,  which 
decomposes  on  heating  in  precisely  the  same  way  as  the  corresponding 
chloride.  J.  McC. 

Dimercuriammonium  Nitrate.  Pbafulla  Chandra  Bay  (Zeit. 
anorg.  Chem.,  1902,33,  209 — 211.  Compare  Trans.,  1902,  81,  644). 
— When  a  solution  of  dimercuriammonium  nitrite  is  stirred  into 
concentrated  nitric  acid  by  means  of  a  pipette,  a  white,  amorphous 
powder  of  dimercuriammonium  nitrate,  2NHg2N08,H20,  is  obtained. 
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It  decomposes,  when  heated,  without  melting  and  the  residue  consists 
essentially  of  mercuric  oxide. 

It  is  identical  with  “  mercuroxyammonium  nitrate,’’  obtained  by 
shaking  a  concentrated  solution  of  mercuric  nitrate  with  dilute 
ammonia.  J.  McG. 

Separation  of  the  Cerite  Elements  by  means  of  Chromic 
Acid.  C.  Richard  Bohm  ( Zeit .  angew.  Ghem .,  1902,  15, 
1282 — 1299). — When  a  solution  of  the  rare  earths  in  chromic  acid  is 
fractionally  precipitated  with  potassium  chromate,  the  earths  are  separ¬ 
ated  in  the  folio  wing  order  :  I.  Cerite  earths  :  (a)  cerium,  (6)  lanthanum, 
(c)  praseodymium,  (d)  neodymium,  ( e )  samarium.  II.  Ytterite  earths  : 
(f)  terbium,  (g)  ytterbium,  ( h )  erbium,  ( i )  yttrium,  ( 1c )  gadolinium. 
Any  of  the  rare  earths  may,  therefore,  be  concentrated  in  a  small 
bulk  and  its  isolation  for  technical  purposes  be  much  facilitated. 
In  order  to  be  successful,  the  precipitation  must  take  place  in  very 
dilute  and  boiling  solutions,  and  the  precipitates  should  be  very  finely 
divided. 

Tables  are  given  showing  the  colours  of  the  chromates,  oxalates, 
and  oxides  of  the  various  fractions,  their  microscopic  appearance,  and 
spectroscopic  behaviour  (also  compare  Abstr.,  1902,  ii,  455). 

L.  de  K. 

Catalytic  Action  of  Aluminium  Chloride  in  the  Reactions  of 
Sulphuryl  Chloride  (Dissociation  Catalysis).  Otto  Ruff  ( Ber ., 
1902,  35,  4453—4470.  Compare  Abstr.,  1901,  ii,  500  ;  1902,  ii,  13). 
— By  the  direct  action  of  liquid  sulphur  dioxide  on  aluminium  chloride 
in  a  sealed  tube,  a  well-defined,  crystalline  compound,  A1C13,S02,  is 
obtained.  It  is  produced  also  by  the  action  of  aluminium  chloride  on 
sulphuryl  chloride  according  to  the  equation :  A1C13  +  S02C12  =  A1C13,S02 
+  C12,  for  it  can  be  shown  that  whilst  a  current  of  dry  carbon  dioxide 
passed  through  a  flask  containing  sulphuryl  chloride  carries  sulphur 
dioxide  and  chlorine  with  it  in  equivalent  proportions,  there  is  an 
excess  of  chlorine  evolved  when  aluminium  chloride  has  been  added  to 
the  sulphuryl  chloride;  further,  if  the  temperature  is  gradually  raised 
to  120°,  the  residue  in  the  flask  is  largely  A1C13,S02.  These  pre¬ 
liminary  experiments  led  to  the  view  that  the  reaction  expressed  by 
the  above  equation  is  reversible,  and  accordingly  the  author  has  studied 
the  effect  of  varying  the  concentrations  of  the  reacting  substances. 
It  is  not  possible,  however,  to  obtain  a  satisfactory  equilibrium 
constant,  and  this  is  traced  to  another  reaction,  namely  :  A1C13,S02  ^ 
A1C13  +  S02.  The  compound  A1C13,S02  is  stable  at  100°  in  an 
atmosphere  of  sulphur  dioxide,  but  in  sulphuryl  chloride  solution  it 
ean  be  entirely  decomposed  at  the  ordinary  temperature  by  carrying  off 
the  free  sulphur  dioxide  with  a  current  of  dry  carbon  dioxide.  The 
net  result,  therefore,  of  adding  aluminium  chloride  to  sulphuryl 
chloride  is  the  simultaneous  production  of  sulphur  dioxide,  chlorine, 
and  the  double  compound  A1C13,S02,  in  other  words,  aluminium  chloride 
increases  the  extent  to  which  sulphuryl  chloride  is  dissociated. 

The  experiments  recorded  above  explain  the  catalytic  effect  of 
aluminium  chloride  on  a  reaction  previously  studied  ( loc .  cit.)  : 
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2S  +  S02C12  =  S2C12  +  S02;  for  in  this  paper  it  has  been  shown  that 
chlorine  is  liberated  in  the  interaction  of  aluminium  chloride  and 
sulphuryl  chloride,  and  free  chlorine  converts  sulphur  into  disulphur 
dichloride  even  at  the  ordinary  temperature. 

The  effect  of  aluminium  chloride  is  therefore  not  a  purely  catalytic 
one,  inasmuch  as  the  catalyser  is  itself  involved  in  the  equilibrium. 
The  case  is  somewhat  akin  to  those  of  ‘‘pseudo-catalysis”  (Wagner, 
Abstr.,  1899,  ii,  275  ;  although  Ostwald  proposes  the  term  “Ueber 
tragungskatalyse  ”).  The  author  suggests  that  the  name  “  dissociation 
catalysis  ”  be  applied  to  those  cases  where  the  effect  of  the  catalyser 
is  to  increase  the  dissociation  of  one  of  the  reacting  substances. 

J.  C.  P. 


Aluminium  Fluoride.  E.  Baud  ( Compt .  rend.,  1902,  135, 
1103 — 1106). — When  alcohol  is  added  to  a  neutral  solution  of  alumina 
in  hydrofluoric  acid,  a  crystalline  precipitate  of  AI2F6,7H20  is  formed, 
which  is  easily  soluble  in  water.  Its  heat  of  solution  at  15°  is  3  Cal. 
The  heats  of  solution  of  this  salt  and  of  the  insoluble  aluminium 
fluoride  hydrate  of  the  same  composition  in  hydrofluoric  acid  differ  by 
1  Cal.,  which  corresponds  with  the  heat  change  in  the  transformation 
of  the  soluble  into  the  insoluble  modification.  In  a  current  of 
hydrogen  at  110 — 120°,  4H20  are  expelled;  at  150 — 170°,  H20  is 
driven  off,  and  at  210 — 250°  a  sixth  H20  is  liberated,  and  the  residue 
is  A12E6,H20.  At  a  red  heat,  anhydrous  aluminium  fluoride  volatilises, 
but  with  much  decomposition. 

The  monohydrate  is  insoluble  in  water,  and  its  heat  of  solution  in 
hydrofluoric  acid  at  15°  is  51 '55  Cal.,  whilst  that  of  the  insoluble 
heptahydrate  is  8  88  Cal.  The  difference,  42’27  Cal.,  corresponds  with 
the  fixation  of  6H20.  From  the  analogy  with  the  heat  of  hydration 
of  aluminium  chloride,  the  heat  of  formation  of  the  solid  monohydrate 
from  solid  aluminium  fluoride  and  liquid  water  is  deduced  to  be  23’68 
Cal.,  and  consequently : 

A12F6  (solid)  +  7H20  (liquid)  = 

ai  t?  ^  /  i-j\  f  insoluble .  +  65 ’95  Cal. 

A1  A'7H2°  (s°hd)  \  soluble  .  +  64-95  Cal. 

The  heat  of  formation  of  anhydrous  aluminium  fluoride  from  the 
elements  is  found  to  be  499  Cal.,  which  is  the  greatest  of  all  the 
aluminium  and  halogen  compounds.  J.  McC. 


The  Acid  Reaction  of  Alums  and  the  Influence  of  this  Acid¬ 
ity  in  the  Action  of  Chrome  Alum  on  Gelatin.  Auguste 
Ltjmiere  and  Alphonse  Seyewitz  (Bull.  Soc.  chim.,  1902,  27,  [iii], 
1073 — 1077). — The  quantity  of  sulphuric  acid  liberated,  as  measured 
by  the  amount  of  sodium  hydroxide  necessary  to  produce  a  slight 
permanent  precipitate,  when  chrome  alum  is  dissolved  in  water  at 
from  0°  to  50°  is  8'435  per  cent.,  and  in  water  at  100°  12  8  per  cent.  ; 
the  amount  of  acid  liberated  by  dissolving  iron  or  aluminium  alum  is, 
at  any  temperature,  5T34  per  cent.  These  values  are  those  required 
by  a  progressive  decomposition  of  the  kind  2(M203,3S03)  — > 
2M203,5S03  +  S03  — >■  2M203,4S03+ 2SOs  ;  this  decomposition  being 
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complete  in  the  case  of  chrome  alum,  but  arrested  at  the  end  of  the 
first  stage  with  the  other  alums. 

The  rate  of  solidification  of  gelatin  solutions  by  chrome  alum  solu¬ 
tions  increases  with  the  concentration  of  the  former,  but  decreases 
with  that  of  the  latter,  the  acidity  neutralising  the  hardening  effect  of 
the  chromium  salt.  The  product  is  not  insoluble  in  boiling  water  unless 
the  amount  of  gelatin  in  the  final  solution  is  at  least  10  per  cent., 
and  that  of  chrome  alum  at  most  2 ’5  per  cent.  When  chrome  alum 
solutions  are  first  neutralised  with  sodium  hydroxide,  their  effect  on 
gelatin  solutions  increases  with  the  mass  added,  up  to  a  certain  limit, 
beyond  which  further  addition  produces  no  effect.  T.  A.  H. 

The  Violet  Manganic  Metaphosphate  described  by  Gmelin. 
Philippe  Barbiek  ( Compt .  rend.,  1902,  135,  1054 — 1055). — The 
violet  manganic  metaphosphate  described  by  Gmelin  is  obtained  by 
heating  precipitated  manganese  dioxide  with  4-5  times  its  weight  of 
phosphoric  acid  solution  of  sp.  gr.  1‘70  until  nearly  dry,  then  adding 
2  more  parts  of  phosphoric  acid,  and  heating  until  the  mass  acquires 
a  peach-blossom  colour.  It  has  the  composition  Mn2(P03)6,  is  in¬ 
soluble  in  water,  but  dissolves  in  hydrochloric  acid  with  liberation  of 
chlorine,  and  is  decomposed  by  alkali  hydroxides  with  separation  of 
manganic  oxide.  0.  H.  B. 

A  Violet  Ammonio-manganic  Phosphate.  Philippe  Barbier 
(i Compt .  rend.,  1902,  135,  1109 — 1110). — By  heating  a  mixture  of 
precipitated  manganese  dioxide  and  diammonium  hydrogen  phos¬ 
phate  made  up  to  a  paste  with  water,  a  decomposition  takes  place 
with  liberation  of  ammonia.  The  product  is  heated  with  syrupy 
phosphoric  acid  until  it  becomes  violet.  On  washing  out  with  water, 
an  insoluble,  violet  powder  of  the  composition  Mn2P4014,2NH3  is  left. 
This  ammonio-manganic  dipyrophosphate  is  decomposed  by  hydro¬ 
chloric  acid  and  by  alkalis.  When  heated  to  redness,  it  leaves  a 
residue  of  manganous  metaphosphate.  J.  McC. 

Manganese  Aluminate.  Emile  Dufau  {Compt.  rend.,  1902,  135, 
963 — 964). — A  mixture  of  100  parts  of  alumina  and  230  parts  of 
manganous  oxide  is  heated  in  the  electric  furnace  for  three  minutes 
by  a  current  of  1000  amperes  at  60  volts.  The  product  is  boiled 
with  hydrochloric  acid,  then  freed  from  graphite  by  throwing  the 
powder  into  methylene  iodide.  The  manganese  aluminate  has  the 
formula  MnAl204 ;  it  is  obtained  in  clear,  yellow,  octahedral  crystals 
of  about  the  same  harduess  as  quartz,  and  has  a  sp.  gr.  of  4’  1 2  at  20°. 
It  is  quite  stable  at  the  ordinary  temperature,  but  when  heated  in  air 
darkens  owing  to  a  superficial  oxidation.  Sulphur  has  no  action 
on  it  at  the  melting  point  of  glass.  It  is  attacked  when  heated  in 
fluorine,  but  bromine  and  iodine  have  no  action  on  it.  It  is  in¬ 
soluble  in  hydrochloric  acid,  but  is  readily  attacked  by  hydrofluoric, 
nitric,  or  sulphuric  acid,  and  is  easily  disintegrated  by  fusion  with 
alkali  chlorate,  nitrate,  oxide,  or  carbonate.  J.  McC. 

Theory  of  Oxidation  Processes.  Wilhelm  Manchot  {Annalen, 
1902,  325,  93 — 104.  Compare  Abstr.,  1900,  ii,  546;  1901,  ii,  549). 
— In  many  processes  of  oxidation,  oxygen  is  rendered  active  and 
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capable  of  effecting  certain  oxidations  which  ordinary  oxygen  will 
not  perform.  According  to  the  author,  an  addition  of  whole  mole¬ 
cules  of  oxygen  to  tho  substance  oxidised  first  occurs ;  the  fate  of 
these  “  primary  oxides,”  which  generally  possess  a  peroxide  character, 
is  varied  (Engler  and  Wohler,  Abstr.,  1902,  ii,  127).  Rarely  they 
are  the  final  products  of  oxidation,  although  this  case  seems  to  have 
been  observed  not  UDfrequently  in  the  formation  of  organic  per¬ 
oxides.  More  generally,  the  “  primary  oxide  ”  decomposes  into  the 
final  product  of  the  oxidation  and  “active  oxygen,”  which  occasion 
ally  appears  as  oxygen  gas,  but  more  frequently  combines  with  some 
oxidisable  substance  in  the  system ;  this  oxidisable  substance  is  called 
the  “  acceptor  ”  (compare  Engler  and  Wohler,  loc.  cit.),  and  may 
either  be  a  further  portion  of  the  substance  which  forms  the  primary 
oxide,  or  it  may  be  some  third  substance.  Stress  is  laid  on  the  fact 
that  the  primary  oxide  is  the  first  step  in  oxidation,  and  that  the 
final  product  is  only  formed  from  this  primary  oxide ;  thus,  in  the 
oxidation  of  ferrous  to  ferric  salts,  the  primary  oxide,  which  contains 
quadrivalent  or  quinquevalent  iron  according  to  the  oxidising  agent 
used,  is  the  first  product  of  oxidation ;  it  breaks  down  into  the  ferric 
salt  and  “  active  oxygen,”  which  then  oxidises  a  further  portion  of 
the  ferrous  salt  to  ferric  salt,  the  ferrous  compound  in  this  case  being 
the  “  acceptor.” 

The  apparent  reduction  by  means  of  hydrogen  peroxide  is  due  to 
the  formation  of  a  highly  oxidised  primary  product,  which  then  breaks 
down.  In  this  case,  the  final  substance  is  less  oxidised  than  the 
original  material,  the  hydrogen  peroxide. 

It  is  thought  that  although  there  is  little  hope  of  isolating  these 
primary  oxides,  yet  their  existence  must  be  granted,  just  as  in  organic 
chemistry  the  necessity  of  supposing  a  primary  additive  process  has 
lately  become  recognised.  K.  J.  P.  O. 


Formation  of  Peroxide  in  the  case  of  Iron.  Wilhelm 
Manchot  [with  O.  Wilhelms]  ( Annalen ,  1902,  325,  105 — 124. 
Compare  preceding  abstract). — A  large  number  of  experiments  have 
been  made  on  the  oxidation  of  ferrous  salts  by  means  of  oxygen, 
chromic  acid,  permanganic  acid,  hydrogen  peroxide,  and  hypochlorous 
acid.  In  order  to  determine  the  nature  of  the  “  primary  oxide  ”  in 
each  case,  the  oxidation  was  carried  out  in  the  presence  of  an 
“  acceptor,”  by  which  the  “  primary  oxide  ”  was  reduced  to  ferric 
salt.  When  the  oxidation  was  effected  by  chromic  acid,  hydriodic 
acid,  which  was  not  oxidised  under  the  conditions,  was  used  as 
“acceptor”  ;  a  dilute  solution  of  ferrous  salt  was  run  into  a  solution 
containing  chromic  acid  and  hydriodic  acid  and  the  iodine  set  free 
during  the  process  titrated  by  thiosulphate.  It  was  found  that  each 
equivalent  of  iron  required  three  equivalents  of  oxygen  ;  the  “  primary 
oxide”  is  therefore  Fe205.  In  the  absence  of  the  “acceptor,” 
hydriodic  acid,  the  primary  oxide  would  break  down  into  ferric  salt 
and  oxygen,  which  would  be  utilised  in  oxidising  a  further  quantity  of 
ferrous  salt,  acting  as  “acceptor.” 

Permanganic  acid  similarly  appears  to  produce  the  “  primary  oxide  ” 
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Fe206  ;  in  this  case,  as  the  result  of  numerous  experiments,  it  was  found 
that  tartaric  acid  was  the  most  convenient  “acceptor.”  The  ferrous 
salt  was  added  to  a  solution  containing  permanganic,  tartaric, 
and  sulphuric  acids,  and  the  excess  of  permanganic  acid  estimated  by 
titrating  the  iodine  set  free  from  hydriodic  acid.  Hydrogen  peroxide 
(Abstr.,  1901,  ii,  658)  produces  the  “primary  oxide”  Fe205.  Oxygen 
gas,  on  the  other  band,  seems  to  lead  only  to  the  production  of  Fe02  as 
“primary  oxide.”  Experiments  with  hypocblorous  acid,  which  did 
not  give  very  certain  results,  indicate  that  for  each  equivalent  of  iron 
four  equivalents  of  oxygen  are  required  ;  the  “acceptor”  in  this  case 
was  tartaric  acid. 

Persulphuric,  chloric,  bromic,  iodic,  and  nitric  acids  all  behave  in  a 
similar  manner,  but  means  of  carrying  out  quantitative  experiments 
could  not  be  devised. 

According  to  the  views  here  expressed,  not  only  should  ferrous 
salts  be  oxidised  to  “  primary  oxides,”  which  then  oxidise  the  “  ac¬ 
ceptors,”  but  ferric  salts  should  also  be  able  to  effect  the  oxidation  of 
the  “  acceptors.”  Experiments  have  shown  that  ferric  salts  can  act 
in  this  manner,  but  ferric  salts  act  more  slowly  than  do  ferrous  salts, 
or,  in  other  words,  ferrous  salts  yield  the  “  primary  oxide  ”  more 
readily  than  ferric  salts.  Comparative  experiments  have  been  made 
on  the  decolorisation  of  indigo  in  the  presence  of  ferrous  or  ferric 
salts  by  nitric  acid,  potassium  persulphate,  chlorate,  bromate,  and 
iodate,  and  sodium  hypochlorite,  to  demonstrate  this  fact. 

Contrary  to  Ostwald's  opinion  that  acids  hasten  oxidation  processes 
(Abstr.,  1888,  1024),  it  is  found  that  the  oxidising  action  of  hydrogen 
peroxide  is  hindered. 

The  “  primary  oxides,”  the  existence  of  which  is  assumed  in  these 
processes,  have  in  no  case  been  isolated.  K.  J.  P.  O. 

Peroxidation  of  Chromous  Compounds.  Wilhelm  Manchot 
and  O.  Wilhelms  ( Annalen ,  1902,325,  125 — 128.  Compare  preceding 
abstracts  and  Abstr.,  1901,  ii,  549). — The  oxidation  of  chromous  oxide 
by  the  oxygen  of  the  air  has  been  investigated.  The  chromous  oxide 
was  used  in  the  form  of  chromous  oxalate,  which  is  easily  prepared 
and  is  stable.  The  chromous  oxalate  was  dissolved  in  a  concentrated 
alkaline  solution  of  potassium  arsenite,  which  acted  as  “acceptor”; 
the  solution  was  placed  in  a  nitrometer,  filled  with  moist  oxygen,  and 
the  absorption  of  oxygen  measured.  In  the  presence  of  the  acceptor, 
two  equivalents  of  oxygen  were  absorbed  for  each  equivalent  of 
chromous  oxide.  When  oxidised  by  oxygen,  the  “primary  oxide” 
is  Cr02.  K.  J.  P.  0. 

Colloidal  Hydroxides.  Wilhelm  Biltz  ( Ber .,  1902,  35, 

4431 — 4438). — The  use  of  metallic  nitrate  solutions  is  recommended 
for  the  preparation  of  colloidal  hydroxides,  since  it  has  been  previously 
shown  that  the  nitrate  ion  has  not  so  great  a  precipitating  action  as 
most  other  anions.  Kuhne’s  parchment  tubes  were  employed,  but  it 
was  not  found  possible  to  obtain  the  dialysed  colloidal  solution  free 
from  nitrate. 

Colloidal  chromic  hydroxide  solution  is  perfectly  clear,  has  a  dark 
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green  colour,  and  is  quite  neutral.  Ferric  hydroxide  solution  has  a 
brownish-red  colour  and  is  not  affected  by  boiling.  The  solution  of 
stannic  hydroxide  is  cloudy,  and  when  warmed  readily  coagulates. 
With  aluminium  nitrate,  the  greater  part  of  the  salt  dialyses  through 
the  parchment,  and  only  a  very  dilute  colloidal  solution  of  the 
hydroxide  is  obtained. 

Colloidal  solutions  of  cerium  hydroxide,  thorium  hydroxide,  and 
zirconium  hydroxide  have  been  prepared.  The  cerium  hydroxide 
solution,  when  evaporated,  leaves  a  dry,  gummy  mass  free  from 
ammonium  salts,  but  containing  nitrate.  Zirconium  hydroxide 
solution  has  a  faintly  acid  reaction. 

The  coagulating  influence  of  W/5  solution  of  different  electrolytes 
on  the  various  colloidal  solutions  has  been  studied.  The  thorium 
hydroxide  solution  appears  to  be  the  most  stable,  and  the  chromic 
hydroxide  solution  relatively  stable.  The  cerium  hydroxide  solution 
is  very  readily  coagulated. 

The  “gold  number”  (compare  Zsigmondy,  Abstr.,  1902,  ii,  188)  for 
zirconium  hydroxide  solutions  varies  from  (H)46  to  0  09. 

J.  J.  S. 

Observations  on  Uranous  Oxide.  William  (Echsner  de 
Coninck  ( Compt .  rend.,  1902,  135,  900 — 901). — Whilst  uranyl 
chloride,  when  calcined  in  the  air,  is  converted  into  the  oxide,  U3Os, 
uranyl  bromide  readily  gives  up  the  whole  of  its  bromine,  leaving  the 
oxide,  U02,  as  a  brick-red  mass  which  is  very  stable  at  high  tempera¬ 
tures  )  when  heated  in  a  current  of  hydrogen,  it  changes  into  a  black 
modification,  without,  however,  losing  an  appreciable  amount  of  oxy¬ 
gen.  It  is  suggested  that  this  decomposition  may  be  utilised  for  deter¬ 
mining  the  mol.  weight  of  uranous  oxide  and  also  for  checking  the 
atomic  weight  of  bromine.  K.  J.  P.  O. 

Antimony  Pentaiodide.  R.  W.  Emerson  MacIvor  ( Chem .  News, 
1902,  86,  223 — 224). — In  earlier  experiments  with  mixtures  of 
iodine  and  antimony  (this  Journal,  1876,  i,  329),  as  in  more  recent 
ones  in  which  Pendleton’s  directions  (Abstr.,  1884,  19)  were  followed, 
the  author  has  failed  to  obtain  antimony  pentaiodide ;  he  doubts  its 
existence,  and  regards  Pendleton’s  product  as  a  mixture  of  iodine  and 
the  triiodide.  D.  A.  L. 

Action  of  Tellurium  and  Selenium  on  Gold  and  Silver  Salts. 
Roy  D.  Hall  and  Victor  Lenher  {J.  Amer.  Chem.  Soc.,  1902,  24, 
918 — 927.  Compare  Abstr.,  1902,  ii,  402). — Tellurium  easily  reduces 
gold  chloride  solution ;  the  precipitation  is  complete,  but  the  tellurium 
must  be  finely  powdered  or  it  becomes  coated  with  gold  and  further 
action  is  prevented.  Tellurium  reduces  silver  solutions  with  forma¬ 
tion  of  silver  tellunde,  which  in  turn  is  able  to  reduce  solutions  of 
gold  salts.  The  silver  tellunde  formed  in  this  way  behaves  quite 
similarly  to  that  prepaied  irom  silver  tellurite,  and  to  the  native 
bubsianee. 

Selenium  is  not  such  an  active  reducing  agent.  It  only  reduces 
gold  solutions  when  boiled.  On  reduction  of  silver  solutions,  silver 
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selenide  is  formed,  which  acts  as  a  reducing  agent  towards  gold 
chloride  solution. 

In  addition  to  the  minerals  previously  examined  ( loc .  cit.),  it  has 
been  found  that  calaverite,  hessite,  and  krennerite  reduce  gold 
chloride  solutions  to  metallic  gold.  J.  McC. 

Monochloroplatinic  Acid.  Italo  Bellucci  ( Atti  R.  Acccid. 
Lincei,  1902,  [v],  11,  ii,  241 — 248;  271 — 275). — The  author’s  re* 
searches  were  made  with  a  view  to  determining  the  constitution  of 
the  compound  first  obtained  by  Herschel  in  1832  (Ann.  Pharm., 
3,  337)  by  the  action  of  sunlight  on  chloroplatinic  acid  in  presence 
of  lime,  and  subsequently  examined  by  several  other  chemists. 
His  results  confirm  the  view  of  Miolati  (Zeit.  anorg.  Chem ,  1900, 
22,  464;  Abstr.,  1900,  ii,  214),  that  the  compound  is  a  calcium 
salt  having  the  composition  [PtCl(0H)5]Ca,H20.  The  corre¬ 
sponding  barium  and  strontium  salts  were  also  prepared  by  a 
similar  method  and  analysed.  If  alkali  hydroxides  are  employed 
in  place  of  the  alkaline  earths,  similar  salts  are  not  obtained,  but  non- 
chlorinated  products  result,  so  that  other  metallic  derivatives  of  the 
acid,  [PtCl(OH)5]H2,  must  be  prepared  from  the  alkaline  earth  salts. 
The  silver,  basic  lead,  [PtCl(OH)5]Pb,Pb(OH)2,  thallium,  and  mercury 
salts  were  thus  prepared  and  analysed. 

Monochloroplatinic  acid,  [PtCl(OH)5]H2,  prepared  by  the  action  of 
dilute  sulphuric  acid  on  the  barium  salt,  was  obtained  as  a  brown, 
deliquescent  syrup ;  it  is  dibasic  and  its  solutions  decompose  car¬ 
bonates  slowly  in  the  cold,  but  readily  on  heating.  T.  H.  P. 
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Analysis  of  Combustible  Gas  evolved  in  the  Caspian  Sea 
near  the  Gulf  of  Baku.  K.  W.  Charitschkoff  (/.  Russ.  Phys. 
Chem.  Soc.,  1902,  34,  712 — 713). — Two  samples  of  combustible  gas 
obtained  from  different  parts  of  the  Caspian  Sea  gave  the  following 
results  on  analysis:  (1)  methane,  96’28,  and  nitrogeD,  3'72  per  cent.; 
(2)  methane,  95T7,  and  nitrogen,  4'83  per  cent.  T.  H.  P. 

Presence  of  Argon,  Carbon  Monoxide,  and  Hydrocarbons  in 
the  Gases  of  the  Fumerolles  of  Mount  Pel6e  in  Martinique. 
Henri  Moissan  ( Compt .  rend.,  1902,  135,  1085 — 1088). — The  samples 
of  gas  analysed  were  collected  from  a  fumerolle  between  the  eruptions 
of  May  8th,  1902,  and  August  30th,  1902.  The  temperature  of  the 
gases  at  the  exit  was  about  400°.  The  gas  was  saturated  with  water 
and  contained  traces  of  hydrogen  chloride  and  sulphur  vapour.  Ho 
hydrogen  sulphide,  acetylene,  ethylene,  or  helium  could  be  detected. 

11—2 
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The  following  percentages  were  found:  carbon  dioxide,  15  38;  oxygen, 
13-67  ;  nitrogen,  54-94  ;  argon,  0-71  ;  carbon  monoxide,  1"60  ;  methane, 
5-46  ;  hydrogen,  8"12. 

The  relative  proportion  of  argon  to  nitrogen  and  oxygen  is  remark¬ 
ably  high,  and  shows  that  it  does  not  come  from  an  admixture  of  the 
gas  with  air  during  the  collection.  The  quantity  of  carbon  monoxide 
present  is  sufficient  to  produce  a  toxic  effect.  J.  McC. 

Composition  of  Fire-damp  from  the  Coal-mines  of  the 
Donetz.  Nicolai  S.  Kurnakoff  ( J .  Russ.  Phys.  Chem.  Roc.,  1902, 
34,  654 — 659). — The  author  gives  analyses  of  samples  of  fire-damp 
collected  in  the  coal-mines  of  the  Donetz  basin.  The  following  are 
typical  results,  and  refer  to  gases  taken  at  different  depths ;  the 
numbers  give  percentages  by  volume  : 


C02.  CH4.  0.  N. 

1  .  1-04  64-91  3-60  30-45 

2  .  0-29  51-96  8-09  39-66 

3  .  0-57  61-08  3  81  34-50 

T.  H.  P. 


Nickel  contained  in  Nickelpyrrhotite  from  Sudbury  in 
Canada.  C.  W.  Dixon  (Chem.  Centr.,  1902,  ii,  1148 ;  from  Eng.  and 
Min.  J.,  1902). — When  the  non-magnetic  portions  are  removed  as 
completely  as  possible  from  very  pure  nickelpyrrhotite,  the  percentage 
of  nickel  is  reduced  from  4—5  to  0-68 — 120.  Hence  only  a  small 
portion  of  the  nickel  is  contained  in  the  pyrrhotite,  the  remainder 
being  present  in  another  mineral,  which  analysis  has  shown  to  be 
pentlandite,  (NiFe)S.  E.  W.  W. 

Calcite-sand  Crystals.  Edwin  H.  Barbour  and  Cassius  A. 
Eisher  (Amer.  J.  Sci.,  1902,  [iv],  14,  451 — 454). — Calcareous  sand¬ 
stones,  composed  of  indistinct  crystals  having  the  form  of  calcite  but 
enclosing  about  64  per  cent,  of  sand,  are  distributed  over  a  wide  area 
in  South  Dakota,  Nebraska,  and  Wyoming.  The  habit  of  the  crystals 
differs  from  that  of  the  well-known  “  Fontainebleau  limestone.” 
Analyses  by  W.  Warner  of :  I,  a  sand-crystal,  and  II,  a  sand-concre¬ 
tion,  gave : 

Undetermined 


Si02. 

Fe203  + A1203. 

CaC03. 

MgCO,. 

P. 

(Mn  ?)• 

49-32 

14-21 

33-27 

3-14 

0-011 

0  049 

47-94 

14-52 

34-24 

3-25 

o-oio 

0-040 

L.  J.  S. 

Melanochalcite,  Keweenawite,  &c.  George  A.  Koenig  (Amer. 
J.  Sci.,  1902,  [iv],  14,  404 — 416). — Melanochalcite, a  new  mineral. 
Amongst  the  copper-ores  of  Calumet,  near  Bisbee,  Arizona,  are  hard, 
spheroidal  nodules  occurring  embedded  in  a  brownish-red,  clayey 
matrix.  These  consist  of  a  nucleus  of  cuprite  surrounded  by  a  zone, 
a  few  millimetres  in  thickness,  of  a  pitchy-black  mineral,  and  outside 
this  of  banded  zones  of  malachite,  ehrysocolla,  and  quartz.  The  black 
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mineral  is  lustrous  and  banded  in  structure,  or  dull  and  without  band¬ 
ing  :  it  is  extremely  brittle  ;  H  =  4.  The  fine  powder  is  coffee-brown, 
and  under  the  microscope  is  translucent,  yellowish-brown,  and  isotropic  : 
sp.  gr.  =4*141.  The  mineral  is  readily  decomposed  by  hydrochloric 
acid,  leaving  a  white  skeleton  of  silica.  The  three  following  analyses 
prove  it  to  be  a  basic  silico-carbonate  of  copper  with  the  formula 
Cu2(Si,C)04,Cu(0H)2  : 


CnO. 

Si02. 

h2o.  co2. 

Fe203. 

ZnO. 

Total. 

76*72 

9*91 

12*52 

0*19 

_ _ 

99*34. 

76*46 

8*83 

14*20 

0*14 

— 

99*63. 

76*88 

7*80 

7*71  7*17 

0*07 

0*41 

100*04. 

Keweenawite,  a  new  mineral. — This  occurs  with  domeykite  and 
mohawkite  in  a  vein  in  amygdaloidal  rock  in  the  Mohawk  mine, 
Keweenaw  Co.,  Michigan.  It  is  massive,  very  finely  granular,  and 
of  a  pale  pinkish-brown  colour  with  metallic  lustre ;  on  exposure,  it 
tarnishes  to  brownish-red ;  sp.  gr.  7*681.  The  three  following 
analyses  agree  approximately  with  the  formula  (Cu,Ni,Co)2As  : 


As. 

Cu. 

Ni. 

Co. 

Fe. 

Quartz. 

Total. 

(Cu,Ni,Co) 

:  As. 

36*96 

39*12 

17*96 

0*94 

trace 

4*98 

99*96 

1*915: 

1 

34*18 

53*96 

9*74 

0*94 

— 

0*78 

99*60 

2*276: 

1 

[38*42] 

40*72 

19*42 

0*82 

trace 

0*60 

100*00 

1*926  : 

1 

Mohawkite,  domeykite,  &c.  (Compare  Abstr,,  1901,  ii,  108, 
515). — Analyses  are  given  of  several  other  samples  of  copper  arsenide 
from  the  Mohawk  mine ;  these  vary  considerably  in  appearance  and 
composition  (the  ratio  of  Cu  :  As  reaching  as  high  as  30  : 1),  even  in 
the  same  specimen,  and  they  are  rather  of  the  nature  of  alloys  than 
definite  mineral  species.  L.  J.  S. 

Borates  from  Argentina.  H.  Buttgenbach  {Ze.it.  Kryst.  Min., 
1902,  37,  175;  from  Ann.  Soc.  geol.  Belg.,  1901,  28,  Mem.  99—116). 
— A  description  is  given  of  several  mineral  borates  from  the  “  Salinas 
grandes”  on  the  Argentine  border  of  Bolivia  and  Chile.  Analyses  of 
very  impure  ulexite  agree  approximately,  after  deducting  impurities, 
with  the  usual  formula.  Pandermite,  when  examined  in  thin  sections 
under  the  microscope,  was  found  to  have  optical  characters  identical 
with  those  of  colemanite.  The  following  analyses  of  pandermite  from 
Sultan  Tchair,  Asia  Minor,  also  point  to  the  identity  of  this  mineral 
with  colemanite  : 

B203.  CaO.  H20.  Total. 

50*12  29*94  19*94  100*00 

50*26  31*42  18*32  100  00 

L.  J.  S. 

Two  Rare  Minerals  found  on  the  Caucasus  in  the  Batoum 
Province.  G.  P.  Tschernik  {J.  Buss.  Phys.  Chem.  Soc.,  1902,  34, 
684 — 695). — The  two  minerals  were  found  in  granite  masses  in 
Batoum, 
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The  first,  a  variety  of  samarskite,  is  velvety,  black  and  crystalline, 
having  a  conchoidal  fracture  and  giving  a  reddish-brown  streak  ;  sp. 
gr.  5 '485,  hardness  5  5.  Analysis  gave: 


Ta205.  Nb203. 

y2o3. 

Er203. 

Ce203. 

ha203. 

Di20; 

Th02. 

26-88  33-80 

6-65 

2-72 

3-82 

1-07 

0-74  4-23 

Zr02.  U203. 

FeO. 

MnO. 

CaO. 

Ti02. 

W03. 

Sn02. 

2-17  4-35 

7-36 

traces 

0-94 

0-60 

1-90 

traces 

MgO.  K20  and  Na20. 

ai2o3. 

G10. 

h2o. 

Total. 

traces 

0-48 

0-80 

0-25 

0-22 

99-03 

Thefollowing  formula  is  assigned  to  it:  2[(Ce203,La203,Di203)(Ta205)3], 
5[(Y203,Er003)(Nb205)3],U203,2Zr02,Th02)mFe0,nCa0,[Ti02,W03,G10, 
Al203,(K20,Na20),H20]. 

The  second,  a  specimen  of  columbite  (niobite),  has  an  iron-black 
colour  and  metallic  lustre  and  exhibits  irregular  fracture  and  a  dark 
brown  streak  ;  hardness  6,  sp.  gr.  5-396.  Analysis  gave : 


Nb205. 

Ta205. 

FeO. 

MnO. 

wo3. 

Sn02. 

62-80 

19-72 

11-16 

2-85 

0-14 

0-60 

Zr02. 

Si02. 

A1203. 

Total. 

0-54 

traces 

traces 

99-01 

which  leads  to  the  formula :  m(Fe0,Nb205),m  (Fe0,Ta206),m"Mn0, 
Sn02,Zr02,W03.  T.  H.  P. 


Composition  of  Dumortierite.  W.  E.  Ford  (Amer.  J.  Sci., 
1902,  [iv],  14,  426 — 430). — Previous  analyses  of  dumortierite  show 
considerable  variations,  and  the  following  were  undertaken  with  a 
view  of  establishing  a  formula  for  the  mineral.  Analysis  I  is  of 
material  from  Clip,  Arizona  ;  II,  of  lavender-coloured  material  from 
San  Diego  Co.,  California  ;  III,  from  Harlem,  New  York  : 


Si02. 

A1203. 

Fe203. 

B203. 

h2o. 

Total. 

Sp.  gr. 

I. 

29-86 

63-56 

0-23 

5-26 

1-41 

100-32 

3-319 

II. 

30-58 

61-83 

0-36 

5-93 

2-14 

100-84 

3-226—3-43 

III. 

31-24 

61-26 

o-io 

6-14 

2-09 

100-83 

3-211—3-302 

Regarding  the  alumina,  boron  trioxide  and  water  as  bases,  there 
may  be  deduced  from  these  analyses  the  acid  H60Si7O44 ;  if  the  hydro¬ 
gen  of  this  acid  be  wholly  replaced  by  aluminium,  the  formula  becomes 
Al20Si7O44,  or,  as  a  basic  orbhosilicate,  (Al0)16Al4(Si04)7.  In  analysis 
I,  in  which  the  ratio  of  B203  :  Si02  =  1:7,  the  formula  approximates 
very  closely  to  [A10]16Al2B2(Si04)7. 

Dumortierite,  as  small  spherules  of  a  beautiful  blue  colour  and  with 
radially  fibrous  structure,  occurs  embedded  in  a  light  coloured,  siliceous 
gangue  on  the  North  Fork,  Skamania  Co.,  Washington.  L.  J.  S. 


PHYSIOLOGICAL  CHEMISTBY. 


159 


Trachyte  from  Monte  Amiata  in  Tuscany  and  the  Supposed 
Element  X  contained  therein.  G.  Sturli  ( Gazzetta ,  1902,  32, 
ii,  208 — 210). — Trachyte  from  Monte  Amiata,  sp.  gr.  2-357,  gave  on 
analysis  : 


Si03. 

AI2O3. 

Fea03. 

FeO. 

TiO,. 

CaO. 

MgO. 

MnO, 

61-04 

18-84 

3-43 

1-42 

traces 

3-32 

0-94 

— 

lv20. 

Na20. 

Li20. 

H0SO4. 

Cl. 

PA. 

h20. 

Total. 

5*91 

2*73 

0-03 

0-13 

0-01 

— 

1-92 

99-72 

Of  the  two  unknown  substances  found  by  Williams  (N’eues  Jahrb. 
Min.,  5,  381)  in  such  trachyte,  the  first,  precipitated  by  the  action  of 
hydrogen  sulphide,  is  shown  by  the  author  to  be  a  basic  chloride  of 
iron,  whilst  the  second,  obtained  in  heavy,  white  flocks  when  the  pre¬ 
cipitated  iron  and  aluminium  hydroxides  and  silica  are  fused  with 
potassium  hydrogen  sulphate  and  the  mass  extracted  with  water, 
consists  of  calcium  sulphate  together  with  traces  of  calcium  phosphate 
and  silicate.  T.  H.  P. 

The  Salt  and  Water  of  Kef-el-Melah  in  the  Djebel  Amour, 

Octave  Le  Comte  ( J .  Pharm.  Chirn .,  1902,  [vi],  16,  475 — 478). — • 
Analyses  of  the  salt  deposits  and  saline  water  of  this  district. 

G.  D.  b 
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Physiological  Chemistry. 


Digestion  and  Absorption  in  the  Stomach  and  Small 
Intestine.  E.  Zunz  ( Beitr .  chem.  Physiol.  Path.,  1902,  3,  339 — 364. 
Compare  Abstr.,  1902,  ii,  672). — In  dogs,  after  the  ingestion  of  known 
amounts  of  proteid  food,  the  contents  of  the  stomach  and  first  part  of 
the  small  intestine  were  examined,  and  the  products  separated  as 
in  previous  work. 

Attention  is  drawn  to  the  comparatively  small  amount  of  absorption 
in  the  stomach,  the  relatively  small  amount  of  peptone  found,  the 
existence  of  a  new  group  of  substances  termed  “  peptoids,”  which 
give  the  biuret  reaction  and  appear  to  be  intermediate  between  the 
peptones  and  their  simple  decomposition  products,  which  are  also  found. 

W.  D.  H. 

Influence  of  Oxygen  on  Proteolysis  in  Presence  of  Chloro¬ 
form.  G.  Malfitano  (Ann.  Inst.  Pasteur,  1902,  16,  853 — 856). — In 
certain  cases,  proteolysis  is  stopped  by  chloroform  in  absence  of  oxygen, 
although  in  the  presence  of  oxygen  the  chloroform  has  no  effect  or 
only  diminishes  the  action  slightly.  This  is  the  case  in  the  autopro¬ 
teolysis  of  anthrax  bacilli  and  of  fibrin  and  in  the  proteolytic  action 
of  3,  mixture  of  pancreatic  juice  and  intestinal  juice  on  white  of  egg. 
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The  action  of  pepsin  is  considerably  diminished  by  chloroform,  and 
the  presence  or  absence  of  oxygen  produces  no  further  modification  of 
the  action.  A.  H. 

Influence  of  Hydroxyl  Ions  on  Tryptic  Digestion.  Aristides 
Kanitz  [and  Albert  Dietze]  {Zeit.  physiol.  Chem.,  1902,  37,  75 — 80). — 
Dietze  ( Inaug .  Diss.  Leipzig,  1900)  has  investigated  the  digestion  of 
fibrin  by  pancreatin  in  the  presence  of  calcium,  strontium,  and  barium 
hydroxides,  and  found  that  all  three  hydroxides  behave  in  a  similar 
manner  and  exhibit  a  maximum  effect  when  present  as  A/140 — N/300 
solutions. 

It  would  follow,  therefore,  that  the  accelerating  influence  is 
greatest  with  solution  of  hydroxyl  ions  with  a  concentration  of 
A/70— A/150. 

When  potassium  carbonate  solutions  are  employed,  the  maximum 
effect  is  produced  with  concentrations  of  A/13'8 — A/20.  Using 
Shields’s  data  for  the  hydrolysis  of  aqueous  solutions  of  alkali  carbonates 
(Abstr.,  1893,  ii,  449),  these  would  indicate  a  concentration  of  A/200 
with  regard  to  hydroxyl  ions.  J.  J.  S. 

The  Glycogen-splitting  Ferment  of  the  Liver.  Friedel 
Pick  {Beitr.  chem.  Physiol.  Path.,  1902,  3,  163 — 183). — The  transform¬ 
ation  ot  glycogen  into  sugar  has  been  attributed  by  some  to  a  specific 
ferment,  by  others  to  the  “  vital  ”  activity  of  the  liver  cells.  This 
difference  of  opinion  is  now  rather  a  matter  of  words  only,  seeing 
that  the  existence  of  intracellular  enzymes  performing  portions  of  the 
metabolic  work  of  cell  protoplasm  is  admitted.  The  extracts  were  in 
the  present  experiments  made  with  a  2  per  cent,  solution  of  sodium 
fluoride  dissolved  in  physiological  saline  solution.  These  extracts  con¬ 
tain  the  ferment  which  converts  glycogen  into  sugar.  This  power  is 
destroyed  by  heat.  The  activity  of  the  ferment  was  measured  by 
precipitating  the  unchanged  glycogen  by  means  of  alcohol  and 
weighing  this.  The  activity  of  the  liver  ferment  is  greater  than  that 
of  the  blood  and  lymph,  but  less  than  that  of  the  kidney.  The  fer¬ 
ment  is  therefore  believed  to  exist  in  the  liver  cells,  and  as  they  die 
can  be  more  readily  extracted  from  them.  Its  action  is  lessened  by 
quinine,  and  slightly  by  methyl-violet.  The  end  product  is  mainly 
dextrose.  W.  D.  H. 

Utilisation  of  Glycerol  in  the  Organism  and  its  Estimation 
in  the  Urine.  H.  Leo  ( PJliiger’s  Archiv,  1902,  93,  269 — 276). — The 
method  adopted  for  estimating  the  glycerol  consists  briefly  in  extract¬ 
ing  the  dried  urine  with  alcohol  and  ether,  getting  rid  of  nitrogenous 
substances  by  silver  nitrate,  and  distilling  off  the  glycerol.  If  small 
quantities  of  fat  are  given  to  human  beings,  the  urine  contains  no 
glycerol  ]  if  the  dose  is  increased  to  20  grams,  traces  are  found. 
After  a  dose  of  26  grams,  from  0’5  to  1  gram  of  glycerol  is  found  in  the 
urine  ;  the  excretion  is  completed  within  six  hours.  This  shows  that 
the  greater  part  of  the  glycerol  of  the  fat  in  the  food  is  burnt  in  the 
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organism,  and  that  in  the  metabolism  of  adipose  tissue  there  is  prob¬ 
ably  no  greater  liberation  of  glycerol  than  can  be  burnt  off. 

W.  D.  H. 

Inorganic  Metabolism  in  Horses.  Ferencz  Tangl  ( Landw . 
Versuchs-Stat.,  1902,  57,  367 — 404). — Experiments  are  described  in 
which  two  horses  were  fed  with  8  kilos,  of  hay,  and  two  with  5  kilos, 
of  hay  and  4  kilos,  of  oats.  The  total  nitrogen,  calcium,  magnesium, 
and  phosphorus  were  determined  in  the  food,  urine,  and  faeces.  The 
hay  contained  very  little  calcium,  a  normal  amount  of  magnesium, 
and  a  very  large  amount  of  phosphorus.  In  the  first  experiment, 
(hay  alone)  the  amount  of  food  was  insufficient,  and  resulted  in  a 
loss  of  weight.  In  experiment  (2),  there  was  an  increase  in  weight. 

In  experiment  (1),  the  loss  of  phosphorus  in  the  fseces  equalled  the 
amount  supplied  in  food  ;  in  experiment  (2),  it  was  somewhat  less  ;  but 
the  urine  contained  much  more  than  in  experiment  (1). 

The  results  relating  to  nitrogen  show  a  loss  when  the  horses  received 
hay  alone,  and  a  gain  with  hay  and  oats.  There  was,  however, 
a  slight  gain  of  calcium  even  when  the  horses  received  hay  alone  ; 
there  was  also  a  gain  of  magnesium  in  both  experiments. 

The  results  show  that  with  ordinary  feeding  with  hay  and  oats  far 
less  calcium  is  necessary  to  maintain  equilibrium  than  is  indicated  by 
Wolff's  results.  N.  H.  J.  M. 

Physiological  Experiments  during  Two  Balloon  Journeys. 
Hermann  von  Schroetter  and  Nathan  Zuntz  ( Pfliiger's  Archiv,  1902, 
92,  479—520). — Ten  hours  in  a  balloon  at  the  height  of  5000  metres 
produced  no  morphological  changes  in  the  blood.  Pulse  and  blood- 
pressure  were  also  apparently  unaffected.  The  reduction  power  of  the 
tissues,  tested  by  Ilenocque’s  method,  showed  no  change.  Pulmonary 
ventilation  was  increased ;  this,  however,  was  not  the  result  of 
lessened  barometric  pressure,  but  of  other  meteorological  factors.  The 
respiratory  quotient  increases  when  a  height  of  over  4000  metres  is 
reached,  but  the  height  at  which  this  begins  varies  with  the  individual. 
Subjective  sensations,  due  to  diminution  of  oxygen,  do  not  run  parallel 
with  the  objective  expression  of  these  in  the  change  of  the  respiratory 
quotient.  The  small  increase  of  oxygen  absorbed  noted  in  some 
experiments  is  explained  by  the  increased  rate  of  breathing  and  the 
action  of  other  muscles,  for  example,  shivering,  fidgetting  about,  <fcc. 

W.  D.  H. 

The  Blood  in  High  Altitudes.  Emil  Abderhalden  ( Pfliiger's 
Archiv,  1902,  92,  615 — 622.  Compare  Abstr.,  1902,  ii,  619 — 672). — 
Explanatory  of  former  work,  and  polemical  against  van  Yoornveld 
(PJluger's  Archiv,  1902,  92,  1).  W.  D.  H. 

Modifications  in  the  Blood-gases  under  the  Influence  of 
Ethyl  Chloride,  Croton-chloral,  and  Chloralose.  Ch.  Livon 
(Compt.  rend.  Soc.  Biol.,  1902,  54,  1319 — 1320). — With  chloroform, 
ether,  and  chloral,  the  proportion  of  carbon  dioxide  in  the  blood  falls, 
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and  the  oxygen  increases,  as  several  other  observers  have  found. 
Ethyl  chloride  produces  the  same  effect.  With  croton-chloral,  the  same 
occurs  if  anaesthesia  is  not  complete,  but  when  anaesthesia  is  complete, 
and  the  same  is  true  for  chloralose,  the  opposite  condition  is  produced. 

W.  D.  H. 

Carbon  Monoxide  in  the  Blood  of  Isolated  Animals  and  of 
Fishes.  Maurice  Nicloux  ( Compt .  rend.  Soc.  Biol.,  1902,  54, 
1167 — 1169.  Compare  Abstr.,  1901,  ii,  518), — Dogs  in  the  country 
have  less  carbon  monoxide  in  their  blood  than  those  kept  in  Paris.  This 
seemed  to  show  that  atmospheric  conditions  influence  the  amount  of 
gas.  In  the  present  experiments,  the  animals  were  kept  on  rocky  islets 
in  the  sea  in  as  pure  an  atmosphere  as  possible.  Their  blood  yielded 
nearly  as  much  of  the  gas  as  those  living  in  Paris.  This  can  hardly 
be  accounted  for  by  the  small  amount  of  carbon  monoxide  in  the  air,  and 
the  hypothesis  that  this  gas  is  a  metabolic  product  is  supported  by  the 
fact  that  fishes’  blood  yields  it  also.  W.  D.  H. 

Albumoses  in  the  Blood.  Leo  Langstein  ( Beitr .  chem.  Physiol. 
Path.,  1902,  3,  373 — 377). — In  view  of  the  importance  of  the  question 
raised  by  Embden  and  Knoop  as  to  whether  albumoses  are  found  in  the 
blood  (this  vol.,  ii,  86),  it  is  necessary  to  study  their  origin  :  whether 
they  are  present  in  normal  blood,  whether  absorbed  from  the  alimentary 
canal,  or  formed  by  ferment  action  in  the  blood  itself.  Zanetti  has 
drawn  attention  to  the  presence  of  a  mucoid  in  ox-blood  (Ann.  Ghim. 
Farm.,  26,  12).  The  present  research  on  horse  serum  shows  the 
presence  of  one  or  more  proteids  which  are  not  coagulable  by  heat, 
which  give  albumose  reactions,  and  one  of  which  is  allied  to  the 
mucoid  just  mentioned.  W.  D.  H. 

Blood  Coagulation  in  Invertebrates.  Virgilio  Ducceschi 
(Beitr.  chem.  Physiol.  Path.,  1902,  3,  378 — 384). — The  blood  of  the 
Echinoderm,  Strongylocentrotus,  of  the  worms  Sipunculus  and  Phy- 
mosoma,  and  of  the  common  crustaceans  was  examined.  Large 
amounts  of  neutral  salts  hinder  coagulation.  Soluble  oxalates  do  not 
prevent  the  formation  of  the  plasmodium  of  cells,  which  is  regarded  as 
the  basis  of  the  clot,  unless  added  to  saturation.  The  formation  of  the 
gelatinous  substance,  which  in  Crustacea  takes  place  in  addition  to 
the  fibrin-like  substance  formed  by  the  processes  of  the  cells,  is, 
however,  prevented  by  small  amounts  of  oxalate.  Drugs  like  cocaine 
(added  to  the  blood,  or  injected  previously  into  the  animal)  or  chloroform, 
if  allowed  to  act  long  enough,  which  render  the  corpuscles  immobile 
(especially  those  termed  explosive  cells  by  Hardy),  prevent  coagulation. 

W.  D.  H. 

Carbon  Dioxide  as  an  Agent  in  Producing  Artificial 
Parthenogenesis  in  Star-fish.  Yves  Delage  (Compt.  rend.,  1902, 
135,  570 — 573,605 — 608.  Compare  Abstr.,  1901,  ii,  611). — Previous 
experiments  on  artificial  parthenogenesis  have  led  to  inconclusive  results; 
some  eggs  undergo  no  change.  But  if  the  sea-water  is  saturated  with 
carbon  dioxide,  division  always  occurs  ;  indeed,  this  reagent  is  stated  to 


PHYSIOLOGICAL  CHEMISTRY. 


163 


be  more  efficacious  than  spermatozoa.  Its  action  is  not  to  influence 
the  osmotic  relationships,  and  the  terms  specific  stimulant  and  catalytic 
action  are  dismissed  as  meaningless.  The  action  is  attributed  to  the 
poisonous  action  of  the  gas,  and  to  the  fact  that  it  is  readily  got 
rid  of.  W.  D.  H. 

Permeability  of  Leucocytes  and  Lymph  Cells  by  Anions  of 
Sodium  Salts.  Hartog  J.  Hamburger  and  H.  J.  van  der  Schroeff 
( Chern .  Centr.,  1902,  ii,  1057 — 1058  ;  from  Arch.  Anat.  Physiol ;  physiol. 
Abth.,  1902,  119 — 165.  Compare  Hamburger  and  v.  Lier,  this  vol., 
ii,  87). — The  same  methods  were  employed  as  in  previous  work  on  red 
corpuscles,  and  corresponding  results  were  obtained.  This  is  regarded 
as  important  from  the  pharmacological  standpoint,  as  it  shows  that 
the  cells  of  lymph  glands  and  leucocytes  are  affected  by  the  sodium 
salts  used  as  drugs ;  anti-bacterial  action  is  also  to  be  explained  on 
the  permeability  of  the  cells,  W.  D.  H. 

Demarcation  Currents  Produced  by  Chemical  Reagents. 
Martin  Henze  (PJluger’s  Archiv,  1902,  92,  451 — 472). — The 

poisonous  action  of  various  substances  on  frog’s  muscle  was  detected 
by  the  demarcation  current  set  up.  In  each  case,  the  strength  of  the 
solution  and  the  magnitude  of  the  electrical  disturbance  are  given 
and  plotted  out  in  curves.  The  substances  found  to  act  positively 
were  caffeine,  muscarine,  choline,  veratrine  (this  alkaloid  has  other 
actions  also  due  to  stimulation  of  sarcoplasm),  protoveratrine,  nicotine, 
quinine,  ammonium  chloride,  potassium  chloride,  potassium  cyanide, 
sodium  cyanide  (this  is  due  to  the  cyanogen  ion).  The  substances 
which  gave  a  negative  result  are  strychnine,  morphine,  cocaine, 
atropine,  antiarine,  strophantine,  helleboreine,  pelletierine,  physo- 
stigmine,  and  urethane.  W.  D.  H. 

Influence  of  Calcium  and  Potassium  Salts  on  the  Tone  of 
Plain  Muscle.  Percy  G.  Stiles  (Amer.  J.  Physiol.,  1903,  8, 
269 — 272). — Calcium  salts  used  in  minimal  amount  increase  the  tone 
of  muscle,  and  this  action  is  antagonised  by  potassium  salts.  This  is 
now  a  matter  of  common  knowledge.  It  is,  however,  unsafe  to  infer 
that  the  influence  of  a  salt  is  always  the  same  without  considering  the 
concentrations;  for  instance,  when  0  2  per  cent,  or  more  of  potassium 
chloride  is  present,  the  action  is  the  exact  contrary  to  that  which  is 
usually  taught.  W.  D.  H. 

Autolysis  in  Fish-flesh.  Sigval  Schmidt-Nielsen  ( Beitr .  chem. 
Physiol.  Path.,  1902,  3,  266 — 276). — The  flesh  of  fish,  like  mammalian 
flesh,  undergoes  a  process  of  auto-digestion  under  conditions  in  which 
micro-organisms  are  excluded.  A  remarkable  point  about  this  is  that 
the  ferments  to  which  this  is  due  can  act  in  the  presence  of  brine,  and 
it  is  this  process  which  causes  the  ripening  of  pickled  herrings  and 
the  like.  The  subject  is  therefore  one  of  commercial  importance. 
The  fat  fish  ripen  most  readily.  Hydroxy-acids  are  formed  from 
unsaturated  fatty  acids.  Xanthine  bases  are  also  formed  in 
abundance.  W.  D.  H. 
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The  Ash  of  New-born  Children  and  of  Human  Milk. 

Friedrich  Soldner  and  William  Camerer  (Zeit.  Biol.,  1902,  44, 
61 — 77.  Compare  Abstr.,  1902,  ii,  413). — Farther  analyses  on  this 
subject  are  given,  which  are  stated  not  to  support  Bunge’s  views  on 
the  question.  W.  D.  H. 

Iodine  in  Bony  Tumours  with  Thyroid-like  Structure. 

Edgar  Gierke  ( Beitr .  chem.  Physiol.  Path.,  1902,  3,  286 — 287). — The 
tumours  occurring  in  bone,  which  have  a  structure  recalling  that  of 
the  thyroid  are  regarded  as  metastases,  which  have  their  origin  as  a 
primary  and  malignant  new  growth  in  the  thyroid  itself.  This  form 
of  adeno-carcinoma  may,  however,  be  latent  in  the  thyroid.  Ewald 
found  iodine  in  similar  metastases  in  lungs  and  lymphatic  glands. 
Colloid  material  and,  in  some  cases,  iodine  in  relatively  large  amount 
were  also  obtained  in  the  present  research  on  bony  tumours. 

W.  D.  H. 

Phosphorus  in  Animal  Tissues.  A.  L.  Percival  ( Compt .  rend., 
1902,  135,  1005 — 1007). — The  phosphorus  in  tissues  is  divided  into 
(1)  inorganic,  (2)  conjugated  [as  in  lecithin,  nuclein,  &c.  (sic)],  and  (3) 
organic.  The  third  term  is  not  fully  defined.  Under  these  three 
heads,  the  amount  is  tabulated  for  most  of  the  organs  and  tissues  of 
the  body.  General  conclusions  are  hardly  attempted,  and  the  original 
tables  must  therefore  be  consulted.  W.  D.  H. 

Distribution  of  Calcium  in  Animal  Organisms.  M.  Toyonaga 
{Bull.  Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  143 — 154). — Calcium 
and  magnesium  were  determined  in  the  separated  grey  and  white 
substances  of  the  brain  of  a  horse  and  a  calf.  It  was  found  that  the 
grey  substance  contained  less  ash,  but  much  more  calcium  and  magne¬ 
sium,  than  the  white  substance ;  the  former  contains  more  calcium 
than  magnesium,  the  latter  more  magnesium  than  calcium. 

N.  H.  J.  M. 

The  Formation  of  Glycine  from  Leucine  in  the  Body. 
Rudolf  Kohn  {Chem.  Centr.,  1902,  ii,  1063 — 1064  ;  from  Arch.  exp. 
Path.  Pharm.,  48,  177 — 183). —  In  opposition  to  Wiener  {Arch.  exp. 
Path.  Pharm.,  40,  313)  it  is  found  that  benzoic  acid  is  toxic  in  spite 
of  the  simultaneous  administration  of  leucine.  Leucine-hippuric  acid 
was  not  found  in  the  urine,  nor  does  glycine  originate  directly  from 
the  leucine.  W.  D.  H. 

Influence  of  Catalytic  Agents  on  the  Functions  of  the 
Organism.  Spermin,  Cerebrin,  and  Adrenal  Hydrochloride. 
Alexandre  de  Poehl  {Compt.  rend.,  1902,  135,  1141 — 1143). — Sper¬ 
min,  C5HuN2,  one  of  the  oxydases,  acts  as  a  positive  catalyser  in 
the  oxidation  processes  which  take  place  in  the  body  ;  it  therefore 
neutralises  the  effect  of  plasmatic  poisons,  which  diminish  the  energy  of 
oxidation.  Cerebrin,  a  ferment  present  in  the  leucomains  of  the 
nervous  tissue,  acts  similarly. 

Chloradrenal  {adrenal  hydrochloride),  C10HlsO4N,HCl,  exercises  a 
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catalytic  influence  on  reduction  processes,  and  its  effects  can  be 
destroyed  by  spermin. 

The  action  of  the  spermin  is  connected  with  the  alkalinity  of  the 
blood.  In  all  states  of  fatigue,  there  is  an  accumulation  of  organic 
acids  which  diminishes  the  alkalinity  and  the  catalytic  oxidation  of 
spermin.  On  the  other  hand,  the  alkalinity  cannot  rise  beyond  a 
certain  limit  on  account  of  the  production  of  carbon  dioxide,  and  the 
oxidation  process  is,  at  any  rate  partially,  regulated  by  this  mechanism. 

J.  McC. 

Animal  Tyrosinase.  C.  Gessard  ( Compt .  rend.  Soc.  Biol.,  1902, 
54,  1304 — 1306).  Animal  Antityrosinase.  C.  Gessard  (ibid., 
1398 — 1399  ;  Compare  Abstr.,  1902,  i,  196). — The  statements  of  von 
Fiirth,  Schneider,  Przibram,  &c.,  are  confirmed  that  the  enzyme  called 
tyrosinase  plays  an  important  part  in  the  production  of  melanins ;  the 
present  experiments  relate  to  the  ink  of  the  sepia.  Serum  prepared 
with  vegetable  tyrosinase,  and  which  inhibits  its  action,  has  no  such 
action  on  animal  tyrosinase.  Serum  prepared  with  animal  tyrosinase 
has  no  action  on  vegetable  tyrosinase,  but  it  has  a  slight  anti-action  on 
animal  tyrosinase.  Two  rabbits  were  used  in  these  experiments, 
and  in  only  one  did  the  serum  contain  this  feebler  antityrosinase. 

W.  D.  H. 

The  Wine-red  Bodies  in  Holothurians.  Carl  Th.  Morner 
(Beit,  physiol.  Chem.,  1902,  37,  89 — 93). — The  so-called  wine-red 
bodies  in  holothurians  are  in  the  main  the  same  as  the  uncoloured 
“chalky  bodies,”  which  consist  chiefly  of  calcium  carbonate.  They, 
however,  contain  iron  and  phosphorus.  Their  reddish-brown  colour 
is  due,  not  to  an  organic  pigment  but,  to  iron.  W.  D.  H. 

Ichthylepidin.  CarlTh.  Morner  (Zeit.  physiol.  Chem.,  1902,  37, 
88 — 89). — This  substance  is  found  in  the  scales  of  most  teleostean 
fishes.  Green  and  Tower  (Abstr.,  1902,  ii,  415)  have  pointed  out  that 
to  this  rule  Mola  mola  is  an  exception.  Another  exception  is  Tinea 
vulgaris,  where  the  substance  is  present  in  so  small  a  quantity  that 
its  detection  is  difficult.  W.  D.  H. 

The  Electrical  Conductivity  of  Urine  in  Relation  to  its 
Chemical  Composition.  John  H.  Long  (J.  Amer.  Chem.  Soc.,  1902, 
24,  996 — 1004). — The  conductivity  and  sp.  gr.  of  urine  were  deter¬ 
mined,  as  well  as  the  urea,  and  the  chlorine  present  as  sodium  chloride. 
The  conductivity  varies  with  the  amount  of  inorganic  salts  present, 
but  as  the  quantity  of  sodium  chloride  is  large  no  importance  attaches 
to  the  conductivity  itself.  After  deducting  the  fraction  of  the  con¬ 
ductivity  due  to  sodium  chloride,  the  remainder  is  of  importance  for 
indicating  the  extent  of  certain  metabolic  changes.  As  the  con¬ 
ductivity  is  easily  determined,  the  variations  in  the  value  of  the 
residual  conductivity  may  be  used  to  fix  the  lag  in  the  rate  of  in¬ 
organic  excretion.  J.  McC. 
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Physiological  Effect  of  Manganese  and  Experiments  on  the 
Influence  of  Manganese  and  Iron  on  Peptic  Digestion.  Gott- 

hilf  Cohn  ( Chern .  Centr.,  1902,  li,  1268 — 1269;  from  Inaug.-Diss., 
Berlin).- — The  original  paper  contains  a  resume  of  the  literature  con¬ 
cerned  with  the  toxicological  effect  of  manganese,  and  a  description  of 
experiments  which  show  that  the  presence  of  manganese  salts,  and 
more  particularly  of  iron  salts,  interferes  with  artificial  digestion  by 
means  of  pepsin.  E.  W.  W. 

Behaviour  of  Carvone  and  Santanol  in  the  Animal  Body. 
Hermann  Hildebrandt  (Zeit.  physiol.  Chem.,  1902,  36,  441 — 451. 
Compare  Abstr.,  1901,  ii,  180). — Since  Harries  (Abstr.,  1901,  i,  551) 
has  shown  that  carvone,  when  shaken  with  air,  takes  up  one  atom  of 
oxygen  and  is  converted  into  a  derivative  containing  a  hydroxyl 
group,  it  is  possible  that  this  substance  may  suffer  a  similar  oxidation 
in  the  animal  body  ;  the  derivative  would  then  be  able  to  form  a  “  con¬ 
jugated  ”  glycuronic  acid.  Although  carvone  has  a  distinctly  poisonous 
action  on  rabbits,  evidence  was  obtained  of  the  presence  of  a  con¬ 
jugated  glycuronic  acid  in  the  urine  after  feeding  with  carvone,  but 
no  definite  carvone  derivative  could  be  got  from  this  conjugated  acid 
by  decomposition  with  acid. 

Santanol,  which  can  easily  be  given  as  food,  appears  as  a  con¬ 
jugated  glycuronic  acid  which  can  be  isolated  as  a  lead  salt.  The 
potassium  salt,  C10H24O9K2  or  C16H22O0K2,  is  obtained  as  a  very 
hygroscopic  substance,  but  not  in  a  definitely  crystalline  state.  Treat¬ 
ment  of  the  salt  with  acids  leads  to  hydrolysis,  a  compound  C10H18O3 
being  formed  ;  the  latter  is  probably  derived  from  santanol  by  elimina¬ 
tion  of  the  isoprene  group,  C5H6,  and  simultaneous  oxidation  of  a 
methyl  group  to  carboxyl.  K.  J.  P.  O. 

Fate  of  some  Cyclic  Terpenes  and  Camphor  in  the  Animal 
Body.  Hermann  Hildebrandt  (Zeit.  physiol.  Chem.,  1902,  36, 
452 — 461). — Conjugated  glycuronic  acids  can  always  be  isolated  as 
basic  lead  salts  of  the  form  (R*C02)2Pb,2Pb0,3H20.  At  the  same  time, 
there  is  frequently  produced  a  dibasic  acid  which  yields  a  lead  salt, 
R(C02)2Pb,2Pb0.  The  latter  compound  is  obtained  from  the  ortho¬ 
class  of  terpenes,  thujone,  limonene,  &c.,  the  oxidation  not  only  lead¬ 
ing  to  the  formation  of  a  hydroxyl  group,  but  also  to  the  conversion 
of  a  methyl  group  into  carboxyl.  The  camphor  group  behaves  in  a 
similar  manner,  whereas  the  psewcfo-terpenes,  sabinene,  camphene, 
&c.,  give  only  hydroxyl  derivatives.  m-Methylisopropylbenzene 
appears  as  m-cymylglycuronic  acid,  and  in  this  respect  behaves 
differently  from  the  para-derivative,  which  is  oxidised  to  cuminic  acid. 

K.  J.  P.  O. 

Action  of  Fluorescent  Substances  [on  Infusoria].  Oskar 
Baab  (Zeit.  Biol.,  1902,  44,  16 — 27.  Compare  Abstr.,  1900,  i,  425). — 
Solutions  of  quinoline-red,  harmalin,  and  eosin  show  towards  Para- 
moecium  the  same  action  as  was  previously  found  with  other  fluor¬ 
escent  substances.  The  action  of  non-fluorescent  substances,  such  as 
magenta  and  crystal-violet,  is  not  influenced  by  light.  Other 
opinions  previously  expressed  on  this  subject  are  confirmed  by  further 
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experiments.  Sunlight  will  cause  local  necrosis  in  the  ears  of  mice  if 
eosm  has  been  injected  previously.  W.  D.  H. 

Physiological  Action  of  Pilocarpine.  Otto  Frank  and  Fritz 
Yoit  ( Zeit .  Biol.,  1902,  44,  111  — 120). — It  is  well  known  that  pilo¬ 
carpine  increases  the  activity  of  most  secreting  glands.  In  the 
present  research  on  dogs,  particular  attention  is  drawn  to  the  increase 
of  saliva  and  loss  of  water  by  the  skin.  This  is  accompanied  by  an 
elevation  of  body  temperature  and  an  increased  discharge  of  carbon 
dioxide.  Whether  the  latter  is  due  to  an  increased  formation  of  the 
gas  or  an  increase  in  the  secretory  activity  (Bohr)  of  the  pulmonary 
epithelium  cannot  be  decided  until  analyses  are  made  of  the  gases  of 
the  blood  in  these  circumstances.  W.  D.  H 

Poisonous  Action  of  Ions,  and  the  Part  Played  by  the 
Valency  of  Cathions  in  this  Relation.  Jacques  LoEBand  William 
J.  Gies  ( Pfliiger's  Archiv,  1902,  93,  246 — 268). — Further  experiments 
confirming  the  views  previously  expressed  by  Loeb  on  this  subject 
(Abstr.,  1900,  ii,  227,  491,  555).  Solutions  of  non-electrolytes  (urea, 
cane-sugar,  glycerol,  alcohol)  have  no  antitoxic  action  except  where 
the  non-electrolyte,  as  in  the  case  of  sugar,  decreases  the  concentration 
of  the  poisonous  ions  by  the  formation  of  compounds  which  are 
dissociable  with  difficulty.  The  influence  of  lecithin,  which  is  present 
in  all  protoplasm,  is  important  in  modifying  the  antagonistic  action  of 
ions,  for,  as  W.  Koch  has  shown,  this  substance  is  precipitated  by 
electrolytes  with  bivalent  cathions,  but  not  by  those  with  univalent 
cathions.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  the  Prolonged  Action  of  the  Temperature  of 
Liquid  Air  on  Micro-organisms,  and  the  Effect  of  Mechanical 
Trituration  at  the  Temperature  of  Liquid  Air  on  Photogenic 
Bacteria.  Allan  Macfadyen  (Proc.  Roy.  Roc.,  1902,  71,  76 — 77). — 
The  author’s  earlier  investigations  (Abstr.,  1900,  li,  610)  have  been 
supplemented  by  extending  the  time  for  which  certain  micro-organisms 
were  exposed  to  the  temperature  of  liquid  air.  The  following 
organisms  were  thus  exposed  for  six  months  :  Bacillus  typhosus,  B.  coli 
communis,  Staphylococcus  pyogenes  aureus,  and  a  Saccharomyces.  In 
no  case  could  any  impairment  of  the  vitality  of  the  organisms  be 
detected. 

When  photogenic  bacteria  are  subjected  to  mechanical  trituration 
at  the  temperature  of  liquid  air  (compare  loc.  cit.),  their  luminosity  is 
abolished,  J.  C.  P. 
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Intracellular  Toxin  of  the  Typhoid  Bacillus.  Allan 
Macfadyen  and  Sydney  Rowland  ( Proc .  Roy.  Soo.,  1902,  71,  77 — 78). 
— Disintegration  of  typhoid  bacilli  at  the  temperature  of  liquid  air  has 
shown  that  they  contain  an  intracellular  toxin.  J.  C.  P. 

Chemical  Products  of  Bacillus  coli  communis  and  Bacillus 
lactis  aerogenes.  Leo  F.  Rettger  ( Amer .  J.  Physiol.,  1903,  8, 
284 — 293). — Both  bacilli  fail  to  cause  much  decomposition  in  peptone 
bouillon,  but  they  rapidly  decompose  an  egg-meat  mixture.  Among 
the  products  of  the  colon  bacillus  are  indole,  scatole,  phenols, 
aromatic  hydroxy-acids,  scatolecarboxylic  acid,  hydrogen  sulphide, 
mercaptan,  tyrosine,  leucine,  and  tryptophan.  Proteoses  and 
peptone  are  present  in  only  small  amounts,  probably  being  broken 
up  rapidly  into  simpler  substances.  Diamines  are  absent.  This 
bacillus  is  much  more  rapid  in  its  action  than  the  other.  Finally, 
such  simple  substances  as  carbon  dioxide,  water,  and  methane  are 
formed.  This  takes  many  weeks  ;  it  is  at  present  doubtful  how  far 
such  results  may  be  applied  to  what  takes  place  in  the  alimentary  canal, 
where  the  time  at  the  disposal  of  the  bacteria  is  much  shorter.  The 
conditions  in  the  intestine  are,  however,  favourable  to  rapid  decom¬ 
position.  W.  D.  H. 

Nitrogen  Assimilation  and  Proteid  Formation  of  Moulds. 
Friedrich  Czapek  ( Beitr .  chem.  Physiol.  Path.,  1902,  3,  47 — 66. 
Compare  this  vol.,  ii,  35). — The  present  paper  deals  with  the  utilisation 
of  nitrates,  organic  nitro-derivatives,  hydrazines,  oximes,  aromatic 
cyclic  compounds,  cyanides,  and  thiocyanates. 

Aspergillus  niger  assimilates  the  nitrogen  of  inorganic  nitrates, 
ammonium  nitrate  giving  better  results  than  the  potassium  salt. 
Nitromethane  was  utilised,  but  there  was  not  very  much  growth. 
Methylhydrazine  gave  good  results,  whilst  phenylhydrazine  is  useless. 
Acetaldoxime  and  acetoxime  were  not  utilised.  The  aminophenols 
and  2  : 4-diaminophenol  gave  good  results.  o-Aminobenzaldehyde 
gave  unsatisfactory  results,  whilst  with  o-aminoacetophenone  there  was 
no  growth  at  all.  m-Aminobenzoic  acid,  in  conjunction  with  sugar, 
was  found  to  be  suitable,  whilst  the  para-  and  especially  the  ortho¬ 
derivatives  were  much  less  so.  Sodium  thiocyanate  gave  moderately 
good  results ;  potassium  ferrocyanide  gave  no  growth  at  all,  and 
potassium  ferricyanide  and  sodium  nitroferricyanide  very  little. 

As  regards  sources  of  carbon,  the  hexoses  are  the  best,  but  even 
methylal  considerably  increased  the  growth  of  Aspergillus  when  given 
with  asparagine,  as  compared  with  asparagine  alone.  Ethylene  glycol 
is  very  unsuitable,  and  propylene  glycol  useless  ;  Z-xylose  is  equal  in 
value  to  dextrose.  Dulcitol  produced  very  little  growth  as  compared 
with  the  other  substances,  less  even  than  methylal.  N.  H.  J.  M. 

Occurrence  of  Glycogen  in  Distillery  Yeasts,  Press  Yeasts, 
and  Top  Brewery  Yeasts.  Wilhelm  HENNEBERG(C7tem.  Centr.,  1902, 
ii,  1515 — 1516  ;  from  Woch.  Brau.,  19,  651 — 652). — The  quantity 
of  glycogen  depends  on  the  character  of  the  culture  medium.  When 
cultivated  in  1  per  cent,  aqueous  solutions  cf  sugar,  the  cells  contain 
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only  a  small  quantity,  but  in  10 — 20  per  cent,  solutions  a  very  large 
quantity  of  glycogen  is  formed.  Maltose,  grape-sugar,  and  dextrose 
behave  similarly  in  this  respect,  but  solutions  of  starch  and  dextrin, 
even  with  addition  of  peptone  and  solutions  of  peptone  or  asparagine 
alone,  do  not  permit  of  the  formation  of  glycogen.  Glycogen  is 
formed  more  slowly  in  sugar  peptone  solutions  and  disappears  more 
quickly.  Potato  mash  never  contains  a  large  quantity,  but  corn-  or 
maize-mash,  molasses,  and  malt  seasonings  are  generally  rich  in  glycogen. 
Lactic  acid  mashes,  in  which  more  than  1  per  cent,  of  acid  is  present, 
contain  less  than  sweet  mashes. 

The  formation  of  glycogen  depends  also  on  the  kind  of  yeast  and 
its  sensitiveness  to  alcohol.  The  behaviour  of  glycogen  in  dead  cells 
was  also  investigated.  The  presence  of  glycogen  is  an  indication  of 
the  presence  of  considerable  quantities  of  sugar,  but  probably  confers 
no  special  advantage  ou  the  yeast  and  cannot,  therefore,  be  regarded  as 
a  “reserve  material.”  E.  W.  W. 

Decomposition  of  Proteids  by  means  of  Bacteria.  Alonzo 
Englebert  Taylor  ( Zeit .  physiol.  Ohem.,  1902,  36,  487 — 492). — In 
order  to  ascertain  whether  bacteria  decompose  proteids  into  the  same 
substances  as  do  acids  or  unorganised  ferments  (zymases),  a  large 
quantity  of  casein  was  submitted  to  the  action  of  pure  cultures  of 
Bacillus  coli  communis  and  Proteus  vulgaris  for  several  weeks.  The 
micro-organism  first  mentioned  gave  rise  only  to  albumoses  ;  the  latter 
produced  together  with  indole  and  scatole  small  quantities  of  diamino- 
acids,  probably  lysine  and  histidine.  K.  J.  P.  O. 

The  Influence  of  Bacteria  on  the  Decomposition  of  Bone. 
Julius  Stoklasa  [with  F.  DuchAcek  and  J.  Pitra]  ( Beitr .  chem. 
Physiol.  Path.,  1902,  3,  322 — 338). — Powdered  bone  suspended  in  a 
suitable  solution  was  subjected  in  flasks  to  the  action  of  thirteen 
kinds  of  bacteria  ;  these  are  divided  into  two  groups:  (1)  the  common 
bacteria  which  produce  putrefaction,  including  some  which  are 
pathogenic  j  (2)  denitrification  bacteria.  The  nitrogen  in  solution 
was  examined  by  Hausmann’s  method  ;  in  the  case  of  the  first  group,  it 
was  principally  in  the  form  of  amino-nitrogen  ;  in  the  second  group,  the 
diamino-nitrogen  was  most  abundant.  The  amount  of  phosphoric  acid 
which  goes  into  solution  as  the  result  of  the  action  of  the  denitrifica¬ 
tion  bacteria  is  smaller  than  is  the  case  when  members  of  the  first  group 
are  employed.  If  sugar  is  added  to  the  nutrient  solution,  among  other 
products  alcohol  is  found.  Some  of  the  bacteria  are  spoken  of  as 
ammonia-producing.  A  further  communication  on  the  proteolytic 
enzyme  of  the  bacteria  is  promised.  W.  D.  H. 

Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
III.  Organisms  producing  “  Ropiness  ”  and  Slime  in  Milk. 
Josef  Konig,  Alb.  Spieckermann,  and  J.  Tillmans  {Zeit.  Nahr. 
Genussm.,  1902,  5,  945 — 961.  Compare  Abstr.,  1901,  ii,  676,  and 
1902,  ii,  686 — 687). — The  bacteria  which  cause  “ropiness”  in  milk 
belong  to  various  species.  Some  apparently  are  of  the  type  Bacterium 
lactis  acidi  Leichmann,  others  convert  milk  sugar  into  volatile  and  non- 
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volatile  acids  as  well  as  into  gaseous  substances,  whilst  others,  again, 
have  no  acid-forming  action  on  milk  sugar.  Some,  as  Bacterium  lactis 
aerogenes,  decompose  butter  fat,  and  casein  is  destroyed  by  Bacterium  K. 
In  all  the  experiments  carried  out  by  the  authors,  a  loss  of  total  solids 
in  the  milk  was  noticed.  Acetic  acid  was  produced  by  all  the  bacteria 
as  a  decomposition  product,  and  formic  acid  was  detected  in  the  case 
of  Bacillus  Guillebeau  and  Bacterium  K.  With  regard  to  the  non¬ 
volatile  acids,  Bacterium  lactis  aerogenes  formed  succinic  acid, 
Bacterium  K.  and  Bacillus  bruxellensis  also  producing  this  acid  as  well 
as  traces  of  lactic  acid.  W,  P.  S. 

Physical  Conditions  of  Tuberisation.  Noel  Bernard  ( Compt . 
rend.,  1902,  135,  706 — 708). — The  results  of  experiments  with  potatoes 
in  solutions  of  dextrose  and  potassium  chloride  showed  that  the 
production  of  tubers  depends  on  the  degree  of  concentration  of  the 
solution.  The  degree  of  concentration  in  the  sap  suitable  for  the 
production  of  tubers  may,  under  normal  conditions,  be  attained  by  the 
intervention  of  parasites.  Other  conditions,  particularly  those  affecting 
transpiration,  also  perhaps  come  into  action.  N.  H.  J.  M. 

Variation  of  the  Carbohydrate  Reserves  in  the  Stems  and 
Roots  of  Woody  Plants.  Leclerc  du  Sablon  {Compt.  rend.,  1902, 
135,  866 — 868). — Experiments  with  different  trees  (chestnut,  quince, 
pear,  and  peach)  showed  that  the  sum  of  the  carbohydrates  convertible 
into  dextrose  is  lowest  in  May  and  highest  in  October  and  November. 
Both  the  stems  and  roots  act  as  organs  of  reserve.  Generally  the 
roots  contain  more  than  the  stems,  especially  in  autumn  and  winter ; 
the  roots  contain  more  sugar  than  the  stems  during  active  growth. 

N.  H.  J.  M. 

G-alactose,  a  Product  of  the  Action  of  Seminase  on  Vege¬ 
table  “Albumen.”  Henri  Herissey  {Compt.  rend.  Soc.  Biol.,  1902, 
54,  1174 — 1176). — Among  the  products  of  digestion  produced  by  the 
action  of  seminase  on  the  mannans  and  galactans  of  the  albuminous 
corms  of  leguminous  plants,  mannose  has  already  been  separated.  The 
present  paper  gives  an  account  of  experiments  which  resulted  in 
obtaining  galactose  also  in  a  crystalline  form.  W.  D.  H. 

Production  of  Alcohol  in  Pheenogams.  T.  Takahashi  {Bull. 
Coll.  Agric.  Tokyo  Imp.  XJniv.,  1902,  5,  243 — 246.  Compare  Godlewski 
and  Polzeniusz,  Abstr.,  1901,  ii,  618). — Sterilised  peas  (33’3795  grams) 
kept  in  water  for  38  days,  produced  much  carbon  dioxide  and  nearly  1 
gram  of  ethyl  alcohol.  A  number  of  the  peas  retained  their  germinat¬ 
ing  power.  The  water  in  which  the  peas  had  been  kept  was  found  to 
contain  4‘01  per  cent,  of  the  original  dry  matter. 

Experiments  in  which  separated  kernels  or  skins  of  peas  were 
kept  in  10  per  cent,  dextrose  showed  that  zymase  was  absent.  The 
production  of  alcohol  was  therefore  due  to  the  protoplasm  itself. 

N  H.  J.  M. 
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Formation  of  Chlorophyll  [in  Seedlings]  in  Rarefied  Air 
and  Rarefied  Oxygen.  Jean  Friedel  ( Compt .  rend.,  1902,  135, 
1063  — 1064). — Seedlings  germinated  in  the  dark  and  then  exposed 
to  light  in  air  at  about  one-fifth  the  normal  pressure,  remain  etiolated 
and  show  practically  no  formation  of  chlorophyll.  If,  however,  they 
are  placed  in  oxygen  at  the  same  pressure,  the  production  of  chloro¬ 
phyll  takes  place  with  practically  the  same  rapidity  as  under  normal 
conditions.  The  relative  pressure  of  the  oxygen  surrounding  the 
plants  has  great  influence  on  the  formation  of  chlorophyll,  but  the 
total  pressure  has  no  recognisable  effect.  Experiments  were  also 
made  with  seedlings  in  atmospheres  containing  at  least  the  normal 
amount  of  carbon  dioxide,  but  an  insufficient  quantity  of  oxygen ; 
in  these  conditions  very  little  chlorophyll  was  formed.  C.  H.  B. 

Acids  of  the  Fat  of  the  California  Bay  Tree.  John  M. 
Stillman  and  E.  C.  O’Neill  ( Amer .  Chem.  J.,  1902,  28,  327). — From 
the  seeds  of  the  Umbellularia  Calif ornica,  the  authors  had  previously 
obtained  a  substance  which  they  regarded  as  a  homogeneous  acid, 
ChH2202  (Abstr.,  1882,  1185);  this  has  now  been  found  to  be  a 
mixture  of  acids,  of  which  lauric  acid  is  one.  A.  McK. 

Oil  from  Water-Melon  Seeds.  Miss  S.  Woinarowskaja  and 
Miss  S.  Naumova  (/.  Russ.  Phys.  Chem.  Roc.,  1902,  34,  695 — 697). — 
On  extracting  water-melon  seeds  with  light  petroleum,  they  yield  21-4 
per  cent,  of  a  slow  drying  oil,  which  solidifies  at  -20°  and  has  the 
sp.  gr.  0-925  at  15°.  The  following  constants  have  been  determined  : 
Hehner  number,  96*1 ;  Kottstorfer  number,  198;  Reichert  number, 
0  4;  Hiibl  number,  111*5;  free  acid,  0'4;  acetyl  number,  4-7 ; 
Maumenb’s  test,  50-4°;  Livache’s  test,  2'7  per  cent.  The  constants 
for  similar  oils  are  given  for  comparison.  T.  H.  P. 

Active  Principle  contained  In  the  Seeds  of  Dregea  rubicunda. 
W.  Karsten  {Chem.  Centr.,  1902,  li,  1514;  from  Per.  Deutsch.  Pharrn, 
Ces.,  12,  245 — 250). — From  the  seeds  of  Dregea  rubicunda  collected 
by  Busse  in  Ugogo  about  2  5  per  cent,  of  a  glucoside  which  does  not 
appear  to  be  identical  with  strophanthin  has  been  isolated  by  Thoms’ 
method  (Abstr.,  1898,  i,  328).  The  glucoside,  which  probably  has  the 
composition  C19H30O10  or  C2aH38Oi2,  is  an  amorphous,  slightly  greenish- 
yellow  powder,  has  at  first  a  burning,  bitter  taste  which  soon  becomes 
nauseous,  is  hygroscopic  but  not  deliquescent,  and  on  exposure  to  air 
gradually  turns  lemon-yellow.  It  melts  at  85°,  or  after  dehydration 
over  sulphuric  acid  at  107°,  is  readily  soluble  in  water,  alcohol, 
benzene,  chloroform,  or  glacial  acetic  acid,  and  does  not  reduce  Fehling’s 
solution  even  on  warming.  The  glucoside  is  completely  decomposed 
by  a  2  per  cent,  solution  of  sulphuric  acid  at  60°,  and  has  a  physio¬ 
logical  action  similar  to  that  of  strophanthin ;  the  latter  is,  however, 
about  five  times  as  poisonous  as  the  former. 

The  seeds  do  not  contain  alkaloids  or  trigonelline.  A  small  quantity 
of  a  base  was  isolated  from  the  fruit  skins  but  no  glucoside  was 
detected.  E.  W.  W. 
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Occurrence  of  Strophanthin,  Choline,  and  Trigonelline  in 
Strophanthus  hispidus.  W.  Karsten  ( Chern .  Centr.,  1902,  ii, 
1514;  from  Ber.  Deutsch.  Pharm.  Ges.,  12,  241 — 245). — The  fresh 
roots  of  Strophanthus  hispidus  from  Togo  were  found  to  contain,  not 
only  0'6 — 0'7  per  cent,  of  strophanthin,  but  also  1  per  cent,  of 
trigonelline,  and  a  certain  amount  of  choline.  These  substances  were 
isolated  by  Thoms’  method  (Abstr.,  1898,  i,  328).  The  properties  of  the 
strophanthin  thus  obtained  and  of  the  strophanthidin  prepared  from  it 
were  identical  with  those  of  the  compounds  described  by  Thoms  ( loc .  cit.  ; 
compare  also  Feist,  Abstr.,  1898,  i,  329),  but  the  carbohydrate  obtained 
by  the  decomposition  of  strophanthin  by  dilute  hydrochloric  acid  is 
probably  rhamnose  ;  it  crystallises  in  plates  and  melts  at  106°. 

E.  W.  W. 

Vegetation  of  Odoriferous  Plants.  Eugene  Charabot  and 
Alexandre  Hebert  (Ann.  Agron.,  1902,  28,  595 — 616.  Compare 
Abstr.,  1901,  ii,  67 ;  1902,  ii,  99,  246,  and  523). — The  plant  selected 
for  investigation  was  Mentha  piperita.  The  composition  of  the  essence 
varies  according  to  conditions  of  climate,  cultivation,  <fcc.,  but  the 
following  substances  are  always  present :  ^-pinene,  cadinene,  eucalyptol 
and  menthol,  acetaldehyde  and  valeraldehyde,  menthone,  a  lactone 
C10Hlf!O2,  and  acetic  and  valeric  acids ;  menthyl  acetate  and  valerate 
are  also  present. 

Addition  of  sodium  chloride  and  nitrate  to  the  soil  increases  the 
percentage  amount  of  organic  matter  in  the  plant  and  is  also  favour¬ 
able  to  etherification.  Sodium  chloride  hinders  the  formation  of 
menthone,  whilst  sodium  nitrate  is  favourable  to  the  essence. 

N.  H.  J.  M. 

Chemical  Investigations  on  Cocoa-Nuts  and  Remarks  on 
the  Changes  during  Germination.  J.  E.  Kirkwood  and  William 
J.  Gies  ( Chem .  Centr.,  1902,  ii,  1365;  from  Bull.  Torrey  Bot.  Club, 
29,  321 — 352.  Compare  Abstr.,  1901,  ii,  267). — The  endosperm  of 
cocoa-nuts  contains:  oil,  37’29  ;  crude  fibre,  3*39  ;  and  nitrogen,  0'74 
per  cent.  The  proteids  of  the  endosperm  consist  almost  exclusively  of 
globulin  and  albumoses,  only  traces  of  albumin  and  nuclein  being 
present.  The  globulin,  as  separated,  always  contains  some  poly¬ 
saccharide,  which  has  to  be  removed  by  means  of  diastase.  The 
purified  substance  contains  18’2  per  cent,  of  nitrogen  and  has  the 
properties  of  edestin.  N.  H.  J.  M. 

Cocoa-Seed  Shells  (Preparation  of  Theobromine.  Xanthine 
Derivatives.  Method  of  Detection  of  the  Shells).  J.  Dekker 
(Chem.  Centr.,  1902,  ii,  1217 — 1218;  from  Schweiz.  Woch.  Pharm.,  40, 
436 — 439,  441 — 444,  451 — 454). — A  sample  of  commercial  cocoa-seed 
shells  was  found  to  contain  0‘9  per  cent,  of  cotyledon  residues.  The 
unroasted  shells  contained  3'6  per  cent,  of  fat,  5'7  ash,  2‘24  nitrogen, 
0-19  theobromine-nitrogen, 2’05  proteid-nitrogen  =  12'8  albumin,  whilst 
the  roasted  shells  contained  3‘8 — 4’0  fat,  7’8 — 81  ash,  1'82  nitrogen, 
1 ‘63  proteid-nitrogen  =  10’2  albumin.  Theobromine  dissolves  in  1800 
parts  of  water  at  15°,  in  3570  of  absolute  alcohol,  3845  of  chloroform, 
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25,000  of  ether,  3845  of  ethyl  acetate,  100,000  of  benzene,  1250  of 
amyl  alcohol,  50,000  of  a  10  per  cent,  solution  of  fat  in  light  petroleum, 
137  of  a  10  per  cent,  solution  of  ammonia,  and  in  132  of  an  18  per  cent, 
solution  of  ammonia.  It  is  insoluble  in  light  petroleum,  but  dissolves 
in  100  parts  of  boiling  chloroform,  and  is  decomposed  by  lime-water. 
0-58  per  cent,  of  theobromine  may  be  obtained  from  the  shells  by 
treating  with  magnesia,  boiling  with  water,  evaporating  the  filtrate, 
and  boiling  the  residue  with  chloroform.  A  small  quantity  of  caffeine 
is  also  present,  but  adenine  and  theophylline  could  not  be  detected. 

Adulteration  of  cocoa  powder  by  the  addition  of  seed  shells  may  be 
detected  by  estimating  the  percentage  of  pentosans;  cocoa  kernels 
contain  2' 17 — 2'41  per  cent.,  the  shells  818 — 9'63,  and  pure  Dutch 
cocoa  2'56.  The  pentosans  cannot  be  extracted  from  the  shells  by 
water.  Methylpentosan  was  found  in  the  shells  but  not  in  the 
kernels.  E.  W.  W. 

Composition  of  the  Skins  of  Olives  and  a  New  Compound 
contained  in  them.  Edoardo  Peano  ( Chem .  Centr.,  1902,  ii,  1365  ; 
from  Staz.  sperim.  agrar.  ital.,  35,  660 — 664). — In  the  original  paper, 
the  composition  of  olive-skins  is  given.  In  order  to  extract  the  fat, 
carbon  disulphide  is  used  and  not  ether,  as  the  latter  also  dissolves  a 
substance  contained  in  the  epicarp  of  the  fruit.  The  latter  compound 
may  be  isolated  by  extracting  the  fat  and  then  treating  with  methyl 
alcohol ;  it  forms  a  white  powder,  is  not  of  a  waxy  nature,  melts  at 
250°,  is  a  weak  acid,  and  is  soluble  in  alcohol,  ether,  or  acetone,  but 
insoluble  in  water,  light  petroleum,  chloroform,  or  carbon  disulphide. 

E.  W.  W. 

Action  of  Uranium  on  "Plants.  Oscar  Loew  (Bui,  Coll.  Agric. 
Tokyo  Imp.  Univ.,  1902,  5, 173 — 175). — Dilute  solutions  (0-01  percent.) 
of  uranium  nitrate  increased  the  yields  of  peas  and  oats,  stimulating 
the  production  both  of  straw  and  seed.  Solutions  containing  as  much 
as  02  per  cent,  of  the  salt  poisoned  young  pea  plants  in  three  days. 

N.  H.  J.  M. 

Action  of  Sodium  Fluoride  on  Plant  Life.  Keijiro  Aso  (Bui. 
Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  187 — 195). — Solutions  containing 
0*05  per  cent,  of  sodium  fluoride  were  found  to  have  a  more  or  less 
injurious  effect  on  the  germinating  power  of  seeds.  Further  experi¬ 
ments  with  shoots  of  barley,  wheat,  and  rice  showed  that,  in  the  case  of 
barley  and  rice,  growth  was  stimulated  by  solutions  containing  0-001 
per  cent,  of  sodium  fluoride ;  wheat  was  injured  by  solutions  of  this 
quantity  of  sodium  fluoride. 

Peas  grown  in  soil  (2 — 3  kilos.)  were  stimulated  by  small  amounts 
(O’OOl  gram)  of  sodium  fluoride.  N.  H.  J.  M. 

Action  of  Highly  Diluted  Potassium  Iodide  on  Plants. 

S.  Suzuki  (Bui.  Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  199 — 201. 
Compare  Dirks,  Jcchresb.  Agrik.-chem.,  1868,  289  ;  Bourcet,  Compt, 
rend.,  1899,  129;  and  Yoelcker,  Abstr.,  1901,  ii,  269). — Potassium 
iodide  (0’006  gram  in  2 — 3  kilos,  of  soil)  increased  the  growth  of 
peas  both  as  regards  straw  and  seed.  N.  H.  J.  M, 
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Poisonous  Action  of  Potassium  Ferrocyanide  on  Plants. 
S.  Suzuki  ( Bui .  Coll.  Agric.  Tokyo  Imp.  Univ.,  1902,  5,  203 — 205). 
— Potassium  ferrocyanide,  in  solutions  containing  as  little  as  0  001 
per  thousand,  gradually  destroyed  barley  plants.  N.  H.  J.  M. 


The  Amount  of  Hydrogen  Cyanide  in  Cigar  Smoke. 

Josef  Habermann  (Zeit.  physiol.  Chem.,  1902,  37,  1 — 17.  Compare 
Abstr.,  1901,  ii,  680). — The  smoke  obtained  when  different  sorts  of 
cigars  are  subjected  to  intermittent  burning  has  been  tested,  both 
qualitatively  and  quantitatively,  for  hydrogen  cyanide.  In  practically 
all  cases,  the  acid  was  present,  but  the  amounts  varied  considerably. 
In  each  experiment,  some  six  to  ten  cigars  were  burnt  and  the  products 
passed  through  four  absorption  vessels  containing  alcoholic  potash.  In 
the  quantitative  experiments,  this  solution  was  distilled  in  steam,  when 
all  the  hydrogen  cyanide  was  found  in  the  distillate ;  the  acid  was 
removed  from  the  distillate  by  five  or  six  extractions  with  ether,  and 
finally  absorbed  in  a  5  per  cent,  aqueous  potash  solution  by  shaking 
the  ethereal  solution  three  to  four  times  with  10 — 20  c.c.  of  the  alkali. 
The  cyanide  was  ultimately  converted  into  Prussian  blue  and  weighed 
as  such,  special  precautions  being  taken  in  the  weighing. 

No  cyanide  could  be  detected  in  the  cigar  ash.  The  amounts 
of  acid  formed  from  different  brands  of  cigar  do  not  correspond 
in  the  least  with  the  amounts  of  nicotine  present ;  the  hydrogen 
cyanide  is  therefore  probably  derived  from  proteid  substances. 

It  is  shown  that  neither  the  free  acid  nor  cyanide  are  present  in  the 
cigars  before  burning. 

The  numbers  obtained  per  100  grams  of  burnt  cigar  are  :  maximum 
0‘0174,  minimum  0  0038,  mean  0'0098  gram  of  hydrogen  cyanide. 
These  numbers  are  considerably  lower  than  those  obtained  by  Vogel 
{Ding.  Journ.,  1858,  148,  231)  and  Kissling  {ibid.,  1882,  244,  240). 

J.  J.  S. 


Potassium  Manuring  of  Barley  and  Replacement  of 
Potassium  by  Sodium.  P.  Dole  ( Landw .  Versuchs-Stat.,  1902,  57, 
471 — 476). — Potassium  and  sodium  chlorides  give  better  results  than 
the  sulphates,  owing,  probably,  to  the  greater  diffusibility  of  potassium 
chloride  and  to  the  potassium  of  the  soil  being  rendered  soluble  by  the 
sodium  chloride.  The  results  obtained  with  sodium  were  only  slightly 
less  satisfactory  than  those  obtained  with  potassium ;  the  best  results 
were  obtained  when  both  were  employed  simultaneously. 

The  experiments  were  made  in  pots,  a  very  sandy  soil  being  em¬ 
ployed.  N.  H.  J.  M. 

Manurial  Experiments  on  Rye  with  different  Forms  of 
Nitrogen.  H.  Clausen  {Bied.  Centr.,  1902,  31,  799 — 801  ;  from 
J.  Landw.,  49,  365,  and  III.  landw.  Zeit.,  1902,  No.  14). — Ammonium 
sulphate  increased  the  yield  of  oats  (both  grain  and  straw)  much  more 
than  sodium  nitrate.  Both  manures  lengthen  the  lower  portion  of  the 
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stems,  sodium  nitrate  having  much  greater  effect  than  ammonium 
sulphate.  The  crop  manured  with  ammonium  sulphate  is  therefore 
less  liable  to  be  laid,  notwithstanding  the  greater  yield. 

Comparing  the  results  obtained  in  two  seasons,  it  would  seem  that 
sodium  nitrate  gives  better  results  than  ammonium  sulphate  in  dry 
seasons,  whilst  in  wet  seasons  ammonium  sulphate  is  preferable. 

N.  H.  J.  M. 

Poppy  and  Poppy-seed  Cake.  F.  Mach  ( Landw .  Versuchs-Stat ., 
1902,  57,  419 — 459). — Three  samples  of  poppy-seed  (1,  East  Indian, 
2,  Levant,  and  3,  Turkish),  freed  from  impurities,  were  found  to  have 
the  following  percentage  composition  : 


Indi¬ 

Amines 

Crude 

gestible 

and 

pro- 

Pro- 

pro- 

amides. 

Crude 

Crude 

Pent¬ 

R-Free 

Pure 

Water. 

teid. 

teid. 

teids. 

&c. 

fat. 

fibre. 

osans. 

extract. 

ash. 

1. 

4  50 

22'68 

21-60 

2  58 

1-08 

48-02 

5-18 

3'44 

9-81 

6  00 

2. 

4-28 

20-28 

18-42 

2-39 

1-86 

50-65 

5-38 

3-05 

10  58 

5-56 

3. 

3-87 

20-35 

18-88 

2-06 

1-47 

51-40 

5-64 

3-20 

9-50 

5-59 

The  seeds  also  contain  oxalic  acid  (1  62  per  cent,  in  the  Indian 
seeds)  and  lecithin  (0  91  per  cent,  in  Indian  seeds).  The  ash  constitu¬ 
ents  (per  cent,  in  pure  ash)  were  as  follows  : 


k2o. 

Na20. 

CaO. 

MgO. 

Fc203  4-  Ala03. 

PA- 

so3. 

Si02. 

1. 

10-85 

0-7 

34-9 

9-05 

2-65 

32-1 

3-75 

1-35 

2. 

12-25 

0-8 

33-8 

8-65 

1-8 

33  65 

3-75 

1-7 

3. 

11-8 

0-9 

32-0 

8-85 

1-9 

35-05 

3-6 

1-05 

The  physical  and  chemical  constants  obtained  with  the  oil  showed 
very  little  variation  in  the  different  seeds. 

Analyses  were  made  of  four  samples  of  poppy-seed  cake.  It  was 
shown  that  Indian  cake  is  free  from  opium  or  contains  only  traces  too 
slight  to  be  injurious.  N.  H.  J.  M. 

Potatoes.  Emile  Breal  {Ann.  Agron.,  1902,  28,  545 — 576). — 
When  potatoes  are  kept  through  the  winter,  carbon  dioxide  and 
ammonia  are  liberated.  Chloroform  vapour  checks  the  liberation  of 
carbon  dioxide,  and  when  the  action  is  prolonged  the  tuber  dies  and  a 
nitrogenous  liquid  is  produced.  Exposure  to  cold  retards  the  respira¬ 
tion  of  the  tubers  and  causes  the  accumulation  of  a  reducing  sugar. 

The  organic  nitrogen  of  potatoes  is  present  partly  in  an  insoluble 
form,  and  partly  as  albumin  which  coagulates  at  70°,  and  partly  as 
solanine.  The  tubers  contain  both  nitric  acid  and  ammonia;  the 
nitric  acid  disappears  when  an  ammonium  salt  is  introduced. 
Potatoes  produce  shoots  spontaneously  in  the  spring,  but  require 
water  to  form  roots.  The  green  substance  of  the  shoots  rapidly 
absorbs  starch,  and  the  roots  of  the  shoots  absorb  ammonia,  nitrates, 
and  humic  acid.  The  separated  shoots  can  be  made  to  grow  when 
supplied  with  suitable  mineral  food  and  potassium  humate.  Roots 
living  in  water  absorb  ammonium  salts,  but  only  in  absence  of  nitrates. 

N.  H.  J.  M. 
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Chemical-Geological  Investigations  on  Absorption  by  De¬ 
composed  Rocks.  Max  Dittrich  ( Bied .  Centr.,  1902,  31,  793—796  ; 
from  Mitt.  G.  Bad.  Geol.  Landes- Aufnahme,  4). — Analyses  of 
weathered  hornblende  granite  showed  that  considerable  amounts  of 
sodium,  calcium,  and  magnesium  had  been  withdrawn,  and  that  a 
deposition  of  potassium  had  taken  place.  The  potassium  was  nearly 
all  insoluble  in  water  and  dilute  acids. 

In  order  to  ascertain  the  effect  of  solutions  of  salts,  the  granite  (25 
grams)  was  subjected  to  the  action  of  chlorides  and  sulphates  of  alkalis 
and  alkaline  earths  (100  c.c.)  for  two  days  at  the  ordinary  tempera¬ 
ture.  Sodium  chloride  (M/10)  dissolved  a  good  deal  of  calcium  and 
magnesium,  a  corresponding  amount  of  sodium  being  absorbed  by  the 
granite ;  only  traces  of  potassium  dissolved.  Potassium  chloride 
(A/IO)  dissolved  about  the  same  amount  of  magnesium  and  about 
twice  as  much  calcium  as  sodium  chloride  ;  a  considerable  amount  of 
potassium  was  withdrawn  from  the  solution.  The  potassium  taken  up 
by  the  granite  was  not  completely  dissolved  by  dilute  acetic  acid. 
Ammonium  chloride  gave  similar  results,  the  ammonia  being  retained 
by  the  granite.  Calcium  and  magnesium  chlorides  had  very  little 
effect.  Potassium  carbonate  dissolved  neither  calcium  nor  magnesium, 
but  more  than  a  third  of  the  potassium  and  a  corresponding  amount 
of  carbon  dioxide  were  absorbed. 

The  absorption  of  potassium  is  probably  due  to  the  presence  of 
calcium  and  magnesium  aluminates.  Kaolin  does  not  absorb  potassium, 
as  frequently  supposed.  N.  H.  J.  M. 

Vegetation  Experiments -with  Marsh  Soil.  Bruno  Tacke  (Bied. 
Centr. ,  1902,31,  801 — 804;  from  Mitt.  Deut.  Landw.-Ges.,  1902,  St. 
18,  19). — The  experiments  were  made  in  zinc  boxes  holding  17  kilos, 
of  soil.  Two  soils  were  employed,  the  one  containing  38,  the  other 
2 6 ‘6,  per  cent,  of  clay,  the  rest  being  in  both  cases  mostly  fine  sand. 
The  dry  soils  contained  :  K20,  0'64  and  0-59  ;  CaO,  0  85  and  0’57  ; 
MgO,  1*17  and  1'02  ;  Fe2Os,  1 3*74  and  1P73;  P2Oft,  045  and  0-60  ; 
S03,  0  09  and  0'07  ;  N,  0  26  and  0*30  per  cent,  respectively.  Applica¬ 
tions  of  lime  and  nitrogen  increased  the  yield  of  grass.  Potassium 
had  very  little  effect,  whilst  phosphoric  acid  had  a  considerable  effect 
on  the  first  soil,  but  not  on  the  second. 

Further  experiments  are  described  which  were  made  to  ascertain  the 
effect  of  drying  (by  exposure  to  air)  on  the  solubility  of  the  phosphoric 
acid  and  potash.  It  was  found  that  drying  increased  the  solubility  in 
dilute  solvents,  the  increase  being  greater  when  1  per  cent,  citric  acid 
was  employed  than  with  1  per  cent,  hydrochloric  acid. 

1ST.  H.  J.  M. 

Have  Phosphatic  and  Potassium  Manures  a  Direct  Action 
on  Cultivated  Plants'?  Corrado  Lumia  ( Chern .  Centr.,  1902,  ii, 
1338 — 1339  ;  from  Staz.  sper.  agrar.  ital.,  35,  525 — 549). — From 
the  results  of  experiments  described  in  the  original  paper,  the  conclu¬ 
sion  is  drawn  that  mineral  manures  (potassium,  calcium,  magnesium, 
and  phosphorus,  &c.)  act  directly  on  the  soil  microbes,  but  only  indi¬ 
rectly  on  plants,  their  chief  role  being  to  promote  the  growth  and 
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activity  of  nitrifying  bacteria  and  of  microbes  which  assimilate  free 
nitrogen.  N.  H.  J.  M. 

Mamirial  Experiments  with  Damara  and  Peruvian  Guano. 
E.  Schreiber  (Bied.  Centr.,  1902,  31,  798 — 799;  from  Becherches  sur 
la  valeur  agricole  du  Damara  guano  et  du  Phospho-guano  de  Perou). — The 
manurial  constituents  of  Damara  guano  were  found  to  be  as  follows  : 

Nitrogen.  P205. 

Total.  as  NH3.  Total.  Soluble.  K20. 

7-0  5  0  15-0  6-5  3-2 

The  results  of  pot  experiments  with  oats  showed  that  the  manure 
is  very  suitable  both  for  light  and  heavy  soils.  Peruvian  guano  gave 
good  results  when  applied  to  light  soil,  but  not  with  loam. 

N.  IT.  J.  M. 

Experiments  on  the  Treatment  of  Farmyard  Manure  with 
Lime.  Otto  Keitmair  ( Chem .  Centr.,  1902,  ii,  1339  ;  from  Zeit. 
Landw.-Versuchswes.  Oesterr.,  5,  1107 — 1140). — Application  of  calcium 
carbonate  to  farmyard  manure  was  without  material  effect,  and  the 
conclusion  is  drawn  that  calcium  carbonate  is  not  to  be  recommended 
as  a  preservative  when  the  dung  is  mixed  with  straw  (without 
special  addition  of  liquid  manure)  and  contains  about  75  per  cent,  of 
water.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Spectroscopic  Detection  of  Small  Quantities  of  Chlorine, 
Bromine,  and  Iodine.  Jovan  P.  Panaotovic  (Chem.  Centr.,  1902,  ii, 
1342  ;  from  Bui.  Soc.  Sci.,  11,  390 — 432). — Lecoq  de  Boisbaudran’s 
barium  process  is  recommended  for  the  spectroscopical  detection  of 
bromine  and  chlorine.  When  all  three  halogens  are  present, 
Mitscherlich’s  process  gives  satisfactory  results.  The  solution  is 
precipitated  with  silver  nitrate  ;  if  the  chlorine  largely  predominates, 
a  small  quantity  of  silver  will  suffice.  The  precipitate  is  dried  and 
mixed  with  twice  its  weight  of  copper  oxide,  and  heated  in  a  current 
of  hydrogen.  The  hydrogen  flame  will  show  in  succession  the  spectra 
of  the  copper  chloride,  copper  bromide,  and  copper  iodide. 

L.  de  K. 


Simple  Qualitative  Test  for  Bromides  and  Iodides,  and  a  Test 
for  Hydrogen  Carbonates.  F.  Mollwo  Perkin  (</.  Soc.  Chem.  Ind., 
1902,  21,  1375 — 1376). — About  2  c.c.  of  chloroform  are  added  to  the 
solution  to  be  tested,  and  then,  drop  by  drop,  a  solution  of  calcium  or 
sodium  hypochlorite.  If  iodine  is  present,  it  is  liberated  and 
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imparts  its  characteristic  colour  to  the  chloroform.  On  adding  excess 
of  hypochlorite,  the  solution  becomes  colourless.  A  few  drops  of 
acetic  acid  are  then  added,  when  bromine  is  liberated  from  any 
bromides  present. 

Carbon  dioxide  and  hydrogen  carbonates  liberate  hypochlorous  acid 
from  solutions  of  hypochlorites.  On  adding  a  solution  of  the  substance 
to  be  tested  to  a  mixed  solution  of  potassium  bromide  and  bleaching 
powder,  bromine  is  at  once  liberated  should  the  substance  be  a 
hydrogen  carbonate,  and  may  be  dissolved  by  shaking  with  2  c.c. 
of  chloroform.  Normal  carbonates  have  no  action.  W.  P.  S. 

Estimation  of  Bromic  Acid  by  the  Direct  Action  of 
Arsenious  Acid.  Frank  A.  Gooch  and  J.  C.  Blake  (Amer.  J.  Sci., 
1902,  [iv],  14,  285 — 292). — Bromic  acid  is  quantitatively  reduced  by 
arsenious  acid,  the  equation  for  the  reaction  being 

3H3As08  +  HBr03  =  3H3As04  +  HBr. 

In  testing  the  accuracy  of  the  method,  definite  amounts  of  arsenious 
oxide  dissolved  in  potassium  hydrogen  carbonate  were  mixed  with 
measured  quantities  of  potassium  bromate  solution,  and  acidified  with 
sulphuric  acid.  After  being  kept  either  at  the  ordinary  temperature, 
on  the  steam-bath,  or  at  the  boiling  temperature,  potassium  hydrogen 
carbonate  was  added  and  the  residual  arsenious  oxide  titrated  with 
iodine  solution.  The  conditions  of  acidity,  excess  of  arsenious  oxide, 
dilution,  time  of  action,  and  temperature  were  varied  within  wide 
limits  without  affecting  the  accuracy  of  the  results.  Further  experi¬ 
ments  were  made  on  the  reduction  of  bromate  solutions  by  acidified 
potassium  iodide,  the  liberated  iodine  being  titrated  with  standard¬ 
ised  sodium  thiosulphate  solution.  It  was  found  that  the  reaction 
required  at  least  30  minutes  for  completion,  the  amount  of  potassium 
iodide  used  being  four  times  the  calculated  requirement.  Variation  of 
other  conditions  had  no  effect.  All  the  samples  of  potassium  bromate 
employed  were  found  to  contain  small  quantities  of  chlorate. 

W.  P.  s. 

Detection  of  Fluorine  in  Wine.  Francesco  Tusini  ( Chem . 
Centr.,  1902,  ii,  1390  ;  from  Staz.  sperim.  agrar.  ital .,  35,654 — 659). 
— 100  c.c.  of  wine  are  rendered  alkaline  with  ammonia,  excess  of 
calcium  chloride  is  added,  and  the  whole  is  heated  nearly  to  boiling. 
When  cold,  the  precipitate  is  collected,  washed  with  water,  and  then 
transferred  to  an  Erlenmeyer  flask  by  means  of  a  very  little  water. 
A  little  sulphuric  acid  is  now  added,  the  liquid  is  heated  nearly  to 
boiling,  and  the  vapours  are  tested  with  test  paper  prepared  as 
follows  :  200  grams  of  Pernambuca  wood  are  soaked  for  ten  days  in 
300  c.c.  of  cold  water,  and  strips  of  paper  are  soaked  in  the  solution 
and  carefully  dried  ;  they  should  be  preserved  in  the  dark.  If  the 
paper  turns  yellow  when  exposed  to  the  vapours,  hydrofluoric  acid  is 
present.  L.  de  K. 

Hartleb’s  Method  for  the  Estimation  of  Sulphates  in  Drinking 
Water.  Giacomo  Rossi  (Chem.  Centr.,  1902,  ii,  1272  ;  from  Staz. 
sperim.  agrar.  ital.,  35,  578 — 580). — This  method  ( Abstr.,  1901,  ii,  627) 
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was  only  found  to  give  trustworthy  results  when  the  quantities  of 
sulphuric  acid  dealt  with  were  extremely  small.  W.  P.  S. 

Estimation  of  Sulphurous  Acid  by  means  of  Standard 
Iodine  Solution.  Armand  Berg  (Bull.  Soc.  chirn.,  1902,  27,  (iii), 
1077 — 1083). — The  low  results  obtained  when  solutions  containing 
more  than  004  per  cent,  of  sulphurous  acid  are  titrated  with  iodine 
are  shown  to  be  due  to  oxidation  occurring  during  the  titration 
(compare  Yolhard,  Abstr.,  1888, 192).  This  source  of  error  is  avoided 
by  titrating  in  a  three-necked  bottle ;  two  of  the  necks  carry 
burettes  containing,  respectively,  the  liquid  to  be  titrated  and  the 
standard  iodine  solution  ;  the  third  neck  is  fitted  with  two  glass  tubes 
arranged  for  the  passage  of  carbon  dioxide  or  recently  boiled  water  as 
required.  The  air  in  the  bottle  is  first  displaced  by  carbon  dioxide, 
and  a  certain  volume  of  the  sulphurous  acid  solution  allowed  to  flow 
in  ;  to  this,  iodine  solution  in  slight  excess  is  added,  and  any  traces  of 
sulphur  dioxide  washed  out  of  the  tubes  by  a  current  of  boiled  water ; 
the  titration  is  then  repeated  in  the  opposite  order,  and  in  both  cases 
the  excess  of  iodine  is  determined  with  thiosulphate  solution.  More 
accurate  results  are  secured  by  enclosing  a  determinate  quantity  of 
the  sulphurous  acid  solution  in  a  tube  closed  at  one  end  by  caoutchouc 
tubing  and  a  spring  clip,  and  drawn  out  at  the  other  to  a  fragile 
point,  ;  the  latter  is  broken,  the  air  of  the  flask  having  been  previously 
replaced  by  carbon  dioxide,  and  a  current  of  the  same  gas  is  employed 
to  project  the  contents  of  the  tube  into  a  slight  excess  of  iodine 
solution.  T.  A.  H. 

A  New  Form  of  Kjeldahl  Apparatus.  Yogtherr  (Ze.it.  off  mil. 
Chern.,  1902,8,  444 — 446). — The  boiling  with  sulphuric  acid  is  carried 
out  in  a  flask  which  is  closed  by  a  hollow  glass  stopper,  a  tube  from 
the  top  of  the  latter  dipping  into  a  solution  of  sodium  hydroxide 
contained  in  a  second  flask,  a  bulb  on  the  tube  being  provided  to 
prevent  the  sodium  hydroxide  sucking  back  into  the  acid  flask. 
When  decomposition  is  completed,  the  sodium  hydroxide  is  replaced 
by  standard  acid  solution,  and  the  distillation  of  the  ammonia 
proceeded  with,  after  rendering  the  contents  of  the  decomposition 
flask  alkaline.  W.  P.  S. 

Apparatus  for  the  Estimation  of  Nitrogen.  On.  Porcher  and 
M.  Brisac  (Bull.  Soc.  chim.,  1902,  27,  iii,  1128 — 1130). — The 
apparatus  consists  of  two  parts  ;  in  one,  the  decomposition  of  ammonium 
salts  by  sodium  hypobromite  takes  place,  the  evolved  nitrogen  being 
measured  in  the  other  part,  which  is  a  simple  nitrometer.  The 
ammonium  salt  is  placed  in  a  flask  closed  by  a  glass  stopper  through 
which  pass  two  tubes.  One  of  these  tubes  widens  out  just  above  the 
stopper  into  a  cylindrical  bulb,  the  latter  being  provided  with  a  tap- 
funnel  at  its  upper  end.  A  tap  is  also  placed  on  the  tube  between 
the  flask  and  the  bulb.  The  second  tube  passes  through  the  bulb, 
and,  on  leaving  the  latter,  is  connected  by  an  indiarubber  tube  to  the 
nitrometer.  The  bulb  is  partly  filled,  by  means  of  the  funnel,  with 
a  solution  of  sodium  hypobromite,  and,  after  adjusting  the  level  of 
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the  nitrometer  and  the  temperature  of  the  flask  and  bulb  by  placing 
them  in  a  cylinder  containing  cold  water,  the  hypobromite  is  allowed 
to  run  into  the  flask.  Equilibrium  of  pressure  in  the  bulb  and  flask 
is  attained  by  a  small  opening  in  the  delivery  tube  just  above  the 
surface  of  the  solution  in  the  bulb.  The  apparatus  is  also  useful  for 
estimating  carbon  dioxide  in  carbonates.  W.  P.  S. 


Estimation  of  Ammonia  in  Urine.  Philip  Shaffer  (Amer.  J. 
Physiol.,  1903,  8,330 — 334). — The  Schloesing  method  is  untrustworthy. 
Most  other  methods  are  too  difficult  for  clinical  work,  although  some 
will  give  correct  results.  Folin’s  second  method  gives  accurate  results  ; 
this  consists  in  driving  a  current  of  air  through  the  urine  (to  which 
sodium  carbonate  and  sodium  chloride  have  been  added)  into  decinormal 
acid.  Another  method  described  in  this  paper  is  a  modification  of 
Boussingault’s  vacuum  distillation  method,  and  this  also  is  trustworthy. 

W.  D.  H. 


Estimation  of  the  Nitroso-group.  Bobert  Clauser  and  G. 
Schweitzer  ( Ber 1902,  36,  4280—4284.  Compare  Abstr.,  1901,  ii, 
422). — The  limitations  of  the  method  of  estimating  the  nitroso-group, 
previously  described  ( loc .  cit.),  have  been  investigated.  It  has  been 
found  that  those  nitroso-derivatives  which  can  be  represented  by  the 
expression  CR1'C(NO)lCIt2  readily  evolve  their  nitrogen  and  can  be 
estimated ;  thus  in  the  case  of  diphenylnitrosoamine,  which  possibly 
is  represented  by  the  formula  NPh!C6H4iNOH,  the  nitroso-group  can 
be  estimated.  The  same  holds  for  nitrosoantipyrine,  where  a  similar 
linking  exists. 

An  improved  type  of  apparatus  is  described.  K.  J.  P.  0. 


Estimation  of  Phosphoric  Acid  by  means  of  Ammonium 
Phosphomolybdate.  Gregory  Paul  Baxter  [Amer.  Chem.  J.,  1902, 
28,  298 — 315). — The  conditions  most  favourable  for  accurate  analysis 
are  as  follows  :  The  phosphate  solution,  containing  about  O'l  gram  of 
phosphoric  anhydride  in  50  c.c.  is  poured,  with  vigorous  stirring,  into 
a  quantity  of  the  usual  molybdic  acid  solution  at  least  50  c.c.  in  excess 
of  the  amount  theoretically  necessary  to  completely  precipitate  the 
phosphoric  acid.  After  remaining  16  hours,  the  precipitate  is  washed 
with  a  10  per  cent,  solution  of  ammonium  nitrate,  transferred  to  a 
Gooch  crucible  and  heated  at  300°  for  at  least  2  hours.  The 
precipitate  has  the  formula  (NH4)4P04,12Mo03.  It  occludes  ammon¬ 
ium  molybdate  at  the  moment  of  precipitation,  and  later  absorbs  more 
of  this  salt.  This  occluded  ammonium  molybdate  loses  its  ammonia  at 
290°,  so  that  the  excess  in  weight  of  the  precipitate  is  due  to  molyb¬ 
denum  trioxide.  Under  definite  conditions  the  occlusion  has  a  constant 
value.  An  excess  of  50  c.c.  to  70  c.c.  of  molybdic  acid  solution  gives  a 
precipitate  containing  3‘742  per  cent,  of  phosphoric  anhydride  ;  with 
an  excess  of  160  c.c.  the  percentage  is  3‘728.  The  addition  of  ammonium 
nitrate  hastens  the  precipitation.  W.  P.  S. 
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New  Method  of  estimating  Phosphoric  Acid  and  Magnesia 
with  Molybdate.  E.  Riegler  (. Zeit .  anal.  Chem.,  1902,  41,  675 — 
686). — The  yellow  ammonium  phosphomolybdate  precipitate  is  washed 
with  ammonium  nitrate  to  remove  all  excess  of  molybdic  acid,  then 
dissolved  in  ammonia,  and  the  solution  precipitated  with  a  small 
excess  of  barium  chloride.  The  precipitate,  which  after  drying  at  100° 
contains  all  the  phosphoric  acid  and  molybdic  acid  present,  and  has 
the  formula  Ba27(Mo04)24P208,24H20,  is  washed  and  weighed.  The 
amount  of  the  barium  precipitate  may  also  be  ascertained  gaso- 
metrically  by  employing  a  known  quantity  of  barium  chloride,  and 
estimating  the  excess  of  barium  by  converting  it  kinto  iodate  by  the 
addition  of  iodic  acid,  and  applying  the  hydrazine  method  (Abstr., 
1902,  ii,  696).  A  simple  apparatus  for  this  operation  is  described  and 
figured. 

To  employ  the  method  for  the  estimation  of  magnesium,  the  ordinary 
magnesium  ammonium  phosphate  is  prepared,  washed,  dissolved  in 
nitric  acid,  and  treated  as  above.  Since  1  part  of  magnesia  yields  101 
parts  of  the  barium  compound,  the  method  is  especially  suited  for  the 
estimation  of  very  small  amounts  of  magnesium.  M.  J.  S. 

Detection  of  Minute  Amounts  of  Arsenic.  F.  Garrigou 
(Compt.  rend.,  1902,  135,  1113 — 1115). — See  this  vol.,  ii,  140. 

Estimation  of  Boric  Acid  occurring  naturally  in  Vegetable 
Juices.  A.  Hebebrand  [Zeit.  Nahr.  Genussm.,  1902,  5,  1044—1049). 
— Twenty-five  to  30  grams  of  the  juice  are  evaporated  with  5  c.c.  of 
10  per  cent,  calcium  acetate  solution  and  ignited.  After  removing  any 
iron  salts  from  the  hydrochloric  acid  solution  of  the  ash  by  precipita¬ 
tion  with  sodium  hydroxide,  the  boric  acid  is  estimated  by  the  method 
previously  described  by  the  author  (Abstr.,  1902,  ii,  354).  Cherry 
juice  was  found  to  contain  4  mg.  of  boric  acid  per  litre,  gooseberry 
juice  10  mg.,  orange  juice  4  mg.,  and  lemon  juice  6  mg. 

W.  P.  S. 

Estimation  of  Potassium  by  the  Modified  Finkener  Method. 
Hugo  Neubauer  ( Landw .  Versuchs-Stat.,  1902,  57,  461 — 470). — A 
reply  to  the  criticisms  of  the  Association  of  Agricultural  Experiment 
Stations  at  the  meeting  in  Hamburg,  Sept.  1901  (compare  ibid. ,  57,  11). 

N.  H.  J.  M. 

Simple  Method  for  the  Estimation  of  Potassium  in  Urine. 
Wilhelm  Autenrieth  and  Rene  Bernheim  (Zeit.  physiol.  Chem.,  1902, 
37,  29 — 39). — A  solution  of  sodium  eobaltinitrite  is  prepared  by  dis¬ 
solving  30  grams  of  crystallised  cobalt  nitrate  in  60  c.c.  of  water, 
adding  50  c.c.  of  a  concentrated  sodium  nitrite  (=50  grams  NaN02) 
solution  and  10  c.c.  of  glacial  acetic  acid.  The  solution  is  left  over¬ 
night,  and  then  filtered  if  necessary. 

Fifty  c.c.  of  filtered  urine  is  well  shaken  with  6 — 10  c.c.  of  the 
sodium  eobaltinitrite  solution  and  left  over-night.  The  “cobalt 
yellow  ”  precipitate  [Co(N02)6(Naa:Ky)3a;H20]  (compare  De  Koninck, 
Zeit.  anal.  Chem.,  1881,  20,  390  ;  Curtman,  Abstr.,  1882,  95  ;  BUlmann, 
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Abstr.,  1900,  ii,  624)  is  filtered,  washed,  dried  at  110 — 120°,  dissolved 
in  hydrochloric  acid,  and  the  solution  evaporated  to  dryness.  The 
residue  is  moistened  with  water,  and  then  treated  with  10  c.c.  of  an 
18  per  cent,  solution  of  perchloric  acid,  again  evaporated  to  dryness, 
and  extracted  with  10  c.c.  of  96  per  cent,  alcohol  containing  0’2  per 
cent,  of  perchloric  acid.  The  insoluble  potassium  perchlorate  is  filtered 
in  a  Gooch  crucible,  washed  with  alcohol  and  ether,  dried  at  120 — 130°, 
and  weighed.  The  small  amounts  of  ammonium  salts  present  in  urine 
do  not  vitiate  the  final  result.  J.  J.  S. 

Apparent  Loss  of  Potassium  Salts  by  Ignition.  Rudolf  Woy 
( Zeit .  off'entl.  Chem.,  1902,  8,  389  —  397). — Titration  of  the  potassium 
carbonate  formed  by  the  complete  ignition  of  known  quantities  of 
potassium  tartrate  gave  results  considerably  below  those  required  by 
theory.  In  some  cases  the  apparent  loss  amounted  to  as  much  as 
20  per  cent.,  whilst  the  actual  weight  of  the  ash  showed  an  increase. 
These  results  were  found  to  be  due  to  the  conversion  of  part  of  the 
potassium  carbonate  into  sulphate  by  the  gases  from  the  burner 
finding  their  way  into  the  platinum  basin.  Traces  of  nitrate  were 
also  detected  in  the  ash.  On  igniting  over  a  spirit  flame,  or  by 
protecting  the  basin  by  an  asbestos  plate,  correct  results  were 
obtained.  W.  P.  S. 

Preservation  of  Standard  Solutions  of  Sodium  Sulphide, 
Eugene  Prothiere  and  Anna  Revaud  (J.  Pharm.  Chim.,  1902,  [vi], 
16,  484 — 490). — Solutions  of  sodium  sulphide  may  be  preserved  with 
unimpaired  titre  if  protected  from  the  air  by  a  layer  of  oil,  preferably 
olive.  They  are  not  acted  on  by  light.  G.  D.  L. 

Estimation  of  Calcium  and  Magnesium  in  Urine.  L.  de 
Jager  (Chem.  Cenlr.,  1902,  ii,  1158 — 1159);  from  Centr.  med.  JF*<ss., 
40,  641—644). — The  method  is  briefly  as  follows  : 

On  titrating  urine  with  A/10  sodium  hydroxide  in  the  presence  of 
phenolphthalein,  the  liquid  turns  red  the  moment  that  the  acid  sodium 
phosphate  has  changed  into  disodium  hydrogen  phosphate,  and  all  the 
calcium  and  magnesium  are  precipitated  as  triphosphates.  On  adding 
calcium  chloride  and  continuing  the  titration,  the  liquid  will  again 
turn  red  the  moment  all  the  excess  of  phosphoric  acid  is  eliminated  as 
calcium  triphosphate. 

Another  portion  may  now  be  titrated  after  removing  calcium  with 
sodium  oxalate.  By  allowing  for  the  amount  of  phosphoric  acid 
present,  the  calcium  and  magnesium  may  be  calculated.  For  further 
particulars,  the  original  article  should  be  consulted.  L.  de  K. 

Volumetric  Estimation  of  Zinc.  Friedrich  Kuster  and  Fritz 
Abegg  (Chem.  Zeit.,  1902,  26,  1129). — An  outline  of  a  new  process 
shortly  to  be  published  in  detail.  The  zinc  is  isolated  as  zinc  chloride, 
which  is  dried  at  110°  in  a  current  of  dry  hydrogen  chloride.  The 
chlorine  is  then  estimated  volumetrically  as  usual.  L.  de  K. 
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Electrolytic  Detection  and  Estimation  of  Lead.  G.  Meill^re 
(J.  Pharm.  Chim,,  1902,  [vi],  16,  465 — 469). — The  addition  of  pure 
copper  sulphate  in  the  toxicological  detection  and  estimation  of  lead 
facilitates  the  destruction  of  organic  matter,  and  secures  complete 
precipitation  of  the  lead  as  sulphide.  Lead  dioxide  is  then  deposited 
electrolytically  from  the  solution  of  mixed  sulphides  in  nitric  acid. 

G.  D.  L. 

Estimation  of  Lead  in  Ores.  Irving  C.  Bull  ( Zeit .  anal. 
Chem.,  1902,  41,  653 — 674). — A  critical  comparison  of  ten  recognised 
methods  of  estimating  lead  in  its  ores,  namely,  the  dry  assay,  as 
described  by  Ricketts  and  Miller  ( Notes  on  Assaying ),  gravimetric 
estimation  as  sulphate,  as  chromate,  and  as  dioxide  precipitated 
electrolytically,  and  volumetric  estimation  by  Alexander’s  ammonium 
molybdate  method,  Koenig’s  acidimetric  method,  Low’s  oxalate  and 
permanganate  method,  Sutton’s  dichromate  method  with  ferrous  salt 
and  thiosulphate  respectively,  and  a  modification  of  Low’s  ferrocyanide 
method,  employing  each  method  on  six  ores  of  different  chemical  com¬ 
position  and  widely  varying  richness ;  and  also  investigating  the 
influence  of  the  presence  of  antimony,  bismuth,  barium,  strontium, 
and  calcium  on  the  volumetric  processes.  The  dry  assay  and  the 
oxalate  method  gave  seriously  discordant  results,  the  remaining 
methods  agreed  closely.  The  volumetric  methods  were  injuriously 
affected  by  the  impurities  added,  the  dichromate  method  the  most 
extensively,  the  ferrocyanide  method  very  slightly,  and  that  only  by 
bismuth  and  barium.  M.  J.  S. 

Iodometry  of  Thallium  as  Chromate.  Erwin  Rupp  [with 
Zimmer]  [Zeit.  anorg.  Chem.,  1902,  33,  156 — 160). — It  has  been 
proved  that,  in  neutral  solution,  thallium  chromate  is  sufficiently  in¬ 
soluble  to  allow  a  method  for  the  estimation  of  thallium  to  be  based 
on  its  precipitation  in  this  form.  The  method  recommended  is  to  add 
a  little  precipitated  calcium  carbonate  to  a  known  volume  of  standard 
potassium  chromate  solution  (5  per  cent.)  in  a  100  c.c.  flask,  and  then 
run  in  the  solution  containing  the  dissolved  thallium  salt.  The  liquid 
is  made  up  to  the  mark  and  filtered,  and  the  excess  of  chromate  deter¬ 
mined  by  adding  an  acid  solution  of  potassium  iodide,  and  titrating 
the  liberated  iodine  with  standard  sodium  thiosulphate  solution. 

J.  McC. 

Detection  of  Mercury  in  Cheese  and  Flesh  from  Animals 
which  have  been  inoculated  against  Rinderpest.  Giuseppe 
Ottelli  {Chem.  Centr.,  1902,  ii,  1275  ;  from  Boll.  Chim.  Farm.,  41, 
597 — 600). — Mercury  could  not  be  detected  in  the  flesh  of  animals 
which  had  undergone  Baccelli’s  treatment — inoculation  with  mercuric 
chloride  solution.  Neither  did  the  cheese  prepared  from  the  milk  of 
these  animals  contain  mercury.  The  author  shows  that,  from  the 
amount  of  mercuric  chloride  injected,  the  flesh  at  the  utmost  cannot 
contain  more  than  0-000018  gram  of  mercury  per  kilo.  W.  P.  S. 
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Use  of  Hydrogen  Peroxide  in  Volumetric  Analysis. 

Schlossberg  ( Zeit .  anal.  Ghem.,  1902,  41,  735 — 747). — Manganese. — 
A  manganese  salt  in  presence  of  an  alkali  reduces  an  equivalent 
quantity  of  hydrogen  peroxide  with  formation  of  manganese  dioxide, 
which,  on  acidifying  with  sulphuric  acid,  reduces  a  second  equivalent 
of  the  peroxide.  An  estimation  of  the  excess  of  peroxide  by  titration 
with  permanganate  gives,  therefore,  the  amount  of  manganese  present. 
If  much  alkali  chloride  is  present,  this  must  be  converted  into  sulphate 
by  evaporation  with  sulphuric  acid.  In  presence  of  large  quantities 
of  iron  salts,  the  results  are  only  approximate. 

Lead. — The  active  oxygen  in  red  lead  and  lead  dioxide  can  similarly 
be  estimated  by  hydrogen  peroxide,  by  acidifying  first  with  nitric  acid 
and  adding  sulphuric  acid  before  titration.  Lead  salts  are  therefore 
precipitated  with  bromine  in  presence  of  alkali,  and  the  dioxide  esti¬ 
mated  as  above.  The  presence  of  copper  does  not  influence  this  mode 
of  estimation.  If  other  heavy  metals  are  present,  the  lead  is  first 
precipitated  as  sulphate,  which  is  dissolved  in  hydrochloric  acid  before 
adding  potash  and  bromine.  M.  J.  S. 

Estimation  of  Manganese.  Henri  Baubigny  ( Compt .  rend., 
1902,  135,  965 — 967). — When  manganese  is  precipitated  as  peroxide 
by  means  of  a  persulphate,  it  tends  to  carry  down  with  it  other  salts 
present  in  the  solution.  This  applies  to  alkalis  particularly,  and,  in 
a  large  measure,  may  be  avoided  by  working  in  acid  solution.  The 
process  recommended  is  to  acidify  with  2  c.c.  of  concentrated  sul¬ 
phuric  acid  per  100  c.c.  of  liquid,  then  add  ammonium  persulphate 
solution,  and  heat  on  the  water-bath  until  the  evolution  of  oxygen 
slackens.  If  a  trace  of  permanganate  is  formed,  4  or  5  drops  of 
alcohol  should  be  added  to  the  cold  solution.  The  precipitated  per¬ 
oxide  is  filtered  off,  washed,  dried,  ignited,  and  weighed  as  Mn304. 

J.  McC. 

Separation  of  Alkalis  from  Manganese  Dioxide.  Henri 
Baubigny  (Compt.  rend.,  1902,  135,  1110 — 1113.  Compare  preceding 
abstract). — It  has  already  been  shown  that  when  manganese  is  pre¬ 
cipitated  by  ammonium  persulphate  in  presence  of  alkali  salts  the 
precipitate  constantly  contains  an  admixed  impurity  which  cannot 
be  removed  entirely  by  washing  with  water.  It  has  now  been  proved 
that  the  impurity  is  free  alkali  and  can  be  removed  entirely  by  wash¬ 
ing  the  precipitate  with  a  moderately  concentrated  solution  of  an  am¬ 
monium  salt  (the  nitrate).  J.  McC. 

Standardisation  of  Potassium  Permanganate  by  Means  of 
Oxalates.  Dupr^,  jun.,  and  E.  Muller  (Zeit.  angew.  Chem.,  1902, 15, 
1244 — 1246). — The  authors  have  experimented  with  the  various 
oxalates  and  double-oxalates  proposed  from  time  to  time,  and  state  that 
the  results  nearest  to  the  truth  are  obtained  by  using  sodium  oxalate 
(Sorensen)  and  lead  oxalate  (Stolba).  In  carrying  out  these  experi¬ 
ments,  a  permanganate  solution  was  used  which  had  been  standardised, 
according  to  Treadwell’s  directions,  by  means  of  electrolytieally  de¬ 
posited  iron.  L.  de  K. 
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Analysis  of  Iron.  Naske  ( Chern .  Centr.,  1902,  ii,  1343;  from 
Stahl  u.  Eisen,  22,  1134 — 1136). — The  method  of  estimating  carbon  in 
iron  or  steel  by  dissolving  the  sample  in  solution  of  cupric  ammonium 
chloride  or  iodine  and  burning  the  residue  in  a  current  of  oxygen  is 
too  troublesome,  and  the  author  prefers  the  moist  combustion  with 
chromic  and  sulphuric  acids.  Phosphorus  is  best  estimated  as 
ammonium  phosphomolybdate.  In  estimating  sulphur,  the  author 
considers  that  the  volatile  organic  sulphur  compounds  remain  in  the 
chlorinating  liquid  and  do  not  collect  in  the  wash-bottle  containing  the 
sodium  hydroxide.  It  is  inadvisable  to  pass  the  sulphurous  gases  into 
solution  of  silver  nitrate,  as  this  is  also  precipitated  by  hydrogen  com¬ 
pounds  of  arsenic,  phosphorus,  and  silicon.  L.  de  K. 

Analysis  of  Iron.  Felix  Bischoff  (Chern.  Centr.,  1902,  ii,  1343  ; 
from  Stahl  u.  Eisen,  22,  1136 — 1139). — A  reply  to  Naske  (preceding 
abstract).  The  author  considers  the  cupric  ammonium  chloride  or  iodine 
method  the  safest  for  the  estimation  of  the  carbon.  The  phosphorus 
in  the  yellow  phosphomolybdate  precipitate  varies  from  1*27  to  1*75 
per  cent.  In  estimating  sulphur,  the  volatile  organic  sulphur  compounds 
are  not  retained  by  the  chlorinating  liquid,  but  their  sulphur  will  be 
found  in  the  alkaline  solution  of  sodium  hypochlorite.  No  arsenic 
hydride  is  evolved  when  dissolving  the  sample  in  dilute  hydrochloric 
acid,  and  the  silver  process  of  estimating  sulphur  is  preferable  to  the 
estimation  as  barium  sulphate.  L.  de  K. 

Modification  of  the  Thiosulphate  Method  for  the  Volumetric 
Estimation  of  Iron.  A.  E.  Haswell  (Zeit.  angew.  Chern.,  1902,  15, 
1265 — 1267). — In  reply  to  Gintl  (Abstr.,  1902,  ii,  429),  the  author 
refers  to  his  process  (Rep.  anal.  Chem.,  1881).  This  is  a  modification  of 
Oudeman’s  method  (titration  of  ferric  iron  with  sodium  thiosulphate  in 
the  presence  of  a  little  copper  sulphate  with  potassium  thiocyanate  as 
indicator),  in  which  excess  of  sodium  salicylate  is  used  as  indicator, 
care  being  taken  that  the  solution  does  not  contain  too  much  free 
hydrochloric  acid.  The  unavoidable  excess  of  thiosulphate  may,  if 
desired,  be  checked  by  means  of  standard  solution  of  potassium 
dichromate  or  ferric  chloride.  L.  de  K. 

Estimation  of  the  Hardness  of  Potable  and  Service  Waters 
by  Aqueous  Soap  Solution.  A.  Gawalowski  (Zeit.  anal.  Chem., 
1902,  41,  748 — 752). — Instead  of  an  alcoholic  solution  of  a  normal 
soap,  a  clarified  aqueous  solution  of  basic  sodium  oleate  is  employed, 
obtained  by  diluting  a  neutral  sodium  oleate  solution  until  the  acid 
salt  separates.  This  solution  gives  a  dense  and  very  permanent  froth, 
and  if  it  is  coloured  by  carmine  tincture  the  contrast  between  the 
milky-white  lather  and  the  rose-coloured  liquid  indicates  the  end  of  the 
titration  sharply.  For  technical  work,  neutral  cocoanut  oil  soap  may  be 
used.  The  solution  is  standardised  with  four  calcium  chloride  solutions 
of  20°,  10°,  6°,  and  2°  respectively  (1°  German  =  10  mg.  of  CaO  per  litre), 
using  of  the  first  25  c.c.,of  the  second  50  c.c.,  of  the  third  75  c.c.,  and 
of  the  fourth  100  c.c.  The  same  quantities  of  waters  approximating 
to  the  respective  standards  in  hardness  are  also  taken.  The  reaction  is 
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assumed  to  take  place  uniformly  according  to  the  equation 
Na4C36H13205  +  2CaCl2  =  4NaCl  +  Ca2C36H]3205.  M.  J.  S. 

Combustion  of  Methane  and  Hydrogen  by  Winkler’s 
Method.  K.  W.  Charitschkoff  ( J .  Russ.  Phys.  Chem.  Soc.,  1902, 
34,  710 — 711). —  Just  as  with  mixtures  of  hydrogen  and  isopentane 
and  of  hydrogen  and  carbon  monoxide  (see  Abstr.,  1902,  ii,  702),  the 
author  finds  that  when  it  is  attempted  to  burn  away  the  hydrogen 
from  a  mixture  with  methane  by  means  of  palladinised  asbestos  an 
appreciable  part  of  the  latter  gas  always  undergoes  combustion.  In 
this  case,  however,  the  temperature  at  which  the  hydrogen  burns  is 
not  raised,  as  is  the  case  with  the  mixtures  previously  examined,  so 
that  the  combustion  of  the  methane  must  be  due  to  the  great  heating 
effect  of  the  burning  hydrogen,  which  raises  the  temperature  of  the 
mixture  locally  to  that  at  which  methane  burns.  T.  H.  P. 

Separation  of  Mineral  Oil  from  Oil  of  Turpentine  and 
Resin  Oil.  Hermann  Herzfeld  (Zeit.  offentl.  Chem.,  1902,  8, 
446 — 447). — Ten  c.c.  of  oil  of  turpentine  are  placed  in  a  flask  sur¬ 
rounded  by  a  water-jacket  and  having  ground  into  its  neck  a  graduated 
cylinder  fitted  with  a  tap.  Fifteen  c.c.  of  fuming  nitric  acid  are 
added  to  the  turpentine  drop  by  drop  from  the  cylinder  with  constant 
shaking.  The  gases  formed  escape  by  a  side  opening  in  the  stopper 
of  the  flask.  The  mixture  is  then  transferred  to  the  upper  cylinder 
and  the  separated  mineral  oil  read  off,  or  weighed  after  washing  with 
a  little  nitric  acid  and  then  with  cold  water.  Mineral  oil  in  resin  oil 
may  also  be  estimated  by  this  method,  more  care,  however,  being 
required  to  prevent  violent  reaction  between  the  oil  and  nitric  acid, 
and  consequent  loss.  W.  P.  S. 

Detection  of  Resin  Oil  in  Mineral  Oils.  Georges  Halphen 
(J.  Pharm.  Chim.,  1902,  [.vi],  16,  478 — 483.  Compare  Abstr.,  1902, 
ii,  293). — Resin  oil  gives  an  intense  violet  colour  on  treatment  with 
phenol  and  bromine  in  carbon  tetrachloride  or  light  petroleum  solu¬ 
tion.  Most  vegetable  and  many  animal  oils  give  similar,  but  less 
intense,  tints,  mineral  oils  giving  a  brown  colour  with  at  most  a  violet 
reflex.  The  presence  of  water  or  alcohol  prevents  or  hinders  the 
reaction.  The  test  is  applied  by  moistening  a  porcelain  dish  with  a 
solution  of  one  drop  of  oil  in  2  c.c.  of  a  reagent  composed  of  1  part  of 
absolute  phenol  in  2  of  carbon  tetrachloride,  and  allowing  bromine 
vapour  to  descend  evenly  over  the  surface  from  a  solution  of  bromine 
(1  vol.)  in  carbon  tetrachloride  (4  vols.) ;  the  colour  is  developed 
in  from  5  to  10  seconds. 

The  oils  may  be  divided  into  four  classes  :  (1)  Those  giving  an 
intense  reaction  :  violet,  resin  ;  carmine  mixed  with  blue  or  violet, 
resin,  and  Chinese  wood  oil  (the  latter  often  gives  emerald-green) ; 
pure  carmine,  changing  to  ill-defined  violet,  marine  animal  oils.  (2) 
Those  giving  well-marked,  but  less  intense,  reaction:  carmine,  animal 
oils,  arachis,  butters,  and  lanoline.  (3)  Those  giving  two  less  intense 
colour  zones,  the  upper  violet,  the  lower  blue  ;  linseed  and  hemp.  (4) 
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Those  giving  very  feeble  or  ill-defined  tints  ;  in  general,  all  other  vege¬ 
table  oils. 

Details  of  the  colours  produced  by  a  large  number  of  specific  oils 
are  given  in  the  paper.  G.  D.  L. 

Digester-lixiviator  for  Testing  Gutta-Percha.  Maurice  Pontio 
[Ann.  Chirn .  anal .,  1902,  7,  450 — 452). — An  apparatus  by  means  of 
which  four  samples  may  undergo  a  preliminary  extraction  by  being  placed 
in  contact  with  the  boiling  solvent  (alcohol,  chloroform,  toluene).  The 
vapour  passes  through  four  pear-shaped  glass  vessels  placed  one  above 
the  other  and  each  containing  a  sample  already  partly  exhausted. 
0  5  gram  of  gutta-percha  finely  cut  up  is  placed  on  a  weighed  filter 
which  is  inserted  in  a  perforated  funnel,  which  is  then  suspended  in  the 
extracting  vessel.  For  details  of  construction,  the  drawing  in  the 
original  paper  should  be  consulted.  L.  de  K. 

Estimation  of  Glycerol  in  Wine.  J.  Auguste  Trillat  ( Compt . 
rend.,  1902,  135,  903 — 905). — Of  the  substances  left  on  evaporating 
wine,  cold  ethyl  acetate  dissolves  only  the  glycerol.  In  order  to 
estimate  the  glycerol,  50  c.c.  of  wine  are  evaporated  at  70°  in  a  silver 
basin  to  one-third  of  this  volume,  and  then,  after  addition  of  animal 
charcoal,  the  evaporation  is  carried  to  dryness  ;  to  the  residue,  5  grams 
of  calcium  oxide  are  added  and  the  mixture  extracted  twice  by 
thoroughly  shaking  with  30  c.c.  of  cold  ethyl  acetate  free  from  alcohol ; 
on  evaporating  the  extract,  nothing  but  glycerol  remains. 

K.  J.  P.  O. 

Estimation  of  Pentoses.  Richard  Jager  and  Ernst  Unger 
Ber.,  1902,  35,  4440 — 4443). — Councler’s  method  ( Chern .  Zeit.,  1894, 
18,  966)  has  been  employed  for  the  estimation  of  furfuraldehyde  from 
the  following  substances  :  furfuraldehyde,  pure  arabinose,  gum  from 
linseed,  pine-wood,  black  and  white  pepper.  The  substance  was  dis¬ 
tilled  with  hydrochloric  acid,  the  distillate  condensed  with  phloro- 
glucinol,  and  the  product  analysed.  With  pure  furfuraldehyde,  the 
analytical  data  obtained  agreed  with  the  formula  CuH804,  but  in  all 
the  other  cases  the  percentage  of  carbon  was  too  low,  and  that  of  the 
hydrogen  too  high,  owing  to  the  presence  of  some  impurity.  It  follows 
that  the  amounts  of  pentoses  found  by  Oouncler’s  method  are  too  high. 

J.  J.  S. 

Densimetric  Estimation  of  Sugar  [in  Urine].  Th.  Lohnstein 
(Chem.  Centr.,  1902,  ii,  1075 ;  from  Apoth.-Zeit.,  17,  664). — A  slight 
modification  of  Roberts’s  formula  used  in  his  densimetric  estimation  of 
sugar  in  urine.  The  formula  proposed  is  p=f  (s  -  s0),  in  which  p  re¬ 
presents  the  percentage  of  sugar,  s  the  density  of  the  urine  before 
fermentation,  s0  the  density  after  fermentation,  and  f  a  constant  to 
which,  in  practice,  the  value  221  may  be  assigned.  L.  de  K. 

Application  of  the  /3-Naphthylhydrazones  to  the  Detection 
and  Separation  of  the  Sugars.  Albert  Hilger  and  S.  Rothen- 
fusser  (Ber.,  1902,  35,  4444 — 4447.  Compare  Abstr.,  1902,  ii,  479). — 
Xylose- fi-naphthylhydrazone  crystallises  from  a  mixture  of  methyl 
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alcohol  and  chloroform  or  benzene  in  greenish-yellow  nodules  and 
melts  at  123 — 124°.  Lcevulose-(3-naphthylhydrazone  separates  in  yellow 
crystals  when  chloroform  or  benzene  is  added  to  its  alcoholic  solution 
and  melts  at  161 — 162°.  The  solubility  of  these  hydrazones  in  alcohol 
affords  a  ready  method  of  separating  xylose  and  Isevulose  from  other 
sugars. 

The  physical  data  of  the  hydrazones  given  by  de  Bruyn  and  Alberda 
van  Ekenstein  (Abstr.,  1896,  i,  588)  differ  somewhat  from  those 
obtained  by  the  authors.  The  difference  is  due  to  impurities  and  not 
to  stereoisomerism.  R,.  H.  P. 


Calculation  of  Real  Sugar  in  Chocolate.  Alexandre  Leys 
(J.  Pharm.  Chim.,  1902,  [vi],  16,  471 — 474). — Five  and  ten  grams  of 
chocolate  are  separately  dissolved  in  water,  precipitated  with  basic 
lead  acetate,  made  up  to  100  c.c.,  and  the  rotations,  a  and  a,  of  each 
determined.  The  real  amount  of  sugar  in  10  grams  ($j)  is  then  calcu¬ 


lated  by  the  formula  $1  =  0,752 


G.  D.  L. 


Estimation  of  Baffin ose.  G.  Wiske  (Zeit.  Ver.  deut.  Zuckerind., 
1902,  502,  945 — 948). — The  employment  of  animal  charcoal  for 
classification  in  the  estimation  of  raffinose  in  sugar  products  by  the 
inversion  and  polarisation  method  leads  to  a  high  value  being  obtained 
for  the  raffinose,  and  this  the  author  shows  to  be  due  to  the  relatively 
large  absorption  of  the  melibiose  formed  on  hydrolysing  the  raffinose. 
In  the  experiments  made,  the  charcoal  used  was  a  sample  of  bone 
black  extracted  with  hydrochloric  acid,  obtained  from  the  laboratory 
of  the  German  Sugar  Industry  Union,  and  taking  the  half  normal 
weight  of  sugar  (13'024  grams)  per  100  c.c.,  the  corrections  to  be 
applied  to  the  polariscope  readings,  after  inversion,  for  different  per¬ 
centages  of  raffinose  found  are:  for  3  per  cent,  of  raffinose,  +0*1°; 
4  per  cent.,  0'2° ;  5  per  cent.,  0'3°,  and  0’1°  for  each  percent,  of  raffin¬ 
ose  up  to  14.  T,  H.  P. 

[Action  of  Alkaline  Sugar  Solutions  on  Potassium  Cyanide.] 
Th.  Schumacher  [Zeit.  Nahr.  Genussm.,  1902,  5,  1099 — 1105). — The 
mixture  of  various  alkaline  sugar  solutions  with  potassium  cyanide 
caused  a  considerable  loss  of  hydrogen  cyanide  to  take  place,  dextrose 
having  the  most  pronounced  action.  After  8  days,  a  mixture  of  equal 
parts  of  A/2  potassium  cyanide  solution  and  10  per  cent,  alkaline 
dextrose  solution  showed  only  traces  of  cyanide  when  tested,  and  bad 
no  poisonous  action  on  rabbits.  Milk,  flesh,  and  solutions  of  albumin 
had  the  same  action  on  potassium  cyanide  as  sugars.  W.  P.  S. 

Analysis  of  Blast  Furnace  Dust.  Leopold  Schneider  (i Ghent . 
Cenir .,  1902,  ii,  1161  ;  from  Oesterr.  Zeit.  Berg.-Hiitt.,  50,  498). — The 
aqueous  solution  of  this  dust  contains  potassium  ferrocyanide,  thio¬ 
cyanate,  and  cyanide;  also  potassium  hydroxide,  carbonate,  and 
chloride.  On  adding  silver  nitrate  to  the  strongly  alkaline  solution, 
the  ferrocyanide  is  precipitated,  and  from  the  amount  of  metallic  silver 
or  ferric  oxide  obtained  from  the  precipitate,  the  potassium  ferrocyanide 
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may  be  calculated.  On  acidifying  the  filtrate  with  nitric  acid,  the 
other  cyanides  are  thrown  down.  The  precipitate  from  an  aliquot 
part  of  the  first  filtrate  is  oxidised  with  nitrohydrochloric  acid,  the 
solution  is  diluted  and  filtered,  and  the  sulphur  (thiocyanate)  is  esti¬ 
mated  as  barium  sulphate.  Another  part  of  the  filtrate  is  also  pre¬ 
cipitated  with  nitric  acid  and  the  precipitate  heated  for  an  hour  in 
the  boiling  water-bath  with  200  c.c.  of  water  and  10  c.c.  of  nitric  acid 
of  sp.  gr.  T2.  This  dissolves  silver  cyanate,  which  is  then  estimated 
as  chloride.  The  precipitate  obtained  with  a  third  portion  of  the 
filtrate  from  the  ferrocyanide  precipitate  is  boiled  for  an  hour  with  an 
equal  volume  of  strong  nitric  acid,  diluted  with  an  equal  volume  of 
water,  and  filtered.  The  silver  which  has  passed  into  the  solution 
represents  cyanate,  thiocyanate,  and  cyanide.  L.  de  K. 

Reduction  of  Ammoniacal  Silver  Solutions  by  Organic 
Substances.  Gilbert  T.  Morgan  and  Frances  M.  G.  Micklethwait 
(J.  Soc.  Chem.  Ind.,  1902,  21,  1373— 1375).— The  results  of  the 
experiments  emphasise  the  necessity  of  caution  in  employing  the  well- 
known  reaction  for  formic  and  tartaric  acids  and  the  aliphatic  alde¬ 
hydes.  A  list  of  substances,  divided  into  twelve  groups,  is  given,  the 
majority  of  which  reduces  silver  solutions.  Reduction  occurs  with 
aromatic  mono-  and  di-amines,  morphine,  anthracene,  sulphinic  acids, 
phenols  (mono-,  di-,  and  tri-hydric),  carbonyl  derivatives,  aminoazo- 
derivatives,  uric  acid,  and  glycerol  (under  certain  conditions).  The 
action  is,  however,  only  slight  with  the  nitro-  and  carboxyl-derivatives 
of  the  phenols,  thionaphthols,  thiophen,  naphthalene,  and  unsaturated 
compounds  (turpentine,  &c.).  W.  P.  S. 

Estimation  of  Lactic  Acid  in  the  Volatile  Acids  of  Wine. 
Alfred  Partheil  (Zeit.  Nahr.  Genussm.,  1902,  5,  1053 — 1062). — A 
part  of  the  lactic  acid  occurring  in  wine  is  found  with  the  volatile 
acids  and  cannot  be  separated  from  acetic  acid  by  distillation  (com¬ 
pare  Abstr.,  1901,  ii,  700).  The  following  method  is  given  for  the 
estimation  of  lactic  acid  in  the  presence  of  volatile  acids.  The  dry 
barium  salts  are  placed  in  a  small  flask  provided  with  an  india-rubber 
stopper,  through  which  pass  a  tap-funnel  and  a  delivery  tube.  The 
latter  is  connected  with  a  nitrometer  filled  with  potassium  hydroxide 
solution.  A  little  concentrated  sulphuric  acid  is  run  into  the  flask 
and  the  latter  is  heated.  The  carbon  monoxide  formed  is  collected  in 
the  nitrometer,  small  amounts  of  sulphur  dioxide  and  carbon  dioxide, 
which  are  also  evolved,  being  absorbed  by  the  potassium  hydroxide. 
The  decomposition  of  the  lactic  acid  proceeds  according  to  the  formula 
CH3*CH(0H)*C02H  =  CIIg’COH  +  H20  +  CO.  The  number  of  c.c.  of 
carbon  monoxide,  reduced  to  0°  and  760  mm.  pressure,  multiplied  by 
0-0012507  gives  the  weight  of  carbon  monoxide,  and  on  multiplying 
this  by  3T26  the  amount  of  lactic  acid  is  found.  The  quantity  of 
the  latter  present  in  the  volatile  acids  of  wine  is  about  0'04  per  cent. 

W.  P.  S. 

Estimation  of  Tannic  Acid  by  Ferric  Salts.  Ruoss  (Zeit. 
anal.  Chem.,  1902,41,  717 — 734). — The  official  method  of  estimation 
by  hide  powder  is  open  to  the  objection  that  the  hide  is  capable  of  ab- 
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sorbing  large  amounts  of  acid  dyes,  such  as  chestnut  brown,  which  may 
be  used  for  the  adulteration  of  tanning  materials,  and  that  it  is  liable 
in  some  cases  to  give  results  far  above  the  truth.  The  following  pro¬ 
cess  yields  a  normal  ferric  tannate,  which  on  ignition  leaves  pure  ferric 
oxide,  from  which  the  amount  of  tannic  acid  can  be  calculated  by 
multiplying  by  4’024.  The  solutions  required  are  (1)  a  Nj 2  solution 
of  sodium  carbonate,  (2)  a  ferric  solution  (sulphate  or  chloride)  slightly 
above  W/2  strength,  (3)  acetic  acid  of  6  N  strength  containing  5  grams 
of  sodium  tartrate  per  litre.  When  equal  volumes  of  (1)  and  (2)  are 
mixed,  the  filtrate  from  them  must  not  be  alkaline.  Fifty  c.c.  of  the 
tannic  acid  solution,  of  strength  not  exceeding  0'4  per  cent.,  are  mixed 
with  10  c.c.  of  solution  (1),  then  10  c.c.  of  solution  (2),  then  immediately 
with  25  c.c.  of  solution  (3),  and  well  shaken.  The  mixture  may  then  be 
boiled,  which  accelerates  the  reaction.  After  boiling  for  a  minute,  the 
precipitate  is  collected  on  a  filter,  washed  with  hot  water  until  free  from 
iron,  dried,  and  ignited.  Ferric  gallate,  being  soluble  in  normal  acetic 
acid,  is  not  precipitated  under  these  conditions.  M.  J.  S. 

Detection  of  Heated  Milk  by  means  of  Methylene  Blue. 
Franz  Schardinger  (Zeit.  Nahr.  Genusam .,  1902,  5,  1113 — 1121). — 
The  reagent  employed  consists  of  a  mixture  of  5  c.c.  of  a  saturated 
alcoholic  solution  of  methylene  blue,  5  c.c.  of  a  40  per  cent,  solution 
of  formaldehyde,  and  190  c.c.  of  water.  One  c.c.  of  this  reagent  is 
mixed  with  20  c.c.  of  milk  in  a  test-tube  18  cm.  in  length  and  1‘5  cm. 
in  diameter,  the  tube  being  then  placed  in  water  heated  at  45 — 50°. 
Raw  milk  decolorises  the  solution  in  about  10  minutes,  whilst  heated 
milk  has  no  action  on  the  colour.  The  critical  temperature  is  about 
80°.  A  similar  reagent,  but  without  the  formaldehyde,  is  sometimes 
decolorised  by  raw  milk.  W.  P.  S. 

Detection  of  Heated  Milk  by  means  of  the  Guaiacum  Test. 
Ew.  Weber  [Milch.  Zeit.,  1902,  31,  657 — 659,  and  673 — 676). — The 
test  recommended  by  Arnold  (Abstr.,  1902,  ii,  539)  was  found  to  be 
simple  and  trustworthy.  About  10  per  cent,  of  heated  milk  can  be 
detected  in  raw  milk.  The  limit  of  temperature  is  about  80°.  Ordin¬ 
ary  preservatives,  present  in  the  quantities  usually  employed,  have 
no  influence  on  the  test,  but  an  excessive  amount  of  formaldehyde 
interferes  with  the  formation  of  the  blue  ring.  The  test  is  applicable 
to  sour  milk,  curds,  whey,  and  goats’  milk.  Raw  asses’  milk  gives  no 
blue  ring.  Tincture  of  guaiacum  wood  yields  the  best  results  and 
keeps  well.  W.  P.  S. 

Fats  with  Double  Melting  Points.  Hans  Kreis  and  August 
Hafner  [Zeit.  Nahr.  Genussm.,  1902,  5,  1122 — 1124). — On  repeatedly 
crystallising  lard,  beef-fat,  and  mutton-fat  from  ether,  products  were 
obtained  which,  after  treatment  with  Hiibl’s  solution  to  remove 
small  quantities  of  olein  and  recrystallising  from  ether,  gave  the  follow¬ 
ing  results.  The  lard  crystals  melted  to  a  clear  liquid  at  5 1  '2°;  on  further 
heating  to  53°,  this  became  opaque  and  solid,  only  becoming  clear 
again  at  66,0°.  Beef-fat  crystals  first  melted  at  51 '5°,  became  opaque 
at  53°,  and  were  quite  clear  at  61 '9°.  Mutton-fat  crystals  melted  at 
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52,3°;  at  a  slightly  higher  temperature,  they  became  solid  and  again 
melted  at  62‘30.  Recrystallising  from  ether,  amyl  alcohol,  and  a 
mixture  of  benzene  and  alcohol  had  no  effect  on  the  melting  points. 

W.  P.  S. 

Estimation  of  Oil  in  Linseed.  Alberto  Goetzl  ( Chem .  Centr., 
1902,  ii,  1158;  from  Oesterr.  Chem.  Zeit.,  5,  413). — In  extracting 
linseed,  light  petroleum  is  recommended  instead  of  ether  as  it 
dissolves  less  cholesterol  and  linoxin.  Donath’s  reaction  is  not  charac¬ 
teristic  for  resins  only,  as  it  is  also  obtained  distinctly  with  linoxin. 

L.  de  K. 

[Detection  of  Sesame  Oil  in]  Earthnut  Oil,  &c.  J.  Schnell 
[Zeit.  Nahr.  Genussm.,  1902,  5,  961 — 963). — Equal  portions  of  the 
oil  and  stannous  chloride  solution  (German  Pharmocopceia  strength) 
are  shaken  in  a  test-tube  and  the  latter  placed  in  boiling  water  until 
its  contents  have  separated.  A  pink  coloration  indicates  the  presence 
of  sesame  oil.  The  test  is  particularly  applicable  in  the  case  of 
margarines  coloured  with  methyl-orange  or  some  other  tropoeolin, 
the  extraction  of  these  colours  with  hydrochloric  acid  before  applying 
the  test  being  unnecessary.  The  author  also  mentions  that  East 
Indian  samples  of  earthnut  oil  give  iodine  values  as  high  as  95 ‘0,  this 
value  being  considerably  above  that  usually  ascribed  to  earthnut  oil. 

W.  P.  S. 

Lecithin  in  Fats  and  Oils.  Hermann  Jackle  (Zeit.  Nahr. 
Genussm.,  1902,  5,  1062 — 1077). — Lecithin  is  not  present  in  the  free 
state  in  animal  or  vegetable  life,  and  is  an  accidental  constituent 
of  fats  and  oils.  Vegetable  seeds  yield  oils  containing  the  most 
lecithin,  and  the  difference  between  animal  and  vegetable  fats  in 
this  respect  may  be  of  some  analytical  use.  Butter  fat  contains  no 
lecithin,  although  this  occurs  in  milk.  The  simplest  way  of  estim¬ 
ating  lecithin  in  fats  is  the  basic  combustion  method.  W.  P.  S. 

Estimation  of  the  Nitrogenous  Constituents  of  Urine  by 
means  of  Mercuric  Chloride.  Ernst  Freund  and  Richard 
Fellner  (Zeit.  j)hysiol.  Chem.,  1902,  36,  401 — 406). — Fifty  c.c.  of 
urine  are  rendered  just  acid  with  hydrochloric  acid,  using  5  drops 
of  a  1  per  cent,  solution  of  sodium  alizarinsulphonate  as  indicator. 
A  sufficient  quantity  of  saturated  mercuric  chloride  solution  is  then 
added,  the  amount  required  being  previously  ascertained  by  adding 
the  solution  to  a  known  volume  of  the  urine  until  a  drop  tested  with 
sodium  carbonate  gives  a  yellow  precipitate.  After  removing  free 
hydrochloric  acid  from  the  urine  solution  by  the  addition  of 
a  little  sodium  acetate  solution  containing  acetic  acid,  the  precipi¬ 
tate  of  uric  acid  and  xanthine  bases  is  filtered  off.  Creatine  and 
ammonia  are  precipitated  in  the  filtrate  by  the  addition  of  an 
equal  volume  of  a  50  per  cent,  sodium  acetate  solution.  This 
precipitate  is  dissolved  in  hydrochloric  acid  and  divided  into  two 
portions ;  in  one,  the  total  nitrogen  is  estimated.  The  other  portion 
is  rendered  alkaline  with  potassium  hydroxide  and  potassium  iodide 
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is  added,  which  causes  the  ammonia  to  be  thrown  down  as  oxydi- 
mercuriammonium  iodide.  After  filtration,  the  filtrate  is  treated  by 
Kjeldahl's  method.  A  portion  of  the  filtrate  from  the  creatine- 
ammonia  precipitate  is  treated  with  hydrochloric  acid  in  the  pro¬ 
portion  of  3  *5  c.c.  of  acid  to  10  c.c.  of  saturated  mercuric  chloride 
solution,  the  amount  of  mercury  in  the  solution  having  been 
previously  estimated  by  titration  with  potassium  cyanide  and  silver 
nitrate.  The  acid  solution  is  then  precipitated  with  an  excess  of 
sodium  carbonate,  an  insoluble  compound  of  urea  and  mercury  being 
formed.  Should  the  urine  contain  albumin,  this  must  be  removed  by 
boiling  the  feebly  acid  solution  before  the  first  precipitation  with 
mercuric  chloride.  Peptones,  urobilin,  albumoses,  and  alloxuric 
substances  are  thrown  down  in  the  creatine  precipitation.  The 
presence  of  sugar  has  no  influence  on  the  process.  W.  P.  S. 

Estimation  of  Urea  by  the  Hypobromite  Process.  H.  J. 
Pechell  (. Brit .  Med.  J .,  1903,  i,  194). — It  has  been  stated  that  in 
diabetic  urine  the  urea  yields  nearly  the  normal  amount  of  nitrogen 
in  the  hypobromite  process.  It  is  now  found  that  although  the  addi¬ 
tion  of  dextrose  to  solutions  of  pure  urea  has  no  influence,  the 
addition  to  normal  urine  has  the  same  effect  as  in  diabetic  urine. 

W.  D.  H. 

Colour  Reaction  for  jo-Toluidine.  Joachim  Biehringer  and 
Albert  Busch  ( Chern .  Zeit.,  1902,  20,  1128 — 1129). — When  to  a 
slightly  acid  solution  of  jo-toluidine  in  hydrochloric  acid  a  few  drops  of 
ferric  chloride  are  added,  the  mixture  assumes  a  Bordeaux-red  colour, 
slowly  in  the  cold,  but  rapidly  on  boiling.  If  aniline  or  toluidine  is  also 
present,  a  bluish-green  precipitate  is  formed,  whilst  the  filtrate  is  red. 
The  reaction  is  so  sensitive  that  traces  of  jp-toluidine  may  be  detected 
in  “  pure  ”  specimens  of  aniline  and  o-toluidine.  L.  de  K. 

Quantitative  Separation  of  Leucine  and  Tyrosine.  Josef 
Habermann  and  R.Ehrenfeld  {Zeit.  physiol.  Chern.,  1902,37,  18 — 28). 
— A  mixture  of  leucine  and  tyrosine  is  readily  separated  by  the  aid 
of  boiling  glacial  acetic  acid,  in  which  the  leucine  is  fairly  readily 
soluble.  The  two  substances  may  then  be  further  purified  by 
crystallisation  from  alcohol  or  water.  The  leucine  obtained  in  this 
way  from  casein  melted  and  decomposed  at  270°  (uncorr.)  either  in 
an  open  or  a  closed  tube ;  the  tyrosine  melted  and  decomposed  at  272° 
(uncorr.)  in  an  open  tube,  but  at  265°  (uncorr.)  in  a  closed  tube. 

The  solubilities  in  glacial  acetic  acid  are:  leucine  at  16°,  10*9  ;  at 
117°,  29*23  ;  tyrosine  at  16°,  0*14;  at  117°,  0*18.  The  separation  is 
practically  quantitative  when  0  5 — 1‘0  gram  of  the  mixture  is  heated 
just  to  boiling  with  10  c.c.  of  glacial  acetic  acid  and  10  c.c.  of 
95  per  cent,  alcohol.  J.  J.  S. 
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Abnormal  Changes  in  some  Lines  in  the  Spectrum  of 
Lithium.  Hugh  Ramage  ( Proc .  Roy .  Soc.,  1903,  71,  164 — 171). — 
The  flame,  spark,  and  arc-light  spectra  of  lithium  have  been  examined, 
and  the  results  compared  with  those  obtained  by  other  observers.  The 
lines  in  the  principal  series  broaden  and  reverse  quite  normally.  In 
the  second  subordinate  series,  the  lines  do  not  reverse  even  in  the  arc, 
but  they  may  be  caused  to  broaden  towards  the  less  refrangible  end  of 
the  spectrum.  In  the  first  subordinate  series,  the  lines  broaden  more 
rapidly  on  the  more  refrangible  side  of  the  spectrum.  In  intense  arcs, 
the  inner  cone,  and  in  weak  arcs  and  sparks  the  parts  near  the 
negative  pole,  give  a  broad  reversed  line  with  its  centre  about  wave¬ 
length  4603 ,07,  which  coincides  with  the  lines  in  the  spectra  of  the 
oxyhydrogen  flame  and  of  the  uncondensed  spark.  The  true  lithium 
lines  are  those  which  occur  in  the  spectrum  in  the  oxyhydrogen  flame. 

J.  McC. 

Emanation-substance  from  Pitchblende  and  Radium.  Fritz 
Giesel  ( Ber .,  1903,  36,  342 — 347.  Compare  this  vol.,  ii,  20). — A 
substance  can  be  isolated  from  pitchblende  which  is  quite  free  from 
radium  and  thorium,  but  yet  gives  off  a  powerful  emanation ;  this 
emanation,  unlike  that  from  thoria,  does  not  decrease  in  intensity 
with  time  (compare  Rutherford  and  Soddy,  Trans.,  1902,  81,  837). 
The  chloride  crystallises  well,  phosphoiesces  and  emits  the  emana¬ 
tion  ;1  the  sulphate  does  not  exhibit  these  properties.  The  main 
impurity  in  this  specimen  seems  to  be  lanthanum  salts.  The 
Becquerel  radiation  of  this  substance  has  about  the  same  intensity  as 
that  of  radium.  A  series  of  experiments  has  shown  that  the  velocity 
of  the  emanation  in  an  electric  field  is  increased  when  it  moves  in  a 
direction  from  a  positive  to  a  negative  electrode,  and  is  decreased  when 
it  moves  in  the  opposite  direction.  The  emanation  must  therefore 
carry  a  positive  charge.  The  name  E-radiation  is  suggested  for  the 
radiation  of  this  substance. 

It  has  been  shown  by  Runge  and  Bodlander  that  the  gas  evolved  by 
a  solution  of  radium  bromide  is  hydrogen.  K.  J.  P.  O. 

Luminescence  of  Gases.  Alexander  de  Hemptinne  (Bull. 
Acad.  Roy.  Belg  ,  1902,  11,  775 — 795). — The  paper  contains  data  on 
the  connection  between  the  nature  of  the  gas,  the  pressure,  and  the 
electrical  conditions  required  to  induce  luminescence  under  the 
influence  of  electric  waves.  Hydrogen,  ammonia,  acetylene,  carbon 
monoxide,  nitrogen,  oxygen,  carbon  dioxide,  and  carbon  disulphide,  and 
mixtures  of  hydrogen  and  acetylene  were  examined.  The  chemical 
changes  caused  by  the  electric  waves  in  gaseous  mixtures  were  studied. 
Carbon  disulphide  appears  to  be  decomposed  more  quickly  than 
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ammonia  in  a  mixture,  but  the  reaction  is  probably  complicated,  thio¬ 
cyanates  being  formed.  The  decomposition  of  carbon  disulphide  is  also 
greater  in  the  presence  of  hydrogen  than  of  nitrogen ;  this  the  author 
considers  to  be  due  to  emission  of  more  “  electric  corpuscles,”  which 
favour  the  decomposition,  by  hydrogen  than  by  nitrogen.  G-.  D.  L. 

Radioactivity  from  Rain.  C.  T.  R.  Wilson  ( Proc .  Camb.  Phil. 
Soc.,  1902,  12,  17). — A.  vessel,  either  of  platinum  or  of  porcelain,  in 
which  freshly  fallen  rain  has  been  evaporated  to  dryness  exhibits 
radioactivity  for  a  few  hours,  and  the  vessel  may  be  heated  to  dull 
redness  without  destroying  the  effect.  The  character  of  the  rain  and 
the  time  of  its  fall  are  also  immaterial,  the  only  abnormally  large 
effect  being  obtained  from  rain  collected  during  a  thunderstorm.  If  a 
precipitate  is  produced  in  the  freshly  fallen  rain,  either  from  barium 
chloride  and  sulphuric  acid  or  from  alum  and  ammonia,  the  radioactivity 
is  associated  with  the  precipitate,  and  the  vessel  in  which  the  filtrate 
is  evaporated  remains  inactive.  From  190  c.c.  of  rain,  a  precipitate 
was  obtained  which  increased  the  ionisation  within  a  testing  vessel  to 
100  times  its  normal  value.  Similar  precipitates  formed  in  tap  water, 
or  in  rain  water  which  has  stood  for  twenty-four  hours,  are  quite 
inactive.  J.  C.  P. 

Spontaneous  Ionisation  in  Air  at  Different  Temperatures 
and  Pressures.  J.  Patterson  (Proc.  Camb.  Phil.  Soc.,  1902, 12,  44). 
— The  experiments  indicate  that  the  spontaneous  ionisation  referred 
to  is  really  due  to  easily  absorbed  radiation  from  the  walls  of  the 
vessel.  J.  0.  P. 

Bipolar  Electrodes  with  Insoluble  Anodes.  Andre  Brocket 
and  C.  L.  Barillet  (Bull.  Soc.  chim.,  1903,  [iff],  29,  73 — 77). — The 
term  bipolar  or  interelectrode  is  used  to  describe  a  sheet  of  metal 
inserted  between  the  anode  and  cathode  of  an  electrolytic  cell ;  the 
face  of  the  intereleotrode  opposite  to  the  cathode  of  the  cell  is  called 
the  interanode,  and  the  second  face  the  intercathode. 

The  bipolar  electrode  used  consisted  of  a  sheet  of  platinum  immersed 
in  the  liquid,  but  not  in  contact  with  the  walls,  of  a  cell  in  which  a 
solution  of  cupric  sulphate  was  undergoing  electrolysis  between  an 
anode  and  a  cathode  of  copper.  Under  these  conditions,  the  propor¬ 
tion  of  the  current  (indicated  by  the  amount  of  copper  deposited  on 
the  intercathode)  which  passes  through  the  interelectrode  is  always 
small  and  dependent  on  the  difference  of  potential  at  the  cell  electrodes, 
which  must  be  greater  than  the  tension  of  dissociation  of  the  electrolyte, 
and  on  the  relation  between  the  surfaces  of  the  bipolar  electrode  and 
the  section  of  the  cell,  which  must  be  nearly  equal  before  any  consider¬ 
able  proportion  of  the  current  passes  through  the  former. 

The  potential  difference  for  a  given  current  strength  is  greatest 
when  the  interelectrode  is  placed  midway  between  the  electrodes. 
Displacement  towards  the  anode  gives  rise  to  the  deposition  of  a 
thickened  circular  deposit  of  small  diameter,  whilst  displacement 
in  the  opposite  direction  leads  to  the  formation  of  a  thin,  square  deposit 
of  larger  surface. 
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When  the  insoluble  interanode  is  made  soluble  by  coating  it  with 
a  layer  of  copper,  the  potential  difference  for  the  same  current  strength 
is  reduced  and  the  deposit  on  the  intercathode  is  increased  until  the 
interanode  copper  is  wholly  dissolved.  The  potential  difference  then 
increases  and  the  excess  of  the  intercathode  deposit  is  slowly  dissolved, 
leaving,  however,  a  circle  of  slightly  larger  diameter  than  that  obtained 
under  the  usual  conditions,  after  which  the  reaction  proceeds  normally. 
This  displacement  of  the  interanode  copper  film  occurs  even  when  the 
potential  difference  is  less  than  the  dissociation  tension  of  cupric 
sulphate. 

Where  two  platinum  interelectrodes  are  used,  disposed  at  equal 
distances  from  the  cell  electrodes  and  from  each  other,  the  requisite 
difference  of  potential  is  higher  than  where  one  is  used,  the  deposit  of 
copper  is  less  and  is  unequally  divided  between  the  two  intercathodes, 
that  nearer  the  cell  anode  receiving  more  than  that  more  remote. 

T.  A.  H. 

Bipolar  Electrodes  with  Soluble  Anodes.  Andr^  Brochet 
and  G.  L.  Barillet  ( Bull .  Soc.  chim.,  1903,  [iii],  29,  77 — 82.  Com¬ 
pare  preceding  abstract). — Assuming  that  a  copper  interanode 
exerts  no  special  action  in  an  electrolytic  cell  in  which  an  acid 
solution  of  cupric  sulphate  is  the  electrolyte  and  also  that  the 
current  flow  is  uniform,  w/W=sjS,  where  w  and  W  are  the  masses 
of  copper  deposited  on  the  intercathode  and  cathode  respectively  and 
s  and  S  the  surfaces  of  the  interelectrode  and  cell  section  respectively. 
Measurements,  made  by  means  of  a  separable  bipolar  electrode  com¬ 
posed  of  two  thin  sheets  of  copper  joined  by  caoutchouc  bands,  show 
that  the  deposition  of  copper  on  the  intercathode  is  much  less  for 
weak  currents  and  slightly  less  for  strong  currents  than  that 
requited  by  the  foregoing  relation  ;  the  results  are  of  the  same  order 
whether  pure  or  impure  copper  is  employed. 

This  difference  is  due  to  a  small  extent  to  ordinary  polarisation 
effect,  but  principally  to  a  phenomenon  described  as  “  resistance  to 
current  flow”  or  “  back  E.M.F.”  of  the  kind  observed  by  Poggendorf, 
Lechner,  Lenz,  Bary,  and  others  in  the  investigation  of  electrodes  with 
soluble  anodes.  The  author  prefers  to  regard  the  effect  as  due  to 
a  variable  “back  E.M.F.,”  since  if  it  were  a  lesistance  its  relation  to 
the  current  strength  would  be  constant.  The  value  a  of  the  small 
polarisation  effect,  together  with  that  due  to  this  “  back  E.M.F.”  is 
given  by  the  relation  E'  -  E—  (n  —  \)a,  where  E'  and  E  are  respect¬ 
ively  the  E.M.F.' s  of  the  cell,  with  and  without  n  bipolar  electrodes, 
dividing  the  cell  completely  into  ( n  +  1)  parts  ;  it  may  amount  to 
Ej  10  for  the  current  strengths  employed  in  practice. 

T.  A.  H. 

Employment  of  Bipolar  Electrodes.  Andrei  Brochet  and 
C.  L.  Barillet  ( Bull .  Soc.  chim.,  1903  [iii ],  29,  82 — 83.  Compare 
preceding  abstracts). — Interelectrodes  with  either  soluble  or  insoluble 
anodes  equally  deflect  the  current  flow ;  when  used  commercially,  they 
should  divide  the  cell  completely  into  two  or  more  parts  and  where 
mechanical  agitation  of  the  electrolyte  is  necessary  they  should  be 
enclosed  in  frames.  The  results  recorded  in  the  two  preceding 
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abstracts  show  that  no  loss  results  from  the  use  of  wooden  vats 
lined  with  lead  in  “  wet  ”  electrometallurgical  processes. 

T.  A.  H. 

Reduction  of  Insoluble  Cathodes.  Alfred  T.  Weightman 
{J.  Physical  Chem.,  1903,  7,  18 — 28). — The  reduction  of  lead  sulphate 
requires  a  higher  voltage  than  the  liberation  of  hydrogen,  yet  little 
hydrogen  is  evolved  in  charging  a  storage  cell  until  practically  all  the 
lead  sulphate  is  reduced.  In  the  electrolytic  process  for  the  reduction 
of  lead  sulphide,  the  difference  between  the  thermal  values  of  lead  and 
hydrogen  formation  is  very  considerable,  and  it  is  remarkable  that 
notwithstanding  this  a  high  reduction-efficiency  is  obtained.  The 
efficiency  is  dependent  largely  on  the  purity  and  fineness  of  division  of 
the  ore,  but  is  independent  of  the  current  density.  The  ore,  however, 
cannot  be  completely  reduced,  about  5  per  cent,  of  lead  sulphide  always 
remaining.  Examination  of  the  gases  evolved  shows  that  oxygen  is 
present  in  only  small  quantities;  this  is,  perhaps,  due  to  oxidation  of  the 
hydrogen  sulphide  to  oxy-sulphur  compounds.  Experiments  were  also 
made  with  cuprous  and  nickel  sulphides.  The  explanation  of  these 
results  may  be  that  the  voltage  required  to  liberate  hydrogen  is  not 
constant  but  dependent  on  the  metal  constituting  the  cathode. 

L.  M.  J. 

Behaviour  of  a  Potassium  Amalgam  Cathode  in  a  Vacuum 
Tube.  Theodore  Lyman  ( Proc .  Camb.  Phil.  <Soc.,  1902,  12,  45 — 46). 
— The  potential  difference  necessary  to  send  a  discharge  through  air  at 
low  pressures  is  less  when  a  potassium  amalgam  is  used  as  cathode 
than  when  pure  mercury  is  employed.  J.  C.  P. 

Electromotive  Force  of  Alloys  of  Tin,  Lead,  and  Bismuth. 
E.  S.  Shepherd  {J.  Physical  Chem.,  1903,  7,  15 — 17). — The  E.M.F.  of 
alloys  of  bismuth  and  tin  measured  against  pure  tin  is  exceedingly 
small,  being  little  greater  than  that  of  one  sample  of  tin  against 
another,  so  that  tin  and  bismuth  separate  pure  from  the  melt  and  form 
no  solid  solution.  Lead  and  bismuth  alloys  measured  against  lead, 
however,  give  an  E.M.F.  which  increases  as  the  amount  of  bismuth 
increases  to  about  10  per  cent.,  and  then  remains  constant  until  the 
percentage  reaches  about  90,  after  which  it  increases  to  the  value  for 
pure  lead.  This  accords  with  a  system  giving  two  solid  solutions; 
at  first,  a  variable  single  solid  phase  is  present,  then  from  10  to  90  per 
cent,  bismuth,  two  solid  phases  of  constant  composition,  and  after¬ 
wards  one  variable  solid  phase.  The  results,  therefore,  completely 
confirm  the  author’s  previous  experiments  (this  vol.,  ii,  77).  L.  M.  J. 

The  Hall  Effect  and  the  Speed  of  Ions  of  a  Salt  Vapour. 

Georges  Moreau  ( Compt .  rend.,  1902,  135,  1326 — 1328.  Compare 
this  vol.,  ii,  125). — By  the  method  previously  described,  it  has 
been  found  that  the  speed  of  the  negative  ion  diminishes  as  the  con¬ 
centration  of  the  salt  increases,  and  is  dependent  solely  on  the  nature 
of  the  metal.  For  potassium  and  sodium  salts,  when  the  solution 
vaporised  is  A  to  A/256,  the  speed  varies  from  660  to  1320  cm.  per 
second  for  a  fall  of  potential  of  1  volt  per  cm. 

The  same  method  gives  as  the  speed  of  the  positive  ion  80  cm.  per 
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second  for  a  fall  of  1  volt  per  cm.,  whatever  be  the  nature  or  con¬ 
centration  of  the  salt. 

The  rotation-coefficient  of  the  Hall  effect  is  measured,  according  to 
Marx,  by  the  difference  of  these  speeds.  This  has  been  experimentally 
verified. 

The  author  concludes  that  the  negative  ion  consists  of  a  nucleus 
produced  by  the  disruption  of  the  metallic  atom  to  which  are  attached 
other  non-ionised  atoms,  increasing  in  number  with  the  concentration. 
The  positive  ion  would  be  formed  of  the  rest  of  the  atom  along  with 
the  molecules  of  the  surrounding  medium.  This  explains  the  pre¬ 
dominating  influence  of  the  metal  on  the  conductivity  of  salt  vapours 
as  observed  by  Arrhenius.  J.  McC. 

Magnetisation  of  Liquids  with  Change  of  Temperature. 

G.  Piaggesi  ( Nuovo  Cim.,  1902,  [v],  4,  247 — 269). — From  the 
results  of  experiments  made  on  water  and  on  aqueous  solutions  of 
various  concentrations,  of  salts  of  iron,  manganese,  cobalt,  and  nickel, 
the  author  draws  the  following  conclusions  :  (1)  for  water,  the  dia¬ 
magnetism  diminishes  with  rise  of  temperature,  of  which  it  is  a 
linear  function.  (2)  The  magnetic  susceptibility  of  water  for  tempera¬ 
tures  between  23°  and  86°  follows  the  law  : 

k=  -0*804(1  -0-00175*)l(r6, 

t  being  the  temperature.  (3)  The  magnetic  susceptibilities  of  solu¬ 
tions  decrease  as  the  temperature  rises,  the  temperature  coefficients 
for  the  solutions  examined  being  almost  identical  and  of  the  same 
order  of  magnitude  as  the  coefficient  of  expansion  of  gases.  (4)  The 
product,  0.&.1O-0,  of  the  magnetic  susceptibility  and  the  absolute 
temperature  is  a  constant,  the  value  of  which  depends  only  on  the 
nature  and  concentration  of  the  solution,  as  has  been  previously 
found  for  oxygen  and  for  aqueous  ferrous  sulphate  ;  this  product 
diminishes  with  the  concentration  of  the  solution.  T.  H.  P. 

Thermochemistry  of  Metaphosphoric  Acid.  H.  Giran  ( Compt . 
rend.,  1902,  135,  1333 — 1335). — The  heat  developed  by  the  transforma¬ 
tion  of  metaphosphoric  acid  into  orthophosphoric  acid  was  measured, 
the  change  being  brought  about  by  means  of  sulphuric  acid.  The 
result  obtained  was  : 

HP03  (solid)  +H20  (liquid)  =  H3P04  (solid)  +10*22  Cal.  The 
heat  of  solution  of  solid  metaphosphoric  acid  is  +9*76  Cal.;  the  heat 
of  solution  of  fused  sodium  metaphosphate  is  +  3*97  Cal.  The  heat 
of  neutralisation  of  dissolved  metaphosphoric  acid  by  sodium  hydr¬ 
oxide  is  +14*84  Cal.  From  these  results,  the  author  further  deduces: 

HP03  (solid)  +  Ha  (solid)  =NaP03  (solid)  +H  +63*03  Cal.  The 
corresponding  reaction  with  pyrophosphoric  acid  gives  54*11  Cal.,  and 
that  with  orthophosphoric  acid  gives  49*38  Cal.  The  heat  of  forma¬ 
tion  of  metaphosphoric  acid  from,  its  elements  is  calculated  to  be 
+  234*64  Cal.,  but  this  number  is  given  with  some  reserve.  J.  McC. 

Cinchona  Alkaloids.  [Thermochemistry  of]  Quinine  and 
Quinidine.  Marcellin  P.  E.  Berthelot  and  Gaudechon  {Compt. 
rend.,  1903,  136,  128 — 139). — A  complete  investigation  of  the 
thermochemistry  of  quinine  and  quinidine  has  been  made,  and  the 
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following  results  have  been  obtained.  The  heat  of  combustion  of 
anhydrous  amorphous  quinine,  C20H24O2N2,  is  8216  Cal.,  and  therefore 
the  mol.  heat  of  combustion  2661  3  Cal.  The  heat  of  formation 
from  the  elements  is  50 ‘5  Cal.,  and  the  heat  of  solution  in  dilute 
solution  of  4HC1  at  12°  is  + 16  2  Cal.  The  heat  of  solution  of 
crystallised  quinine  trihydrate  in  the  same  solution  is  +11*5  Cal., 
consequently  the  addition  of  3H20  to  anhydi’ous  quinine  is  accom¬ 
panied  by  a  development  of  -h  4*73  Cal.  The  heat  of  solution  of 
freshly  precipitated  quinine  in  4HC1  solution  differs  from  that  of  the 
anhydrous  substance  by  +  T55  Cal.,  and  this  can  be  explained  by 
assuming  that  the  hydration  of  the  quinine  is  slow.  The  heat  of 
solution  of  precipitated  quinine  which  has  stood  in  contact  with  the 
mother  liquor  for  5  days  is  lower  by  8‘5  Cal.  than  that  of  anhydrous 
quinine,  and  this  indicates  that  the  hydration  proceeds  beyond 
C20H24O2N2,3H2O  to  perhaps  8  or  9H20  ;  the  difference  may,  however,  be 
due  to  the  quinine  molecule  undergoing  some  specific  transformation. 
When  dilute  alkalis  are  added  to  quinine,  no  sensible  heat  change 
takes  place.  The  heats  of  neutralisation  with  various  acids  have  been 
determined  :  the  anhydrous  base  with  4HC1  (dilute)  develops  16*2  Cal. 
at  11°  and  15‘5  Cal.  at  19°,  whilst  with  HC1  at  11°  it  develops  9'9 
Cal.,  therefore  for  the  fixation  of  the  first  molecule  of  hydrogen  chloride 
9*9  Cal.  are  developed,  and  6-3  Cal.  for  the  second,  the  addition  of  more 
hydrogen  chloride  does  not  result  in  any  further  heat  change.  The 
values  found  for  the  heats  of  formation  of  the  solid  hydrochlorides  are 
11-9  Cal.  for  C20H24O2N2,HCl,  and  20*8  Cal.  for  C20H24O2N2,2HCl 
from  dissolved  hydrochloric  acid,  and  29-3  and  55’2  Cal.  respectively 
from  gaseous  hydrogen  chloride.  C20H24O2N2,HCl  +  2H20  (liquid)  = 
crystallised  salt  +  4'0  Cal.  ;  C20H24O2N2  +  CH3*C02H  aq.  =  dissolved 
salt  -  0  22  Cal. ;  the  heat  of  neutralisation  with  solid  acetic  acid  to 
give  the  solid  salt  would  be  +8T5  Cal.  The  heat  of  neutralisation 
with  one  mol.  of  lactic  acid  in  dilute  solution  is  +  9’0  Cal.  at  11°,  and 
the  heat  of  solution  of  the  crystallised  lactate  is  -  T83  Cal.  With  a 
dilute  solution  of  one  mol.  of  sulphuric  acid,  the  heat  developed  is  18*7 
Cal.  at  12°,  and  with  2H2S04  it  is  18’0  Cal.  With  one  mol.  of  oxalic 
acid  in  dilute  solution  at  11°,  quinine  develops  16  3  Cal.,  and  with 
2C2H204  15 '2  Cal.  The  diacid  salts  are  therefore  formed  endotherm¬ 
ically,  From  a  comparison  of  the  results  with  those  obtained  with 
the  alkalis,  it  is  deduced  that  quinine  is  comparable  in  strength  with 
these. 

The  heat  of  combustion  of  quinidine  is  2660'6  Cal.  ;  its  heat  of 
formation  from  the  elements  is  +51 ’2  Cal.  The  heat  of  solution  of 
the  freshly  precipitated  quinidine  in  a  dilute  solution  of  4HC1  differs 
from  that  of  the  anhydrous  base  by  2'6  Cal.  The  heats  of  neutralisa¬ 
tion  with  acids  are  very  nearly  the  same  as  those  of  quinine. 

J.  McC. 

Volumenometer  for  Small  Quantities  of  Substance.  Ludwig 
Zehnder  (iwi.  Physik,  1903,  [iv],  10,  40 — 71).— A  small  glass  vessel 
of  known  displacement  and  internal  capacity,  containing  a  weighed 
quantity  of  the  substance  the  density  of  which  is  to  be  determined,  is 
introduced  into  a  barometer  tube,  the  upper  end  of  which  is  closed 
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by  a  well-fitting  stopper  and  mercury  seal.  A  Torricellian  vacuum 
having  been  formed  and  the  air  in  the  glass  vessel  allowed  to  pass 
into  it,  the  height  of  the  mercurial  column  is  altered  until  the 
meniscus  reaches  a  fixed  point.  The  density  can  then  be  calculated 
from  the  height  of  the  mercurial  column.  When  the  apparatus  has 
been  carefully  calibrated,  it  is  possible  to  obtain  excellent  results  with 
very  small  quantities  of  substance  (OT — 03  gram).  The  results  ob¬ 
tained  for  the  sp.  gr.  of  a  substance  (1)  when  granular,  (2)  when 
powdered,  are  almost  the  same.  The  method  has  the  additional 
advantage  that  the  substance  investigated  is  not  brought  into  con¬ 
tact  with  any  liquid.  J.  C.  P. 

Modifications  of  Say’s  Stereometer.  E.  Mameli  and  A.  Sanna 
(Gazzetla,  1902,  32,  ii,  211 — 214). — In  place  of  the  greased  plate  of 
Say’s  stereometer  [Ann.  C/tim.,  1797,  23,  1),  the  authors  employ  a 
hermetically  sealed  cover  provided  with  a  vertical  cock,  which  serves 
also  as  a  handle.  Also,  instead  of  having  two  scales,  the  tube  is  fur¬ 
nished  with  only  one,  and  is  so  adjusted  that  a  length  of  two  centi¬ 
metres  corresponds  with  a  volume  of  1  c.c.  As  immersion  liquid, 
water  is  used  in  place  of  mercury.  The  apparatus  is  used  in  the  same 
way  as  that  of  Say  and  gives  more  accurate  results  than  the  latter,  as 
is  shown  by  the  results  of  a  number  of  measurements  of  the  volumes 
of  definite  quantities  of  water,  dowers  of  sulphur,  iron,  mercury,  par¬ 
affin,  fused  nickel,  marble,  granite,  alum,  asbestos  threads,  and  rock 
salt.  T.  H.  P. 

Influence  of  Pressure  on  the  Propagation  of  Explosion  in 
Gases.  Alexander  de  Hemptinnk  (j Bull.  Acad.  Roy.  Bely.,  1902, 
11,  761 — 775). — The  limiting  pressures,  below  which  explosion  caused 
by  sparking  or  by  incandescence  does  not  occur,  have  been  determined 
for  various  explosive  mixtures.  The  values  are  rather  variable,  the  mean 
pressures  in  mm.  (the  first  figure  for  sparkiug,  the  second  for  incan¬ 
descence)  being:  hydrogen,  35  and  192  ;  carbonic  oxide,  58  and  145  ; 
methyl  alcohol,  45  and  145  ;  ethyl  alcohol,  40  and  125;  ether,  35  and 
125  ;  benzene,  25  and  105  ;  acetylene,  15  and  45  ;  carbon  disulphide,  12 
and  14.  The  mean  explosion  temperature  of  the  mixture  ether- — oxy¬ 
gen  has  been  determined  as  225°  ;  acetylene — oxygen,  180°  ;  and  carbon 
disulphide — oxygen,  200°.  No  certain  relationships  can  be  traced 
between  the  explosion  pressure,  heat  of  formation,  heat  of  combustion, 
explosion  temperature,  speed  of  explosion  wave,  and  temperature  of 
combustion,  a  tabular  survey  of  which  is  given  in  the  paper,  but  the 
explosion  caused  by  sparking  has  a  different  character  to  that  caused 
by  incandescence  ;  the  chief  factor  in  the  first  case  appears  to  be 
the  velocity  of  translation  of  the  molecules,  whilst  in  the  second  the 
heats  of  formation  and  combustion  and  the  temperature  of  reaction 
play  a  predominant  part. 

No  combination  occurs  on  sparking  a  mixture  of  nitrogen  and 
hydrogen  under  a  pressure  of  80  atmospheres,  or  in  a  mixture  of 
acetylene  and  nitrogen  under  five  or  ten  atmospheres.  Under  30 
atmospheres,  the  acetylene  in  the  latter  experiments  decomposes  into 
carbon  and  hydrogen.  G.  D.  L. 
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Metallic  Substitution.  Alb.  J.  J.  Vandevelde  and  C.  E. 
Wasteels  (Bull.  Acad.  Boy.  Belg.,  1902,  11,  795 — 839). — The  speed 
of  reaction  between  pure  zinc  and  aqueous  and  dilute  alcoholic  solu¬ 
tions  of  copper  sulphate  is  shown  to  depend  on  the  form  of  the  metal, 
its  position,  and  the  state  of  rest  or  motion  of  the  liquid.  The 
presence  of  alcohol  retards  the  initial  solution  of  the  zinc,  but  after  a 
certain  point  increases  it,  so  that  more  metal  dissolves  in  the  alcoholic 
than  in  the  aqueous  solution  when  in  a  state  of  rest,  the  difference 
disappearing  in  solutions  which  are  agitated.  In  all  cases,  the  solution 
of  zinc  continues  after  complete  precipitation  of  the  copper,  and  to  a 
greater  extent  in  the  dilute  alcoholic  solution  than  in  the  aqueous,  the 
amount  of  hydrogen  evolved  being  consequently  larger  in  the  former 
than  in  the  latter  case.  This  is  attributed  to  hydrolytic  dissociation 
of  the  sulphates,  in  consequence  of  which  zinc  hydroxide  is  precipitated 
and  can  be  detected  in  the  deposit  of  copper.  The  second  part  of  the 
paper  [by  C.  E.  Wasteels]  contains  a  mathematical  discussion  of  the 
influence  of  the  form  of  the  reacting  metal.  G.  D.  L. 


Rate  of  Oxidation  of  Ferrous  Salts  by  Chromic  Acid. 

Clara  C.  Benson  (J.  Physical  Chem.,  1903,  7,  1 — 14). — The  present 
paper  contains  an  account  of  experiments  on  the  reaction  between 
chromic  acid  and  ferrous  sulphate  in  the  absence  of  iodides,  the 
results  of  similar  experiments  in  the  presence  of  potassium  iodide 
being  deferred.  The  estimation  of  ferrous  salt  in  solutions  contain¬ 
ing  also  ferric  salts,  potassium  dichromate,  and  sulphuric  acid  caused 
considerable  difficulty,  and  was  finally  effected  by  measuring  the  rate 
of  oxidation  of  potassium  iodide  by  the  mixture,  the  rate  being  increased 
by  the  ferrous  salt.  The  experiments  indicate  that  the  rate  of  oxida¬ 
tion  of  ferrous  sulphate  is  proportional  to  the  second  power  of  the 
concentration  of  both  ferrous  salt  and  acid.  The  variation  of  concen¬ 
tration  of  the  dichromate  did  not  lead  to  definite  results,  the  increase  of 
rate  of  oxidation  being  apparently  proportional  to  the  l’7th  power  of 
the  concentration.  Ferric  salts  cause  a  great  retardation. 

L.  M.  J. 


Principle  of  Chemical  Equilibrium.  (Isomeric  Transform¬ 
ation  of  the  a-Oxides  of  Olefines  into  Aldehydes  and  Ketones.) 
Wladimir  B.  Markownikoff  (J.  Russ  Phys.  Chem.  Soc.,  1902,  34, 
918 — -934). — The  author  discusses  the  various  explanations  which  have 
been  put  forward  for  the  isomeric  transformation  of  the  oxides  of 
a-glycols  into  aldehydes  or  ketones.  Some  of  these  ai’e  not  in  accord¬ 
ance  with  observed  facts,  and  none  of  them  explains  the  transforma¬ 
tion  of  the  oxides  of  pinacones  into  pinacolines. 

According  to  the  author’s  views,  the  oxide  first  combines  with  the 
acid  present,  and  the  compound  thus  formed  then  undergoes  intra¬ 
molecular  rearrangement  and  afterwards  loses  the  elements  of  the 
acid  originally  taken  up.  In  this  rearrangement,  it  is  necessary  to 
suppose  that  carbon  radicles,  like  elementary  atoms  and  groups,  are 
capable  of  changing  over  from  one  carbon  atom  to  another  in  the 
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molecule.  An  example  of  the  method  in  which  this  change  is  carried 
out  is  : 

CMeAU-CMeo-OH  ->  CMe3*CMeCK)H  —  CMe8-COMe  +  HCl. 

T.  H.  P. 

The  Solubility  Equilibrium  between  Silver  Chloride,  Silver 
Oxide,  and  Solutions  of  Potassium  Chloride  and  Hydroxide. 
Arthur  A.  Noyes  and  D.  A.  Koiir  ( J .  Amer.  Ghem.  Soc.,  1902,  24, 
1141 — 1148). — The  solubilities  of  silver  oxide  and  silver  iodate  have 
been  determined  analytically  ;  for  silver  oxide,  it  is  2 '16  x  10~4  gram- 
mol.  per  litre,  and  for  silver  iodate  l-89  x  10-4  gram-mol.  per  litre  at 
25°. 

Excess  of  moist  silver  oxide  and  silver  chloride  was  shaken  with 
solutions  of  potassium  hydroxide  of  definite  strengths  at  25°  and  the 
concentration  of  hydroxyl  and  chlorine  ions  in  the  solutions  was 
determined.  It  is  found  that  the  ratio  of  the  concentrations  of 
chlorine  and  hydroxyl  ion3  increases  by  only  8  per  cent.,  when  the 
concentration  of  the  potassium  hydroxide  increases  six  times ;  the 
value  of  the  ratio  is  about  O'Ol.  On  the  basis  of  the  law  of  mass 
action,  it  is  shown  that  this  ratio  indicates  that  the  solubility  of  silver 
chloride  is  about  one-tenth  of  that  of  the  oxide.  The  solubility  of 
silver  chloride  would  therefore  be  2T6  x  10-5  gram-mol.  per  litre; 
this  is  only  in  tolerable  agreement  with  the  value,  1'5  x  10~5, 
obtained  by  Kohlrausch  and  Rose  from  conductivity  experiments,  and 
the  difference  may  be  explained  by  the  fact  that  in  deducing  the  value 
2T6xl0“5  it  was  assumed  that  the  silver  hydroxide  is  completely 
dissociated.  Inversely,  using  Kohlrausch  and  Rose’s  value,  it  is  found 
that  silver  hydroxide  in  its  saturated  solution  is  only  dissociated  to 
the  extent  of  70  per  cent.  J.  McC. 


Basis  of  the  Theory  of  Solution.  Mathias  Cantor  {Ann. 
Physik,  1903,  [iv],  10,  205 — 213). — A  theoretical  paper.  Exception  is 
taken  to  one  of  the  assumptions  involved  in  Planck’s  thermodynamical 
treatment  of  solutions,  and  the  author  develops  a  theory  which,  it  is 
claimed,  is  entirely  free  from  hypothesis.  J.  C.  P. 

Oxidation  of  Ammonia  and  Amines  by  Catalytic  Action. 
J.  Auguste  Trillat  ( Compt .  rend.,  1903, 136, 53 — 56). — When  ammonia 
is  oxidised  in  presence  of  water  vapour  by  means  of  a  heated  platinum 
wire,  it  yields  nitrous  acid,  a  smaller  quantity  of  nitric  acid,  and  a 
small  amount  of  free  nitrogen.  Alkylamines  and  diamines,  under 
similar  conditions,  yield  nitrous  and  nitric  acids  and  an  aldehyde,  as  if 
the  amine  were  first  resolved  into  ammonia  and  an  alcohol  which  were 
afterwards  oxidised  separately.  Triethylamine  is  practically  unaffected 
by  air  and  water  in  contact  with  platinum.  Aniline  is  likewise  not 
oxidised  under  these  conditions,  but  dimethylaniline  is  converted  into 
the  compound  NMe^CgHj'CHg’CgH^NHMe,  the  alkyl  groups  being 
first  attacked  and  partially  converted  into  aldehyde,  which  brings 
about  the  condensation.  C.  H.  B. 
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The  Number  of  Stereoisomerides.  Zdenko  H.  Skraup  ( Ber ., 
1903,  36,  141.  Compare  this  vol  ,  ii,  67). — Piccinini  (Gazzetta,  1900, 
30,  i,  125)  has  previously  drawn  attention  to  the  effect  of  the 
connection  of  asymmetric  carbon  atoms  by  “  bridge-linking  ”  on  the 
number  of  stereoisomerides.  A.  H. 

An  Automatic  Gas  Generator.  Henry  H.  Denham  (J.  Amer. 
Chem.  Soc.,  1902,  24,  1080 — 1081). — A  simple  form  of  gas  apparatus 
is  described,  in  which  the  acid  reservoir  is  so  connected  with  the 
generator  that  the  spent  acid  is  returned  to  the  bottom  of  the 
reseivoir,  whereas  fresh  acid  is  drawn  off  from  the  top.  E.  F.  A. 
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Inorganic  Chemistry. 


The  Proportion  of  Hydrogen  in  the  Atmosphere.  Ana- 
tole  Leduc  ( Gompt .  rend.,  1902,  135,  1332 — 1333). — In  reply  to 
Gautier’s  criticism  (this  vol.,  ii,  138)  of  the  author’s  previous  paper 
(this  vol.,  ii,  68),  it  is  noted  that  the  density  there  referred  to  relates 
to  atmospheric  nitrogen  free  from  hydrogen  and  hydrocarbons,  these 
having  been  carefully  removed.  It  is  insisted  that  the  copper  used  by 
Dumas  and  Boussingault  in  their  analysis  of  air  must  have  contained 
hydrogen,  because  they  passed  several  litres  of  air  over  the  heated 
copper,  and  this  can  only  have  removed  the  moisture.  Hydrogen 
forms  a  stable  compound  -with  copper  below  a  red  heat,  and  its  tension 
of  dissociation  only  becomes  appreciable  at  such  a  temperature  as  that 
at  which  the  copper  completely  absorbs  oxygen  from  the  air.  The 
author  maintains  the  views  previously  expressed.  J.  McC. 

The  Proportion  of  Hydrogen  in  the  Atmosphere.  Armand 
Gautier  {Gompt.  rend.,  1903,  136,  21 — 22). — A  further  reply  to 
Leduc.  C.  H.  B. 

Decomposition  of  Hydrogen  Peroxide  by  Electrolytic  Oxygen 
or  Hydrogen.  Simeon  Tanatar  (Ber.,  1903,  36,  199 — 202). — Two 
Hofmann’s  voltameters  are  placed  in  circuit  with  a  battery  of  10 
cells.  In  one  voltameter,  15  per  cent,  sulphuric  acid  is  placed,  and  in 
the  other  a  similar  solution  containing  hydrogen  peroxide.  The 
volume  of  oxygen  in  the  second  voltameter  is  always  greater,  and  the 
volume  of  hydrogen  less,  than  the  volumes  of  the  same  gases  in  the 
first  voltameter.  This  undoubtedly  indicates  that  hydrogen  peroxide 
is  oxidised  at  the  anode  and  at  the  same  time  reduced  at  the  cathode. 
With  a  3  per  cent,  solution  of  the  peroxide,  the  reaction  at  the  anode 
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proceeds  quantitatively  according  to  the  equation  0  4-  H202  =  H20  +  02, 
and  with  a  6  per  cent,  solution  the  reduction  at  the  cathode  is  practi¬ 
cally  quantitative  and  no  hydrogen  is  evolved. 

A  solution  of  the  peroxide,  when  electrolysed  in  presence  of 
nitric  acid,  behaves  in  exactly  the  same  manner.  Comparatively 
strong  solutions  of  sulphuric  acid,  when  electrolysed,  do  not  decompose 
the  peroxide.  Ozonised  oxygen  and  hydrogen  peroxide  react  but  very 
slowly.  J.  J.  S. 

Relative  Strengths  of  Hydrochloric  and  Nitric  Acids,  and 
the  Behaviour  of  the  Latter  towards  Solutions  of  Potassium 
Iodide.  Otto  Kuhling  {Zeit.  angew.  Chem.,  1902,  15,  1257 — 1261). 
- — In  order  to  determine  whether  any  difference  exists  between  the 
strengths  of  hydrochloric  and  nitric  acids,  the  reaction  between 
potassium  dichromate  and  potassium  iodide  in  the  presence  of  hydro¬ 
chloric  and  nitric  acids,  respectively,  has  been  investigated.  The 
amount  of  iodine  set  free  was  independent  of  the  nature  of  the  acid, 
and  corresponded  accurately  with  the  amount  of  dichromate  present. 
Potassium  iodide  appears  to  be  very  stable  towards  nitric  acid ;  in  a 
mixture  containing  20  c.c.  Nj  10  potassium  dichromate,  40  c.c.  Nj  10 
potassium  iodide,  and  100  cm.  nitric  acid  of  sp.  gr.  1  *2,  20-5  c.c.  A/10 
iodine  was  found  free  after  ten  minutes;  in  the  presence  of  an 
equivalent  amount  of  hydrochloric  acid,  20’5  c.c.  iV/10  iodine  was  also 
set  free  in  the  same  time.  K.  J.  P.  O. 

Apparatus  for  the  Liquefaction  of  Air  and  Hydrogen. 
Kakl  Olszewski  {Ball.  Acad.  Sci.  Cracow,  1902,  619 — 633). — Ex¬ 
perience  has  shown  that  Hampson’s  apparatus  for  liquefying  air  is  far 
supeiior  to  Linde’s.  A  modified  Hampson’s  apparatus  is  described  by 
means  of  which  double  the  amount  of  air  can  be  liquefied  for  the  same 
expenditure  of  energy  as  is  found  possible  with  Hampson’s  original 
apparatus.  In  this  apparatus,  the  details  of  the  construction  of  which 
are  given  in  the  paper,  the  expanded  and  cooled  air  is  used  to  cool  the 
Hampson  regenerator  through  which  the  expanding  air  is  passing.  A 
smaller  apparatus,  consisting  of  one  Hampson  regenerator,  with  which 
100  cm.  of  liquid  air  can  be  obtained  in  10  minutes,  is  also  described. 

The  apparatus  for  liquefying  hydrogen  is  of  the  Hampson  type  and 
differs  from  those  devised  by  Dewar  and  Travers  in  the  following 
points ;  the  liquid  air  used  to  cool  the  hydrogen  is  boiled  under  the 
ordinary  pressure  ;  no  means  of  cooling  other  than  by  means  of  liquid 
air  is  used  ;  only  three  litres  of  liquid  air  are  required  to  produce 
200 — 300  cm.  of  liquid  hydrogen,  whereas  Travers’  apparatus  uses 
8  litres  for  the  same  amount.  A  detailed  description  of  the  apparatus 
(with  diagrams)  and  of  its  method  of  working  is  given  in  the  paper. 

K.  J.  P.  O. 

Analyses  of  Air  from  Coal  Mines.  Frederick  B.  Guthrie  and 
A.  A.  Atkinson  [and,  in  part,  W.  M.  Hamlet]  {J.  Boy.  Soc.  N.  S. 
Wales,  1902,  35,  52 — 61).— Examination  of  four  samples  of  air  from 
the  return  airway,  Wallsend  colliery,  showed  the  absence  of  carbon 
monoxide  and  methane,  a  deficiency  of  oxygen  of  0-85  — 1-59  per  cent., 
and  an  excess  of  carbon  dioxide  of  0T6 — 0‘28  per  cent,  (ordinary  air 


204 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


containing  20*9  per  cent,  of  oxygen  and  0*03  per  cent,  of  carbon 
dioxide).  In  four  samples  from  Burwood  cilliery,  carbon  monoxide 
and  methane  were  absent ;  there  was  a  deficiency  of  oxygen  of 
0*07 — 0*56,  and  an  excess  of  carbon  dioxide  of  0*01 — O’lO  per  cent. 

Four  samples  of  air  were  withdrawn  from  the  Gunnedah  mine,  which 
had  been  sealed  for  the  previous  three  months  in  order  to  extinguish 
an  outbreak  of  fire  ;  carbon  monoxide  and  inflammable  gases  were 
absent, 'carbon  dioxide  was  present  to  the  extent  of  1'04 — 2*09,  oxygen, 
13*68 — 16*93,  and  nitrogen,  82,03 — 84*23  per  cent.  Some  years  ago, 
the  workings  of  Greta  colliery  were  sealed  on  account  of  the  occurrence 
of  spontaneous  fires.  The  composition  of  two  samples  of  air  from 
this  mine  was  as  follows  ;  carbon  dioxide,  2T4 — 2T7  ;  oxygen, 
10*50 — 10*60;  and  nitrogen,  87*23 — 87*36  per  cent. 

[With  William  M.  Hamlet.] — The  composition  of  gases  obtained 
from  the  Dudley  colliery  after  it  had  been  closed  down  in  consequence 
of  explosion  and  fires  was  determined.  One  sample  consisted  of  3*2  per 
cent,  of  carbon  dioxide,  and  96*8  per  cent,  of  methane,  whilst  another 
sample  contained  2*8  per  cent,  of  carbon  dioxide,  15*0  per  cent,  of 
atmospheric  air,  and  82*2  per  cent,  of  methane.  E.  G.  , 


Chlorides  of  Sulphur,  especially  the  so-called  Sulphur 
Dichloride.  Otto  Ruff  and  Georg  Fischer  ( Ber .,  1903,  36, 
418 — 433). — Two  preparations  of  the  so-called  sulphur  dichloride, 
containing  70*1  and  71*9  per  cent,  of  chlorine,  were  vaporised  at  the 
temperatures  —  10°  and  0°  respectively  by  the  passage  of  a  stream  of 
carefully  dried  and  cooled  carbon  dioxide  ;  the  composition  of  both  the 
liquid  and  the  vapours  was  determined  by  analysis,  the  latter  by 
absorbing  the  gases  in  nitric  acid  containing  silver  nitrate.  The  com¬ 
position  of  the  liquid  was  determined  at  intervals  by  sucking  up  small 
quantities  into  exhausted  glass  bulbs  and  treating  these  by  the  Carius 
method,  intermediate  compositions  being  deduced  by  interpolating  the 
values  so  obtained.  Tables  are  given  showing  that  the  percentage  of 
chlorine  in  the  liquid  chloride  continuously  diminishes  until  the  value 
57  per  cent,  is  reached,  which  is  slightly  greater  than  that  correspond¬ 
ing  with  the  compound  S2C12  ;  during  this  interval,  the  vapour  is 
always  much  richer  in  chlorine  than  the  liquid,  the  percentage  of  that 
element  in  the  vapour  falling  from  85*2  to  68*2  at  —  10°,  whilst  the 
percentage  in  the  liquid  changes  from  70*1  to  57*9.  The  conclusion  is 
drawn  that  the  sulphur  dichloride  between  -10°  and  0°  is  a 
mixture  of  several  substances,  and  is  not  a  definite  individual. 

Additional  information  was  obtained  by  observing  the  melting 
point  of  chlorinated  products  containing  from  51*5  to  92*5  per  cent, 
of  chlorine.  The  curve  illustrating  the  results  shows  two  maxima  at 
-  80°  and  -  30*5°,  the  composition  of  the  liquid  at  these  points  corre¬ 
sponding  with  the  compounds  S2C12  and  SC14.  There  is  also  an 
indication  of  a  maximum  outside  the  curve  practically  realised, 
which  corresponds  with  a  compound  SCln.  The  eutectic  mixture 
melts  at  — 113°,  and  its  solidification,  which  occurs  at  —113°  and 
causes  a  sudden  rise  of  temperature  to  —  101*3°,  clearly  shows  it  to 
be  a  mixture  of  sulphur  monochloride  and  tetrachloride,  and  of 
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these  two  substances  only.  There  is  no  evidence  of  the  existence  of 
the  compound  SC12.  W.  A.  D. 

Influence  of  Impurities  on  the  Specific  Gravity  of 
Sulphuric  Acid.  Arthur  Marshall  ( J .  Soc.  Ghent.  Ind.,  1902, 
21,  1508 — 1511). — The  addition  of  nitric  acid  (94-0  percent,  strength) 
to  sulphuric  acid  (96'5  per  cent.,  sp.  gr.  1‘8437  at  18°/ 18°)  increases 
the  gravity  of  the  latter,  a  maximum  (1‘862  at  18°/18°)  being  reached 
with  about  7‘5  per  cent,  of  nitric  acid.  Further  addition  then 
causes  the  gravity  to  diminish.  Extremely  small  quantities  of 
nitric  acid  are  found  to  have  a  marked  effect  on  the  gravity.  A 
table  is  given  showing  the  increases  in  gravity  of  various  strengths 
of  sulphuric  acid,  caused  by  the  addition  of  Off  per  cent,  of  sodium, 
magnesium,  calcium,  aluminium,  iron,  and  lead  sulphates.  In  some 
cases,  these  salts  were  not  soluble  in  the  acid  to  the  extent  of  Off 
per  cent.  The  author  has  recalculated  Pickering’s  table  of  specific 
gravities  (Trans.,  1890,  57,  152)  into  percentages  of  H2S04  for 
each  interval  of  O’OOl  in  the  gravity.  W.  P.  S. 

Certain  Tellurium  Minerals  and  the  Action  of  Sulphur 
Monochloride  on  them.  It.  W.  Emerson  MacIvor  (Ghent.  News, 
1902,  86,  308). — Native  tellurium,  of  sp.  gr.  6‘22,  containing  Te  96  94 
and  Au2‘4  percent.,  and  calaverite  from  Kalgoorlie,  Western  Australia, 
of  sp.  gr.  9  314,  containing  Te  57,  Au  42  15,  and  A g  0’60  per  cent., 
were  both  completely  decomposed  by  heating  in  the  finely  powdered 
condition  with  sulphur  monochloride,  tellurium  tetrachloride  being 
formed  and  sulphur  liberated.  D.  A.  L. 

Preparation  of  Nitrogen  from  Ammonium  Nitrite.  Georg 
von  Knorre  (i Ghent .  Centr.,  1903,  i,  125;  from  Ghent.  Ind.,  1902,  25, 
531 — 536). — The  original  paper  contains  a  resume  of  previous  work  on 
the  preparation  of  nitrogen.  Experiments  have  shown  that  the  gas 
obtained  from  ammonium  nitrate  always  contains  nitric  oxide.  This 
gas  may  be  removed  by  means  of  an  acid  solution  of  a  ferrous  salt  or 
an  acid  solution  of  potassium  permanganate,  but  in  the  former  case 
the  ferrous  solution  is  liable  to  give  up  a  portion  of  the  dissolved  nitric 
oxide  when  shaken  with  an  indifferent  gas,  and  in  the  latter,  variable 
quantities  of  oxygen  are  liberated  in  the  oxidation  of  the  nitric  oxide 
to  nitric  acid.  Nitric  oxide  is  best  removed  by  treating  the  gas  with  a 
mixture  of  5  vols.  of  a  saturated  solution  of  potassium  dichromate  and 
1  vol.  of  concentrated  sulphuric  acid.  The  gas  obtained  by  heating  a 
solution  of  sodium  nitrite  and  ammonium  nitrate  in  45  c.c.  of  water 
contained  1*3  — 1’9  per  cent,  of  nitric  oxide,  and  the  addition  of 
potassium  dichromate  to  the  mixture  was  found  to  increase  the  quantity 
of  oxide.  If  the  air  is  removed  from  the  flask  before  heating,  the  nitric 
oxide  is  only  formed  towards  the  end  of  the  reaction.  When  a  large 
excess  of  ammonium  chloride  is  used,  the  nitrogen  contains  only  0'9  per 
cent,  of  nitric  oxide,  and  in  the  latter  stages  of  the  action  it  contains 
none.  A  mixture  of  3  parts  of  ammonium  sulphate  to  1  of  nitrite  yields 
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a  gas  which  does  not  contain  a  measurable  quantity  of  nitric  oxide. 
The  presence  of  ammonia  renders  the  action  slower,  but  prevents  the 
formation  of  nitric  oxide,  whilst  addition  of  salts  which  react  to  form 
ammonia,  such  as  potassium  chromate,  disodium  hydrogen  phosphate, 
or  sodium  tungstate,  also  renders  the  gas  free  from  nitric  oxide.  The 
presence  of  the  sulphates  of  iron,  zinc,  or  copper,  on  the  other  hand, 
promotes  the  formation  of  nitric  oxide. 

Pure  nitrogen  is  best  prepared  by  heating  a  solution  of  1  part  of 
sodium  nitrite  with  1 — 2  of  ammonium  sulphate  and  1  of  potassium 
dichromate  and  washing  the  gas  by  passing  it  through  a  Lunge  10 
bulb  tube  containing  dilute  sulphuric  acid  or  a  mixture  of  potassium 
dichromate  and  sulphuric  acid  as  just  described.  E.  W.  W. 

Burning  of  Nitrogen  to  Nitric  Oxide  in  the  Electric  Flame. 

Wilhelm  Muthmann  and  Hans  Hofer  ( Ber .,  1903,  36,  438—453). — 
In  the  experiments  described,  the  current  was  obtained  from  a  1'5 
kilowatt  alternating  dynamo  transformed  from  25  amperes  at  20  volts 
to  0‘05 — 0T5  ampere  at  2,000 — 4,000  volts.  The  temperature  of  the 
dame  diminishes  with  an  increase  in  the  distance  between  the 
electrodes,  but  its  height  increases.  The  temperature  was  measured 
by  the  amount  of  dissociation  caused  by  the  current  passing  through 
carbon  dioxide  under  the  same  conditions  as  in  air.  For  a  distance  of 
1  cm.  between  the  electrodes  with  8  amperes  and  15  volts  in  the  primary 
circuit,  the  temperature  was  1825°,  whilst  for  L5  and  3  5  cm.  with  12 
amperes  and  1 5  volts,  and  with  20  amperes  and  17  volts  respectively,  the 
temperatures  were  1800°  and  1590°  respectively.  Tables  are  given  show¬ 
ing  the  equilibria  between  nitric  oxide,  nitrogen,  and  oxygen  correspond¬ 
ing  with  different  distances  of  the  electrodes,  obtained  by  the  dame  pass¬ 
ing  through  air  and  through  nitric  oxide  ;  the  propoition  of  nitric  oxide 
is  in  all  cases  greatest  when  the  dame  is  smallest  and  at  the  highest 
temperature,  that  is,  when  the  electrodes  are  closest ;  thus  in  the  case 
of  air  for  the  distances  0'4,  l’O,  and  1'5  cm.,  the  percentages  of  nitric 
oxide  are  6 '7,  4’3,  and  3’7  respectively,  and,  starting  with  nitric 
oxide,  5’0,  4’5,  and  4-6. 

From  a  lengthy  theoretical  discussion  on  the  economy  of  the 
process,  the  author  considers  that  it  should  be  possible  to  manufacture 
nitric  acid  electrically  at  about  one-quarter  the  cost  incurred  in 
preparing  it  from  Chili  saltpetre,  and  that  owing  to  the  large  amount 
of  energy  consumed  in  heating  the  excess  of  nitrogen,  the  efficiency  of 
the  method  would  be  much  enhanced  by  working  with  a  mixture 
of  oxygen  and  nitrogen  in  equal  proportions  and  not  with  ordinary  air. 

W.  A.  D. 

The  Emanation  of  Phosphorus.  Eugene  Bloch  ( Compt .  rend., 
1902,  135,  1324 — 1326). — A  current  of  dry  air  was  passed  at  a 
constant  rate  over  dry  phosphorus,  and  the  conductivity  of  the  air  due 
to  ionisation  was  determined.  From  the  results  so  obtained,  the 
author  calculates  the  speed  of  the  ions,  which  is  about  the  same  for  both 
kinds,  to  be  1/300  mm.  per  second  for  a  fall  of  potential  of  1  volt  per 
cm.  The  nature  of  the  emanation  is  unknown  ;  it  is  considerably 
weakened  in  its  effects  by  passing  the  air  through  glass  wool  or 
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through  certain  solutions.  The  ions  present  an  analogy  with  those 
obtained  by  Townsend  ( Phil .  Mag.,  1898,  45,  125)  by  the  electrolytic 
process.  The  ions  also  act  as  nuclei  for  cloud  production,  even  in 
gases  not  quite  saturated  with  moisture.  J.  McC. 

Phosphorus  Suboxide  and  the  Supposed  Solubility  of  Red 
Phosphorus  in  Aqueous  Alcoholic  Alkalis.  August  Michaelis 
and  K.  von  Abend  ( Annalen ,  1902,  325,  361 — 367.  Compare  Abstr., 
1900,  ii,  137  ;  and  1901,  ii,  153).  —  It  is  pointed  out  that  the  analyses  of 
the  supposed  suboxide  carried  out  by  Burgess  and  Chapman  (Trans., 
1901,79,  1235)  to  show  that  this  substance  was  merely  impure  red 
phosphorus  are  in  reality  very  good  evidence  for  the  existence  of  the 
suboxide;  the  mean  of  their  results  gives  88  *5 1  percent,  of  phosphorus, 
whereas  phosphorus  suboxide  requires  88‘57  per  cent.  The  solubility 
of  red  phosphorus  in  aqueous  alcoholic  alkalis  (Burgess  and  Chapman, 
loo.  cit.)  is  not  confirmed.  Pure  red  phosphoius,  whether  commercial 
or  prepared  by  heating  phosphorous  acid  and  phosphorus  trichloride, 
is  insoluble  in  this  medium  ;  when  red  phosphorus  is  rubbed  with 
water  for  a  long  time,  it  is  to  a  small  extent  oxidised,  yielding  the 
suboxide  and  acids  of  phosphorus ;  at  the  same  time,  a  small  amount 
of  ordinary  phosphorus  is  formed,  which  dissolves  when  the  mixture 
is  treated  with  alkaline  solutions.  K.  J.  P.  0. 

Action  of  Ammonia  on  Phosphorus  Pentasulphide  and  the 
Nitride  of  Phosphorus,  P3N5.  Alfred  Stock  and  Berthold 
Hoffmann  ( Bor 1903,  36,  314 — 319). — At  the  ordinary  temperature, 
phosphorus  pentasulphide  and  ammonia  form  a  yellow  additive  product, 
P2S5,6NH3,  whilst  at  -  20°  a  colourless  additive  product,  P2S5,7NH2, 
is  obtained.  When  the  yellow  additive  product,  or  phosphorus  penta¬ 
sulphide,  is  dissolved  in  liquid  ammonia,  a  reaction  occurs  in  which 
two  substances  are  formed,  one  of  which  is  insoluble  in  liquid 
ammonia  and  crystallises  out,  whilst  the  other  is  obtained  by  evapor¬ 
ating  the  ammonia ;  the  former  is  ammonium  iminotrithiophosphate, 
(NH4S)3P1NH,  the  latter  compound  is  ammonium  nitrilodithiophosphate , 
(NH4S)2P:N.  These  reactions  of  the  additive  products  of  phosphorus 
pentasulphide  and  ammonia  show  that  the  latter  are  probably 
ammonium  salts  of  thiophosphates  ;  thus,  PgS^NHg,  is  ammonium 
di-iminopentathiopyrophosphate,  [(NH4S)2PINH]2S. 

When  either  of  the  additive  products  of  phosphorus  pentasulphide 
and  ammonia  or  the  thiophosphates  just  mentioned  are  heated,  or  when 
phosphorus  pentasulphide  is  slowly  heated  in  gaseous  ammonia  up  to 
230°,  phosphorus  nitride,  P3N5,  is  produced  ;  it  is  a  colourless,  odour¬ 
less,  tasteless,  and  completely  insoluble  substance  which  can  be  heated 
to  redness,  only  decomposing  into  phosphorus  and  nitrogen  at  a  bright 
red  heat  ;  when  heated  in  hydrogen,  ammonia  is  produced ;  boiling 
water  decomposes  it  very  slowly  into  ammonia  and  phosphoric  acid,  but 
the  decomposition  takes  place  rapidly  and  quantitatively  at  180°;  when 
heated  with  chlorine  or  oxygen,  the  nitride  takes  fire ;  with  many 
metals,  phosphides  are  formed  ;  some  metallic  oxides,  such  as  lead  oxide 
and  arsenic  oxide,  are  reduced. 

It  is  possible  that  Briegleb  and  Geuther  ( Annalen ,  1862,  123,  235) 
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obtained  phosphorus  nitride  mixed  with  magnesium  chloride  by  heating 
magnesium  nitride  with  phosphoric  chloride ;  whether  the  so-called 
phosphamide  contains  phosphorus  nitride  seems  doubtful  (compare 
Besson,  Abstr.,  1892,  1152). 

Attention  is  drawn  to  the  fact  that  the  compound  of  phosphorus  and 
nitrogen  is  stable,  just  as  are  the  compounds  of  aluminium  and  boron, 
carbon  and  silicon,  and  of  sulphur  and  oxygen.  K.  J.  P.  0. 


Arsenic  Pentachloride.  Charles  Baskerville  and  H.  H. 
Bennett  ( J ".  Amer.  Chem.  Soc.,  1902,  24,  1070 — 1072). — To  prepare  the 
pentachloride,  about  5  c.c.  of  purified  arsenic  trichloride,  in  a  dry  test- 
tube  cooled  by  solid  carbon  dioxide  loosely  packed  in  a  Dewar  bulb, 
are  saturated  with  chlorine.  The  crystalline  trichloride  (m.  p.  -  18°) 
assumes  a  greenish -yellow  colour  and  becomes  liquid.  After  distilling 
off  the  excess  of  chlorine  at  -  31°,  the  residual  liquid  has  the 
composition  AsCl5.  Arsenic  pentachloride  is  readily  soluble  in  carbon 
disulphide  and  ether  at  -  30°,  and  either  crystallises  from  these 
solvents,  or  solidifies  alone  at  about  -  40°  in  yellow  prisms.  When 
heated  above  —25°,  it  begins  to  decompose,  and  on  exposure  to  the 
air  it  evolves  fumes  of  hydrogen  chloride.  E.  F.  A. 

Action  of  Ammonia  on  Boron  Sulphide.  Alfred  Stock  and 
Martin  Blix  ( Ber .,  1903,  36,  319 — 320.  Compare  this  vol.,  ii,  207). — 
Although  the  compounds  of  boron  chloride,  bromide,  and  iodide  with 
ammonia  are  probably  mixtures  of  bor-amide'or  -imide  with  ammonium 
chloride,  &e.,  as  Joannis  (this  vol.,  ii,  140)  has  suggested,  it  is 
thought  that  the  analogous  compound  of  boron  sulphide  and  ammonia 
is  really  an  additive  product,  B2S3,6NH3  (compare  Abstr.,  1901,  ii, 
650) ;  this  does  not  lose  ammonium  sulphide  by  volatilisation  at  the 
ordinary  temperature,  and  it  dissolves  completely  in  liquid  ammonia, 
and  does  not  leave  a  residue  of  the  insoluble  borimide. 

K.  J.  P.  O. 

Sodium  Salt  of  Percarbonic  Acid.  Simeon  M.  Tanatar  (J.  Russ. 
Phys.  Chem.  Soc.,  1902,  34,  952 — 954.  Compare  Abstr.,  1901,  ii, 
482). — The  author  gives  the  results  of  investigations  on  the  distri¬ 
bution  of  hydrogen  peroxide  between  water  or  aqueous  solutions  of 
sodium  carbonate  on  the  one  hand  and  ether  on  the  other.  It  is  found 
that  sodium  carbonate  in  aqueous  solution  combines  with  a  part  of 
the  hydrogen  peroxide.  Hence  the  sodium  salt  of  percarbonic  acid 
does  not  undergo  complete  hydrolysis,  the  degree  of  the  latter 
increasing  as  the  temperature  is  raised  or  the  concentration 
diminished.  No  definite  conclusions  as  to  the  rdle  of  the  hydrogen 
peroxide  can  be  drawn  from  these  observations.  T.  H.  P. 

New  Preparation  of  Liquid  Silicon  Hydride,  Si2H6.  Henri 
Moissan  ( Compt .  rend.,  1902,  135,  1284.  Compare  Abstr.,  1902, 
318,  560). — When  lithium  silicide,  Si2Li6,  is  gently  heated  in  a 
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current  of  dry  hydrogen  chloride,  hydrogen  is  evolved  and  a  residue 
of  lithium  chloride  and  silicon  chloride  is  obtained.  A  dilute  solution 
of  hydrochloric  acid  decomposes  lithium  silicide  with  evolution  of  pure 
hydrogen,  but  with  concentrated  hydrochloric  acid  silicon  /ieasahydride, 
Si2H6,  is  produced,  and  can  be  condensed  by  passing  the  gas  into  a 
receiver  cooled  to  —  200°  by  means  of  liquid  air.  J.  McC. 

Presence  of  Argon  in  the  Gas  of  the  Bordeu  Spring  at  Luchon 
and  the  Presence  of  Free  Sulphur  in  the  Sulphur-waters  of 
the  Grotto  and  in  the  Vapours  used  for  Inhalation.  Henri 
Moissan  ( Compt .  rend.,  1902,  135,  1278 — 1283). — The  temperature  of 
the  water  of  the  Bordeu  Spring  at  Luchon  is  about  44°  at  the  exit. 
The  water  slowly  evolves  gas,  which  consists  of  1’22  per  cent,  of 
methane,  2  56  per  cent,  of  argon,  and  96-22  per  cent,  of  nitrogen  ;  it 
does  not  contain  carbon  dioxide,  oxygen,  helium,  and  hydrogen  sul¬ 
phide.  The  hydrogen  sulphide  present  in  the  air  at  the  well  is  con¬ 
sequently  a  secondary  product  formed  by  the  action  of  the  carbon 
dioxide  of  the  air  on  the  dissolved  sodium  sulphide. 

The  water  of  the  Grotto  at  Luchon  contains  some  free  sulphur  in 
solution,  and  the  vapour  evolved  from  this  water  contains  traces  of 
hydrogen  sulphide  and  of  sulphur  dioxide  as  well  as  some  free  sulphur. 
The  free  sulphur  has  three  sources  :  (1)  vaporisation  of  sulphur  from 
the  water,  (2)  slow  combustion  of  the  hydrogen  sulphide,  and  (3)  the 
interaction  of  the  hydrogen  sulphide  and  the  sulphur  dioxide.  The 
presence  of  the  free  sulphur  is  of  great  therapeutic  value,  J.  McC. 

Action  of  Iodine  on  Alkalis.  Fritz  Foerster  and  K.  Gyr 
( Zeit .  Elektrochem.,  1903,  9,  1 — 10). — When  solutions  of  iodine  and  an 
alkali  hydroxide  are  mixed,  hypoiodous  acid  and  a  hypoiodite  are  formed, 
but  the  reactions  are  not  complete ;  the  final  solution  contains  free 
iodine  and  alkali,  together  with  hypoiodous  acid  and  hypoiodite ; 
I2  +  OH'  =  HOI  + 1',  and  HOI  +  OH'  ^  IO'  +  H20.  That  the  first 
reaction  is  reversible  may  be  shown  by  adding  hypoiodous  acid  to  a 
solution  of  potassium  iodide,  or  by  adding  potassium  iodide  to  a  dilute 
solution  of  iodine  in  an  alkali  hydroxide ;  free  iodine  is  liberated  in 
either  case.  Since  hypoiodous  acid  is  a  very  weak  acid,  its  salts  are 
hydrolysed  to  a  very  considerable  extent  in  aqueous  solution.  Accord¬ 
ing  to  the  equations  just  given,  diminution  of  the  hydroxyl  concentra¬ 
tion  of  an  alkaline  iodine  solution  increases  the  amount  of  free 
iodine  present ;  this  explains  the  effect  of  an  addition  of  a  hydrogen 
carbonate  or  an  acid  to  such  a  solution.  Solutions  of  hypoiodites  are 
very  unstable  ;  if  equal  volumes  of  Ol  A-iodine  and  A-sodium  hydroxide 
solutions  are  mixed,  the  resulting  solution  contains  about  95  per  cent, 
of  the  theoretical  quantity  of  hypoiodite  immediately  after  mixing,  but 
2  minutes  later  only  75  per  cent.  The  change  which  takes  place 
appears  to  be  analogous  to  the  formation  of  chlorate,  KOI  +  2HOI  = 
KI03  +  2HI.  This  equation  explains  also  the  relative  stability  of 
solutions  of  pure  hypoiodous  acid.  Excess  of  alkali,  by  diminishing 
the  concentration  of  the  hypoiodous  acid,  diminishes  the  velocity  of 
the  iodate  formation,  excess  of  iodide  increases  it. 
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The  action  of  neutral  oxidising  agents  on  a  solution  of  potassium 
iodide  liberates  iodine  and  potassium  hydroxide,  and  therefore  leads 
to  the  formation  of  the  products  of  their  interaction.  The  action  of 
oxygen,  ozone,  hydrogen  peroxide,  and  potassium  periodate  on  potas¬ 
sium  iodide  is  discussed.  T.  E. 

The  so-called  Electrolytic  Reduction  of  Potassium  Chlorate. 
Andris  Brochet  ( Compt .  rend.,  1903,  136,  155 — 157). — When  a 
solution  of  potassium  chlorate  is  electrolysed  with  a  copper  anode,  the 
brown  precipitate  formed  is  not  pure  copper  oxide.  The  copper  oxide 
is  formed  by  an  abnormal  reaction,  Cu(C103)2  -t-  6Cu  =  CuCl2  +  6CuO, 
the  normal  reaction  when  an  alkali  salt  is  electrolysed  with  a  soluble 
anode  being  the  formation  of  a  salt  of  the  metal,  which  is  then  pre¬ 
cipitated  by  the  alkali  formed  at  the  cathode.  This  direct  action  of 
copper  on  copper  chlorate  can  be  shown  by  warming  a  concentrated 
solution  of  copper  chlorate  with  copper ;  after  boiling  for  an  hour, 
silver  nitrate  precipitates  silver  chloride  from  the  solution.  The  copper 
oxide  precipitated  contains  some  metallic  copper  and  a  small  quantity 
of  cuprous  chloride.  It  is  proved  that  the  yield  of  chloride  by  electro¬ 
lysis  is  too  great  to  be  accounted  for  by  the  reaction  KC103  +  3H2  = 
KC1  +  3H20,  and  in  contradistinction  to  the  views  of  Bancroft  (Trans. 
Amer.  Electrochem.  Soc.,  1,  65)  and  of  Burrows  (this  vol.,  ii,  7)  the 
author  believes  that  potassium  chlorate  is  not  directly  reducible,  and 
that  its  supposed  reduction  is  due  to  the  intermediary  reaction  of  the 
copper  on  the  copper  chlorate.  J.  McC. 

Electrolytic  Preparation  of  Sodium  Amalgam.  E.  S.  Shepherd 
(J.  Physical  Chem.,  1903,  7,  29 — 30). — The  electrolytic  preparation  of 
sodium  amalgam  makes  a  convenient  lecture  experiment  if  the  mercury 
cathode  be  contained  in  a  porous  pot  dipping  into  the  electrolyte, 
which  may  be  a  saturated  solution  of  sodium  chloride.  The  mercury, 
if  desired,  may  be  coated  with  molten  naphthalene,  and  at  a  tempera¬ 
ture  of  90°  an  efficiency  as  high  as  60  per  cent,  may  be  attained,  the 
voltage  required  being  only  about  6  volts.  L.  M.  J. 

Solubility  of  Silver  Chloride  in  presence  of  Mercuric  Salts. 
Bice  Finzi  ( Gazzetta ,  1902,  32,  ii,  324 — 329). — When  solutions  con¬ 
taining  equivalent  proportions  of  mercuric  chloride  and  silver  nitrate 
are  mixed,  less  than  the  quantitative  amount  of  silver  chloride  is 
precipitated,  the  dissolved  portion  increasing  with  the  amount  of 
water  present ;  the  filtrate  from  the  precipitated  silver  chloride  gives 
a  precipitate  with  hydrochloric  acid,  chlorides,  silver  nitrate,  ammonium 
nitrate,  sulphate,  acetate,  or  citrate.  The  silver  chloride,  in  all 
probability,  exists  in  the  solution  in  a  dissociated  state  brought  about 
by  the  presence  of  the  mercuric  nitrate.  The  presence  of  an  alkali 
acetate  does  not  facilitate  the  precipitation  of  the  silver  chloride,  and 
when  the  proportion  of  acetate  is  equivalent  to  that  of  the  mercuric 
chloride,  the  silver  chloride  retained  in  solution  is  increased  in  quantity. 
By  augmenting  the  amount  of  mercuric  chloride  present,  the  quantity  of 
precipitated  silver  chloride  is  increased.  T.  H.  P. 
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[Electrolytic]  Preparation  of  Calcium.  Wilhelm  Borchers 
and  Lorenz  Stockem  ( Ber .,  1903,  36,  17 — 18). — Buff  and  Plato’s 
method  of  preparing  calcium  (this  vol.,  ii,  19)  has  no  advantage  over 
the  older  method  of  Bunsen  and  Matthiessen,  and  has  the  disadvantage 
that  the  fused  calcium  separating  at  the  cathode  partly  dissolves  in 
the  fused  calcium  chloride  to  form  the  crystalline  subchloride,  CaCl. 

W.  A.  D. 

Preparation  of  Calcium.  Otto  Ruff  and  Wilhelm  Plato  {Ber., 
1903,  36,  491.  Compare  this  vol.,  ii,  76,  145). — The  process  described 
by  Borchers  and  Stockem  is  stated  to  be  practically  identical  with  one 
previously  patented  by  the  authors.  J.  «T.  S. 

Solubility  of  Gypsum  in  Presence  of  Metallic  Chlorides. 
N.  A.  Orloff  (J.  Russ.  Phys.  Client.  Soc.,  1902,  34,  949 — 951). — The 
amounts  of  calcium  sulphate  dissolved  by  1000  parts  of  water  con¬ 
taining  1  and  40  per  cent,  of  calcium  chloride  are  P1414  and  0’2130 
respectively  ;  for  water  to  which  1  and  20  per  cent,  of  sodium  chloride 
are  added,  the  corresponding  numbers  are  3'3992  and  7'3739  respec¬ 
tively.  Tables  are  given  showing  the  solubilities  of  calcium  sulphate  in 
solutions  containing  quantities  of  calcium  or  sodium  chloride  between 
the  above  limits.  T.  H.  P. 

Periodates  of  Lead  and  Copper.  F.  Giolitti  (Gazzetta,  1902, 
32,  ii,  340 — 354). — The  lead  periodate  which  is  obtained  by  adding  a 
solution  of  lead  acetate  acidified  with  acetic  acid  to  a  cold  solution  of 
dipotassium  hydrogen  periodate  (K2HIOs),  to  which  several  investi¬ 
gators  have  assigned  the  formula  Pb3I2O]0,2H2O,  is  shown  by  the  author 
to  have  the  composition  PbHIOg ;  when  heated,  it  yields  the  salt 
Pb2I2Og.  Lead  periodates  having  the  following  formulae  have  also  been 
prepared  :  PbH105,H20  ;  Pb2HI06  ;  Pb3I2O10,H2O  ;  and  Pb8I2O10. 

New  copper  periodates  have  been  prepared  having  the  compositions: 
Cu2HI06  ;  Cu4X2Ou ;  Cu(I04)2 ;  CugI2012,7H20  ;  and  Cu6l2012,3H20. 

The  behaviour  of  these  copper  periodates  tends  to  confirm  Rosenheim 
and  Liebknecht’s  view  (Abstr.,  1899,  ii,  743),  derived  from  the  stability 
and  ease  of  formation  of  penta-argentic  periodate,  that  the  normal 
form  of  periodic  acid  is  the  pentabasic  one.  On  the  other  hand,  the 
fact  that  lead,  in  spite  of  its  marked  tendency  to  yield  basic  salts, 
gives  nothing  beyond  triplumbic  periodate,  indicates  that  periodic  acid 
is  tribasic.  T.  H.  P, 

Salts  and  Double-salts  of  Tervalent  Thallium.  Richard  J. 
Meyer  and  E.  Goldschmidt  {Ber.,  1903,  36,  238 — 244). — When 
dilute  sulphuric  acid  is  saturated  at  the  boiling  temperature  with 
thallic  oxide,  an  acid  solution  is  obtained  which,  on  cooling,  deposits 
crystals  of  the  formula  HT1(S04)2,4H20,  whilst  at  a  lower  tempera¬ 
ture  crystals  of  the  composition  HT1(S04)2,6H20  are  obtained. 
Attempts  to  prepare  a  potash-alum  gave  only  the  salt  KT1(S04)2,4H20  } 
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ammonium  and  rubidium  sulphates  gave  the  salts  AmTl(S04)2  and 
CsT1(S04)2,  either  anhydrous  or  with  4R20,-  whilst  lithium  and  sodium 
gave  the  salts  LiTl(S04)2,3H20  and  NaTl(S04)2,2^H20.  Thallous 
sulphate  and  bromine  gave  the  bromosulphate,  Tl2Br2S04,  probably 
Tl'0-SCyOTr'Br2. 

Thallic  acetate,  T1(C2H302)3,  crystallises  in  anhydrous,  glistening 
flakes  from  a  solution  of  thallic  oxide  in  acetic  acid  saturated  at  the 
boiling  temperature  ;  it  is  decomposed  by  moisture,  but  the  ammonium 
acetate,  NH4T1(C2H302)4,  crystallises  in  glistening  prisms  and  is  stable 
in  the  air. 

Thallic  hydrogen  oxalate,  HT1(C204)2,3H20,  is  prepared  by  precipi¬ 
tating  a  solution  of  moist  thallic  oxide  in  acetic  acid  by  means  of 
oxalic  acid.  T.  M.  L. 

Alloys  of  Mercury.  N.  N.  Pushin  (J.  Russ.  Rhys.  Chem.  Soc., 
1902,  34,  856 — 904). — The  author  has  made  determinations  of  the 
melting  points  of  amalgams  of  varying  composition  of  zinc,  cadmium, 
bismuth,  lead,  and  tin,  and  of  the  E.M.F.  of  certain  galvanic  elements 
containing,  as  one  of  the  electrodes,  an  amalgam  of  one  of  the  above 
metals  or  of  copper.  The  results  are  given  in  both  curves  and  tables. 
Microphotographic  representations  of  the  structures  of  some  of  the 
amalgams  are  also  given.  T.  H.  P. 

Cerium  and  Lanthanum.  Wilhelm  Muthmann  and  K.  Kraft 
( Annalen ,  1902,  325,  261 — 278.  Compare  Abstr.,  1902,  ii,  262). — 
The  preparation  of  cerium  by  electrolysis  of  the  chloride  ( loc .  cit.)  has 
been  considerably  improved ;  the  chloride  is  mixed  with  barium 
chloride,  which  is  added  slowly  during  the  electrolysis,  a  current  of 
100  amperes  and  10 — 15  volts  being  used.  Lanthanum  can  be  pre¬ 
pared  in  a  similar  manner,  but  not  in  such  good  yield,  from  the  very 
hygroscopic  lanthanum  chloride. 

Cerium  hydride ,  which  Winkler  first  obtained  mixed  with  magnesia 
(Abstr.,  1891,  ii,  801),  is  prepared  by  passing  pure  hydrogen  over 
turnings  of  cerium  heated  at  250—270°;  the  metal  burns  with  a 
brilliant  flame  in  the  gas  ;  the  mean  of  a  number  of  not  very  concor¬ 
dant  analyses  gives  2 ’4  per  cent,  as  the  amount  of  hydrogen  present, 
which  agrees  most  nearly  with  the  formula  CeH3.  The  hydride  is  a 
brittle,  reddish-brown  or  black  solid  ;  it  is  stable  in  dry  air,  but 
rapidly  decomposes  in  moist  air,  often  catching  fire  ;  when  heated  in 
dry  air,  hydrogen  is  evolved  and  a  mixture  of  cerium  dioxide  and 
nitride  left ;  it  dissolves  in  acids  with  the  evolution  of  hydrogen  and 
the  formation  of  cerous  salts. 

Lanthanum  hydride,  LaH3,  resembles  cerium  hydride  closely,  but  is 
more  stable  in  the  air  ;  the  reaction  between  lanthanum  and  hydrogen 
begins  at  240°,  the  lanthanum  burning  in  the  hydrogen  with  a  red¬ 
dish-yellow  light.  When  heated  in  the  air,  lanthanum  nitride  is 
largely  formed. 

Cerium  nitride,  CeN,  is  easily  prepared  by  passing  perfectly  pure 
nitrogen  (obtained  by  passing  the  gas  from  sodium  nitrite  and  ammon- 
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ium  chloride  over  red  hot  copper  and  iron  wire)  over  red  hot  cerium 
(at  850°),  when  the  cerium  burns  in  the  nitrogen  with  a  brilliant,  white 
light.  The  nitride  is  lustrous  and  brass  yellow  to  bronze  in  colour, 
and  is  stable  in  dry  air,  but  in  moist  air  is  converted  into  cerium 
dioxide  with  evolution  of  ammonia  ;  when  moistened  with  a  few  drops 
of  water,  a  violent  reaction  sets  in,  the  substance  being  heated  to 
redness ;  it  decomposes  slowly  when  treated  with  alkalis,  cerous 
hydroxide  and  ammonia  being  formed  ;  with  acids,  cerous  and  ammon¬ 
ium  salts  are  produced.  On  heating  the  hydride  in  nitrogen,  or  cerium 
in  ammonia,  a  black,  pyrophoric  substance  is  formed. 

Lanthanum  nitride,  LaN,  is  formed  by  absorption  of  the  gas  by 
the  metal  at  a  red  heat ;  this  metal  does  not  burn  in  nitrogen ;  the 
nitride  is  a  dull  black  solid  which  slowly  decomposes  in  moist  air 
with  evolution  of  ammonia ;  it  is  also  formed  when  lanthanum  is 
heated  in  dry  ammonia.  When  lanthanum  is  burnt  in  dry  air,  more 
than  half  the  metal  is  converted  into  nitride ;  the  union  of  lanthanum 
with  nitrogen  begins  at  a  lower  temperature  than  with  oxygen. 

Both  cerium  and  lanthanum  reduce  carbon  monoxide  and  dioxide  ; 
with  methyl  chloride,  cerium  reacts  at  500 — 600°,  giving  a  mixture  of 
chloride,  hydride,  and  carbon.  Both  ethylene  and  acetylene  react 
with  lanthanum,  yielding  the  hydride  and  carbon. 

The  temperature  of  ignition  of  cerium  in  oxygen  is  150 — 180°,  and 
that  of  lanthanum  440 — 460°  \  under  similar  conditions,  magnesium 
ignites  at  540°  and  aluminium  at  580°.  K.  J.  P.  O. 

Specific  Heat  of  some  Cerium  and  Lanthanum  Compounds. 
P.  Kellenberger  and  K.  Kraft  ( Annalen ,  1902,  325,  279 — 281). — The 
specific  heat  of  cerium  hydride  is  0’088915  ;  the  mol.  heat  amounts 
to  12*715,  whence  the  atomic  heat  of  hydrogen  is  2T5  if  that  of 
cerium  is  taken  as  6’27,  Hillebrandt’s  value  (this  Journal,  1877,  i, 
50).  The  specific  heat  of  lanthanum  hydride  is  0 ’087335,  and  the 
mol.  heat  12’314;  if  the  atomic  heat  of  the  metal  be  taken  as  6T89 
(Hillebrandt’s  value)  the  atomic  heat  of  hydrogen  is  2 ’06.  Kopp’s 
mean  value  for  the  atomic  heat  of  hydrogen  is  2 ’3.  The  mol.  heat  of 
cerium  nitride  is  11*1 4,  whence  the  atomic  heat  of  nitrogen  is  4’87. 
The  specific  heat  of  lanthanum  nitride  is  0’07265,  the  mol.  heat 
11 '043,  which  gives  the  value  4’85  for  the  atomic  heat  of  nitrogen. 
These  values  for  the  atomic  heat  of  nitrogen  lie  close  to  the  value  5, 
now  generally  accepted,  but  do  not  agree  with  Kopp  and  Neumann’s 
number,  6 ‘3.  K.  J.  P.  O. 

Dissociation  of  Lanthanum  Hydride  and  Cerium  Hydride. 
Wilhelm  Muthmann  and  E.  Baur  ( Annalen ,  1902,  325,  281 — 291).— 
A  series  of  experiments  has  been  made  to  determine  the  dissociation 
pressure  of  lanthanum  hydride  at  various  temperatures.  A  specially 
constructed  apparatus  of  a  very  simple  kind  was  used,  in  which  the 
temperature  was  measured  by  a  platinum  platinum-rhodium  junction. 
At  a  given  temperature,  equilibrium  was  very  soon  attained,  but  the 
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pressure,  however,  did  not  remain  constant,  but  slowly  changed  if  the 
heating  was  continued.  Other  experiments,  made  with  different 
specimens  of  the  hydride,  gave  the  most  paradoxical  results ;  in  some 
cases,  at  a  given  temperature,  a  definite,  although  small,  dissociation 
pressure  developed,  to  be  followed  by  a  recombination  without  alteration 
of  the  conditions ;  other  specimens  under  the  same  conditions  did  not 
show  this  behaviour.  Cerium  hydride  behaved  in  much  the  same 
manner.  It  is  suggested  that  these  hydrides  undergo  a  slow,  peculiar 
change  of  their  molecular  structure,  which  would  be  accompanied  by  a 
change  in  the  dissociation  pressure.  Such  an  observation  is  unique 
and  at  present  without  analogy.  K.  J.  P.  0. 

Indirect  Oxidation  by  Salts  of  the  Rare  Earths.  Andris  Job 
( Compt .  rend.,  1903,  136,  45 — 47.  Compare  Abstr.,  1902,  i,  431). — 
Cerous  acetate,  when  added  to  a  solution  of  quinol,  brings  about  the 
oxidation  of  the  latter  even  more  rapidly  than  manganous  acetate, 
although  the  cerous  salt  itself  is  not  readily  oxidised  by  air.  The 
effect  is  probably  due  to  the  intermediate  formation  of  cerium  peroxide, 
the  existence  of  which  is  known.  Lanthanum  acetate  is  as  active  as 
cerous  acetate  in  causing  the  oxidation  of  quinol,  and  this  fact  indicates 
very  cogently  the  existence  of  a  lanthanum  peroxide,  which,  however,  is 
not  necessarily  identical  with  the  unstable  peroxide  precipitated  from 
solutions  of  lanthanum  salts  by  ammonia  and  hydrogen  peroxide. 

C.  H.  B. 

Cryolites.  E.  Baud  {Compt.  rend.,  1902, 135,  1337 — 1339). — When 
a  solution  of  sodium  fluoride  is  added  to  a  solution  of  aluminium  fluoride, 
a  gelatinous  precipitate  of  the  salt,  2  AlF3,6NaF,7  U20,  is  obtained. 
One  hundred  c.c.  of  water  at  16°  dissolve  0'352  gram  of  this  hydrate, 
and  the  heat  of  solution  is  —  25 '87  Cal.  The  heat  of  formation  from 
soluble  solid  aluminium  fluoride,  2  A1F3,7H20,  and  solid  sodium  fluoride 
is  + 19 '29  Cal.  A  similar  reaction  takes  place  with  potassium  fluoride  ; 
the  gelatinous  precipitate  has  the  composition  2A1F3,6KF,7H20,  and 
is  soluble  to  the  extent  of  0'385  gram  in  100  c.c.  of  water  at  16°.  The 
heat  of  solution  is  -  40  64  Cal.  at  16°,  and  the  heat  of  formation  (as 
for  the  sodium  compound)  is  +55'89  Cal.  When  a  solution  of  6  mols. 
of  ammonium  fluoride  is  added  to  a  solution  of  one  molecule  of 
aluminium  fluoride,  a  double  fluoride,  2A1F3,4NH4F,3H20,  is  formed. 
When  the  solutions  are  mixed,  the  temperature  rises  for  2  minutes, 
then  remains  stationary  for  2  to  3  minutes,  and  for  the  following  15 
minutes  again  rises.  The  precipitate  is  at  first  gelatinous,  but  becomes 
denser  and  settles  well ;  the  polymerisation  is  accompanied  by  a  de¬ 
velopment  of  3 '7  Cal.  About  one  gram  of  the  double  salt  is  soluble 
in  100  c.c.  of  water  at  16°.  The  heat  of  solution  at  16°  is  —  17'09 
Cal.  Natural  sodium  cryolite  is  almost  anhydrous;  100  c  c.  of  water 
at  15°  dissolve  0’034  gram  of  it.  The  heat  of  hydration  was  found 
from  the  heats  of  solution  of  natural  cryolite,  dehydrated  cryolite,  and 
hydrated  cryolite  in  1  9  per  cent,  hydrofluoric  acid.  For  the  first  two, 
practically  the  same  heat,  +58'52  Cal.,  was  found,  whilst  for  the 
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hydrated  cryolite  +13*98  Cal.  was  obtained.  The  difference,  44*54 
Cal.,  represents  the  heat  of  hydration  (7H20)  of  2AlF3,6NaF.  From 
these  data,  the  author  calculates  : 

2A1F3  (solid)  +  6NaF  (solid)  =  2AlF3,6NaF  (solid)...  +  39*7  Cal. 

The  heat  of  hydration  of  anhydrous  potassium  cryolite  has  been 
found  to  be  +  33*04  Cal.,  and  its  heat  of  formation  from  2A1F3  and 
6 NaF  is  +87*80  Cal. 

It  is  evident,  therefore,  that  the  potassium  salt  is  more  stable  than 
the  sodium  derivative,  just  as  has  been  found  for  the  corresponding 
compounds  of  the  type  2A1C13,6MC1.  J.  McC. 

Two  Silicides  of  Manganese.  Paul  Lebeau  ( Compt .  rend., 
1903,  136,  89 — 92). — A  manganese  silicide,  Mn2Si,  was  prepared  by 
"Vigouroux  (Abstr.,  1896,  ii,  362),  and  more  recently  another  silicide, 
MnSi2,  was  obtained  by  De  Chalmot  (Abstr.,  1896,  ii,  560)  by  heating 
a  mixture  of  quartz,  manganese  dioxide,  lime,  and  carbon.  Carnot  and 
Goutal  (Ann.  des  Mines,  1900,  [ix],  18,  271)  have  also  demonstrated 
the  presence  of  a  silicide,  MnSi  (1),  in  the  residue  left  after  the  action 
of  sulphuric  acid  on  ordinary  castings.  The  silicide,  Mn„Si,  was  pre¬ 
pared  by  a  method  similar  to  that  previously  used  in  the  preparation 
of  iron  and  cobalt  silicides  (Abstr.,  1902,  ii,  135,  264,  457,  and  this 
vol.,  ii,  22,  80),  an  alloy  of  copper  and  manganese  being  mixed  with 
crystalline  silicon  and  fused  for  two  minutes  in  the  electric  furnace  ; 
the  metallic  ingot  thus  formed  is  treated  with  nitric  acid  and  the 
residue  extracted  with  10  per  cent,  sodium  hydroxide;  this  silicide  can 
also  be  prepared  by  heating  in  a  crucible  in  an  electric  furnace  a  mix¬ 
ture  of  sodium, potassium  silicofluoride,  the  manganese  oxide,  Mn304,  and 
copper  ;  the  silicide  forms  very  lustrous,  apparently  quadratic  prisms  of 
sp.  gr.  6*20  at  15°  ;  it  scratches  glass,  but  is  cut  by  quartz.  Both  con¬ 
centrated  and  dilute  hydrochloric  acid  dissolve  the  compound  readily, 
but  nitric  acid  is  without  action  ;  alkali  hydroxides  slowly  destroy  it, 
gelatinous  silica  being  formed. 

The  silicide,  MnSi,  is  prepared  in  the  same  manner  as  the  compound 
just  described,  only  a  larger  proportion  of  silicon  being  used  ;  it  forms 
highly  lustrous,  tetrahedral  crystals  having  the  density  5*9  at  15°;  it 
is  harder  than  the  other  silicide,  scratching  topaz,  but  not  corundum  ; 
this  silicide  differs  from  the  former  in  that  hydrochloric  acid  attacks 
it  very  slowly  ;  both  nitric  and  sulphuric  acids  are  without  action  ;  the 
halogens  and  the  gaseous  halogen  hydrides  attack  it  easily. 

K.  J.  P.  O. 

Colouring  Matter  of  the  Figure  in  the  Grotto  at  La  Mouthe. 
Henri  Moissan  (Compt.  rend.,  1903,  136,  144 — 146). — The  pigment 
of  the  design  on  the  wall  of  the  grotto  at  La  Mouthe  is  black  on 
account  of  the  presence  of  manganese  oxide.  Some  objects  found  in 
the  grotto  are  covered  with  a  black  deposit  of  manganese  dioxide. 

J.  McC. 

Manganese  Borate.  H.  Endemann  and  John  W.  Paisley  (Amer. 
Chem.  J.,  1903,  29,  68 — 73). — Commercial  manganese  borate  is  a 
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mixture  of  varying  composition.  The  precipitates  obtained  by  the 
action  of  borax  on  manganous  chloride  or  sulphate  lose  boric  acid  on 
washing.  A  definite  product  may  be  obtained  by  adding  to  such  moist 
precipitates  the  quantity  of  boric  acid  required  to  form  a  substance  of 
the  composition  Mn0,B406,  and  then  allowing  them  to  dry  spontan¬ 
eously.  When  this  mixture  is  heated  with  a  little  water  in  a  sealed 
tube,  the  compound,  MnB407,5H20,  is  obtained  as  a  granular  mass ; 
when  heated  to  120°,  it  loses  2H20,  but  readily  reabsorbs  water  and 
sets  to  a  hard  mass.  Both  the  hydrated  salts  readily  yield  their  man¬ 
ganese  to  hot  oils,  producing  quick-drying  varnishes.  E.  G. 

[Reactions  of]  Cobalt  and  Nickel.  Julius  Mai  and  M.  Silber- 
berg  ( Ghem .  Zeit.,  1903,  27,  13 — 14). — Contrary  to  expectation, 
moist  nickel  peroxide  is  instantly  soluble  in  a  cold  dilute  solution  of 
potassium  cyanide,  whilst  the  corresponding  cobalt  compound  is 
scarcely  affected.  If,  however,  both  oxides  are  present,  it  is  not  possi¬ 
ble  to  extract  all  the  nickel  which  is,  probably,  mechanically  retained 
by  the  cobalt ;  on  applying  heat  or  using  a  concentrated  solution  of 
cyanide,  the  cobalt  compound  is  also  gradually  dissolved. 

Cobalt  peroxide  is  also  more  stable  than  nickel  peroxide  towards 
such  reagents  as  thiocyanates,  hydroxylamine,  &c.  On  adding  sulphur 
dioxide  to  a  solution  of  potassium  cobalticyanide,  the  colour  changes  to 
a  red  dichromate  colour.  This  reaction  is,  in  fact,  due  to  the  cobalto- 
cyanide  and  not  to  the  cobalticyanide.  The  experiment  succeeds 
best  on  adding  sodium  hydrogen  sulphite  to  a  freshly  prepared  solu¬ 
tion  of  potassium  cobaltocyanide ;  this  solution  yields,  with  most 
metallic  salts,  yellow  or  orange  precipitates.  If  a  solution  of  cobaltous 
sulphite  is  mixed  with  potassium  cyanide,  an  orange-coloured  salt  of 
cobalt  is  precipitated  which  needs  further  analysis.  L.  de  K. 

Salts  of  Uranium.  William  CEchsner  de  Coninck  (Ann.  Chim. 
Phys .,  1903,  [vii],  28,  5 — 15). — This  paper  is  a  summary  of  the 
results  of  work  previously  published  (Abstr.,  1901,  ii,  390,  536; 
and  1902,  ii,  84,  458,  and  664).  K.  J.  P.  O. 

Tin  Amalgams.  H.  W.  Bakhuis  Roozeboom  [with  van  Heteren] 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  373 — 376). — Liquid 
tin  and  mercury  are  miscible  in  all  proportions,  and  the  temperature 
at  which  solidification  sets  in  has  been  determined  for  various  mix¬ 
tures  ;  the  results  are  represented  graphically.  The  solid  phase 
which  separates  at  25°  contains  94  atomic  per  cent,  of  tin.  The 
E.M.F.  of  tin  amalgams  containing  from  CH301  to  100  atomic  per 
cent,  of  tin  was  measured  against  an  amalgam  containing  16  atomic 
per  cent.  As  the  amount  of  tin  increases  up  to  1’2  atomic  per  cent., 
the  E.M.F.  rises,  but  from  this  concentration  up  to  99  per  cent,  the 
potential  remains  constant ;  consequently,  between  these  limits  there 
must  be  two  phases  of  constant  concentration  ;  one  of  these  is  a 
liquid  with  1’2  atomic  per  cent,  of  tin,  and  the  other  is  a  solid 
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phase  with  99  atomic  per  cent,  of  tin.  The  heat  of  amalgamation  was 
found  by  comparing  the  E.M.F.  of  amalgams  which  are  liquid  at  25° 
and  50°  respectively.  The  introduction  of  one  gram-atom  of  tin  into 
a  liquid  amalgam  containing  up  to  1  atomic  per  cent,  of  tin  absorbs 
3000  cal. 

On  cooling  the  amalgams  containing  0'3  to  85  per  cent,  of  tin  to 
-  34,5°,  a  change  takes  place  which  is  accompanied  by  a  development  of 
heat  and  a  diminution  of  volume.  The  maximum  change  occurs  when  the 
amalgam  contains  about  50  per  cent,  of  tin.  All  amalgams  containing 
up  to  60  per  cent,  of  tin  solidify  finally  at  -  38'6°.  Between  -  34 ’5° 
and  —  SS'S0,  mixed  crystals  separate  and  expansion  takes  place.  It 
has  not  been  found  possible  to  determine  what  modification  of  tin 
is  then  deposited,  but  its  specific  volume  must  be  smaller  than  that 
of  grey  tin  and  larger  than  that  of  the  ordinary  variety.  J.  McC. 

Reduction  of  Titanic,  Vanadic,  Tungstic,  and  Molybdic  Acids 
by  means  of  Nascent  Hydrogen  in  Molecular  and  Quantitative 
Proportions.  C.  Reichard  (Ghem.  Zeit.,  1903,  27,  1 — 5). — When 
insoluble  titanium  dioxide  is  added  to  a  mixture  of  zinc  and  dilute 
hydrochloric  or  sulphuric  acid,  from  which  the  evolution  of  hydrogen 
is  just  appreciable,  a  pale  lilac  or  very  light  blue  coloration  is  seen  ;  with 
alkali  titanates,  a  pale  violet  coloration,  which  rapidly  passes  into  dark 
blue,  is  obtained.  Under  the  same  conditions,  molybdenum  trioxide 
gives  a  brown  coloration,  soon  becoming  pale  green.  Molybdates  give 
a  transient,  reddish-brown  coloration  and  then  a  greyish-brown  pre¬ 
cipitate.  Tungsten  trioxide  and  tungstates  give  a  pale  blue  coloration 
which  gradually  becomes  darker.  Solutions  of  vanadic  acid,  which  are 
sulphur-yellow,  are  only  reduced  in  the  presence  of  a  larger  quantity  of 
acid,  and  give  first  a  pale  bluish-green,  then  a  pale  green,  and  finally  a  dark 
green  coloration.  Whenthe  evolutionof  hydrogen  is  very  feeble,  a  bluish 
coloration  is  first  observed,  which  then  passes  through  violet  into  green, 
a  green  precipitate  finally  being  formed.  Vanadates  in  concentrations 
above  1  per  cent,  give  at  first  a  violet,  then  a  pale  blue,  and  finally  a 
greyish-blue  coloration.  A  process  is  described  by  means  of  which  the 
four  elements  may  be  separated  from  a  mixture  and  detected. 

K.  J.  P.  O. 

Titanium  Sesquioxide  and  its  Salts  as  Reducing  Agents. 
Edmund  Knecht  ( Ber .,  1903,  36,  166 — 169). — A  solution  of  titanium 
trichloride,  which  in  a  concentrated  form  is  now  a  commercial 
product,  and  can  also  be  readily  prepared  by  reducing  a  titanic 
salt  (titanium  tetrachloride  or  sulphate)  by  zinc  dust  in  the  presence 
of  hydrochloric  acid,  is  a  most  powerful  reducing  agent.  It  reduces 
sodium  sulphite  to  sulphide,  and  in  alkaline  solution  to  hyposulphite ; 
cupric  salts  are  reduced  to  cuprous  salts  and  then  to  metallic  copper ; 
ferric  salts  are  reduced  in  the  cold,  immediately  and  quantitatively. 
Nitric  acid  and  nitrates  are  converted  into  ammonia.  Organic  nitro¬ 
compounds  are  easily  reduced  ;  titanium  trichloride  forms  a  most 
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convenient  agent  for  the  partial  reduction  of  polynitro-derivatives. 
Azo-compounds  are  immediately  reduced.  Unsaturated  aliphatic 
compounds  such  as  fumaric  acid  are  slowly  reduced. 

Titanium  sesquioxide  or  its  hydrate,  prepared  by  precipitating  titanium 
trichloride  by  sodium  hydroxide,  can  be  used  as  a  powerful  solid 
reducing  agent.  K.  J.  P.  0. 

Halogen  Double-salts  of  Pentavalent  Antimony  and  their 
Parent  Acids.  Rudolph  F.  Weinland  and  C.  Feige  [Ber.,  1903,36, 
244 — 260). — Potassium  meta-antimonichloride,  KSbCl6,H20,  crystallises 
in  greenish-yellow,  six-sided,  hexagonal  plates  belonging  to  the  rhombic 
system  [a  :  b  :  c  —  0*8889  : 1 :  0*7794],  absorbs  moisture  from  the  air,  but 
effloresces  over  sulphuric  acid  or  calcium  chloride.  The  ammonium 
salt,  NH4SbCi6,H20,  is  isomorphous  with  the  potassium  salt  \a  :  b  :  c  — 
0*8909:1:0*7846].  The  rubidium  salt,  RbSbCle,  is  anhydrous  and 
forms  thin,  six-sided,  yellowish-green,  rhombic  tablets  [a  :b  :c  = 
0*6719:1:0*8136].  The  lithium  salt,  LiSbCl6,4H20,  forms  square, 
hygroscopic  tablets.  The  glucinum  salt,  Be(SbCl6)2,10H2O,  forms 
small,  yellowish,  hygroscopic  needles.  The  calcium  salt,  Ca(SbCl6)2,9H20, 
forms  long,  hygroscopic  needles.  The  aluminium  salt,  Al(SbCl6)3,15H20, 
forms  greenish-yellow,  hygroscopic  needles.  The  chromium  salt, 
Cr(SbCl6)3,13H20,  forms  grey- violet,  flat,  hygroscopic  needles.  Mag¬ 
nesium  pyroantimonichloHde,  MgSbCl7,9H20,  forms  greenish-yellow, 
hygroscopic,  triclinic  tablets  [a  :  b  *.  c  —  0*7144  :  1  :  2*595  ;  a=100°22', 
/3  =  88°3',  y  —  91°16'].  Chromium  orthoantimonichloride,  CrSbCl8,10H2O, 
forms  grey,  hygroscopic  plates.  The  ferric  salt,  FeSbCl8,8H20,  forms 
yellow,  hygroscopic,  four-sided,  tetragonal  tablets  [a:c:  =  1  :  1*0112]. 

Hydrogen  meta-antimonibromide,  HSbBr6,3H20,  crystallises  from  a 
solution  containing  antimony  tribromide,  bromine,  and  hydrobromic  or 
sulphuric  acid  in  hygroscopic,  irregular,  six-sided,  black  tablets,  which 
readily  lose  bromine  and  leave  antimony  tribromide.  The  potassium 
salt,  KSbBr6,H20,  forms  stout,  six-sided,  black  tablets  and  readily  loses 
bromine  in  the  air.  The  ammonium  salt  resembles  the  potassium  salt. 
The  lithium  salt,  LiSbBr6,4H20,  forms  black,  square,  hygroscopic 
tablets.  The  ferric  salt,  Fe(SbBr6)3,14H20,  forms  black,  irregular,  six- 
sided  tablets  and  is  very  hygroscopic.  The  nickel  salt,  Ni(SbBr6)2,12H20, 
forms  beautiful,  black,  glistening,  irregular,  six-sided  tablets. 

The  caesium  salt,  2SbBr5,3CsBr,2H20,  forms  a  black,  microcrystal¬ 
line  powder  and  loses  bromine  in  the  air.  The  glucinum  salt, 
3SbBr5,2GlBr218H20,  forms  black,  glistening  prisms  and  is  very  un¬ 
stable.  The  aluminium  salt,  5SbBr5,2AlBr3,24H20,  forms  black,  glisten¬ 
ing,  stout  prisms,  and  is  less  hygroscopic  than  the  glucinum  salt. 

The  rubidium  salt  from  antimony  tetrabromide,  Rb2SbBr6,  forms 
small,  black,  six-sided  tablets,  and  only  slowly  loses  bromine. 

Vanadium  antimony  bromide,  SbBr3,VBr4,7H20>  forms  black,  pointed, 
hygroscopic  prisms,  and  is  decomposed  by  water.  T.  M.  L. 

Precipitation  of  Crystalline  Gold  by  Formaldehyde.  Nicolai 
Awerkiefe  ( J .  Russ.  Phys.  Chem.  Soc.,  1902,  34,  828 — 835). — From 
solutions  of  gold  chloride  or  bromide  containing  0*01  gram  of  gold  per 
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litre  and  strongly  acidified  with  nitric  or  hydrochloric  acid,  formalde¬ 
hyde  precipitates  nearly  the  whole  of  the  gold  in  a  crystalline  condition. 
The  precipitation  takes  place  in  the  cold,  but  proceeds  more  rapidly 
'when  the  solution  is  heated.  The  crystals  have  a  length  of  from 
0'2 — 0’9  mm.  and  represent  mostly  combinations  of  cubic  and  octa¬ 
hedral  forms,  although  other  forms  are,  in  some  cases,  met  with ;  two 
sp.  gr.  determinations  at  20°  gave  the  values  19‘4278  and  19’4341. 
From  acidified  solutions  of  mixtures  of  gold  chloride  with  salts  of 
copper,  antimony,  mercury,  zinc,  lead,  manganese,  tin,  arsenic,  and 
the  metals  of  the  first  and  second  groups,  formaldehyde  only  precipitates 
the  gold.  From  very  dilute  solutions  containing  less  than  0-005 
gram  of  metal  per  litre,  platinum  is  very  slowly  precipitated  by 
formaldehyde.  T.  H.  P. 

Action  of  Certain  Salta  on  Platinic  Chloride.  William 
CEchsner  de  Conincic  (Bull.  Acad.  Roy.  Belg.,  1902,  730 — 731). — 
Dilute  aqueous  solutions  containing  manganous  sulphate  and  platinic 
chloride  undergo  no  change  on  keeping  in  the  dark  or  in  diffused 
daylight ;  on  exposure  to  sunlight,  a  small  quantity  of  platinous 
chloride  is  formed,  but  no  change  occurs  with  manganous  chloride 
under  the  same  conditions.  Similar  solutions  of  uranous  sulphate  and 
platinic  chloride  are  not  altered  when  kept  in  the  dark  or  in  diffused 
light,  but  oxidation  to  uranic  sulphate  takes  place  in  sunlight. 

G.  D.  L. 

Complex  Salts  of  Hexavalent  Osmium.  L.  Wintrebert 
(Ann.  Chim.  Phys.,  1903,  [vii],  28,  15 — 144). — Two  different  methods 
of  estimating  osmium  in  its  compounds  are  employed,  according 
as  the  whole  of  the  osmium  is  left  as  metal  when  the  compound  is 
heated  in  a  current  of  hydrogen,  or  the  osmium  is  partially  volatilised 
as  osmium  tetroxide.  With  the  compounds  of  the  first  class,  the 
residue  may  consist  only  of  osmium,  which  can  be  directly  weighed,  or 
it  may  consist  of  osmium  mixed  with  some  other  material.  If  the 
latter  is  soluble  in  water,  the  reduction  of  the  osmium  compound  is 
carried  out  in  a  glass  tube  which  has  a  constriction,  where  a  plug  of 
asbestos  is  fixed,  so  that  the  osmium  may  be  washed  with  water  in 
situ,  and  then  dried  in  a  current  of  carbon  dioxide  and  weighed.  The 
same  method  may  be  used  if  the  material  mixed  with  the  osmium  is 
soluble  in  hydrochloric  acid.  When  in  the  reduction  of  the  osmium 
compound,  alkali  hydroxides  are  formed  together  with  the  osmium,  the 
reduction  must  be  carried  out  in  a  platinum  boat,  and  the  product  sub¬ 
sequently  transferred  to  the  glass  tube.  In  the  presence  of  silver,  the 
osmium  must  be  volatilised  in  the  form  of  tetroxide.  Those  substances 
in  which,  on  ignition,  a  certain  amount  of  the  osmium  is  volatilised 
as  tetroxide,  must  be  heated  with  anhydrous  sodium  carbonate  in 
hydrogen  in  the  glass  tube.  Nitrogen  and  carbon  contained  in  osmium 
compounds  are  estimated  by  burning  the  substance  mixed  with 
tungstic  acid  in  an  exhausted  combustion  tube  in  the  presence  of 
copper  oxide  and  reduced  copper. 
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Osmyl  salts,  M20s02X4  (where  M  is  a  univalent  metal  and  X  a 
univalent  acid  radicle),  the  osmylnitrites,  osmyloxalates,  and  osmyl- 
chlorides  can  all  be  prepared  from  the  tetroxide  (or  potassium 
osmate)  and  the  acid  (nitrous,  oxalic,  hydrochloric)  in  the  presence  of 
excess  of  alkali,  or,  better,  by  acting  on  an  alkaline  solution  of  the 
osmate  with  the  acid  :  K20s04  +  4HX  =  K20s02X4  +  2H20.  The  osmyl- 
nitrites  are  converted  into  the  oxalates  by  oxalic  acid,  and  the  latter 
into  the  chlorides  (or  bromides)  by  hydrochloric  (or  hydrobromic) 
acid ;  the  reverse  series  of  changes  is  induced  by  the  potassium 
salts  of  the  acids.  Hydriodic  acid  converts  all  these  compounds  into 
osmates.  The  osmyl  salts  are  unstable  in  aqueous  solution,  decom¬ 
posing  according  to  the  equation  :  M20s02X4  +  2H20  =  H20s04  + 
2MX  +  2HX,  but  they  are  stable  in  the  presence  of  excess  of  acid  ; 
in  the  case  of  osmylnitrites,  the  tetroxide  is  formed  and  not  the  acid, 
H20s04,  as  the  nitrous  acid  acts  as  an  oxidising  agent.  Excess  of 
potassium  hydroxide  converts  the  osmyl  salts  into  osmates : 
K20s02X4  +  4KOH  =  K20s04  +  4KX  +  2H20  ;  whilst  ammonia  pro¬ 
duces  a  precipitate  of  tetra-ammonio-osmyl  salts  :  M20s02X4  +  4NHs  = 
0s02(NH3)4X2  +  2MX.  Hot  concentrated  hydrochloric  acid  changes 
the  osmyl  salts  into  osmichlorides  :  K20s02X4  +  8HC1  =  K20sC16  + 
4HXC1  +  2H20  ;  a  mixture  of  hydrochloric  and  nitric  acids  causes 
the  production  of  osmyl  chloride ;  concentrated  hydrobromic  and 
hydriodic  acids  act  on  the  osmyl  salts  (with  the  exception  of  the 
osmylchlorides)  in  the  same  way. 

Potassium  osmylnitrile,  K20s202(N02)4,  crystallises  in  unstable, 
orange-red  prisms;  osmyltetra-ammonio-nitrite,  0s02(NH3)4(N02)2,  is 
an  unstable,  yellow,  crystalline  powder,  which  is,  however,  unlike  other 
osmyl  salts  in  that  it  is  not  attacked  by  hydrogen  haloids. 

The  following  new  osmyloxalates  are  described  (compare  Abstr., 
1900,  i,  543;  1901,  i,  313;  1902,  i,  587):  ammonium  osmyloxalate, 
(NH4)20s02(C204)2,2H20,  is  isomorphous  with  the  potassium  salt 
(loc.  cit.),  triclinic  [a  :  b  :  c  =  0’4995  : 1  :  T0451],  but  is  far  more  soluble  in 
water,  100  parts  of  water  at  15°  dissolving  10  parts  of  the  ammonium 
salt,  but  only  0‘75  parts  of  the  potassium  salt;  the  magnesium  and 
calcium  salts  are  golden-yellow,  crystalline  powders,  the  methylammonium 
and  the  ethylammonium  salts  crystallise  in  brown  needles ;  these  four 
salts  all  crystallise  with  2H20;  the  silver  salt  forms  transparent, 
brown  needles ;  barium  forms  two  salts,  Ba0s02(C204)2,4H20  and 
Ba20s02(C204)3,6H20 ;  the  former  salt  crystallises  in  unstable,  greenish- 
yellow  needles  and  the  latter  in  brownish-yellow,  rhombic  plates ; 
the  strontium  salt  forms  a  crystalline  powder  with  4H20. 

The  osmylchlorides  are  prepared  by  the  action  of  hydrochloric  acid 
on  the  osmylnitrites ;  the  potassium  salt,  K20s02Cl4,  crystallises  in 
anhydrous,  red  octahedra,  decomposed  by  water,  and  with  2H20  in 
pale  brown,  triclinic  crystals  [a  :  b  :  c  =  0*5882  : 1  : 1  •  1 795],  The 
ammonium  salt  is  anhydrous,  and  closely  resembles,  and  is  isomorphous 
with,  the  potassium  salt. 

Potassium  osmylbromide,  K20s02Br4,2H20,  forms  red,  triclinic 
crystals,  isomorphous  with  those  of  the  hydrated  chloride  [a  :  b  :  c  *■ 
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0*6015  : 1  :  1*2987]  ;  the  corresponding  ammonium  salt  is  unstable, 
decomposing  into  the  osmibromide. 

The  osmyloxy-salts,  M20s03X2,  are  prepared  by  the  action  of 
excess  of  potassium  nitrite  on  osmium  tetroxide  ;  0s04  +  3KN02  = 
K20s03(N02)2  +  KN03,  by  the  regulated  action  of  oxalic,  hydrochloric, 
or  hydrobromic  acids  on  ammonium  osmyloxynitrite,  by  the  action  of 
potassium  hydroxide  (2  mols.)  on  potassium  osmylnitrite, 

K20s02(N02)4  +  2KOH  =  K20s03(N02)2  +  2KNO?  +  H20, 
or,  better,  by  the  action  of  potassium  nitrite  or  potassium  osmiate  on 
the  osmylnitrite.  The  osmyloxy-salts  are  sparingly  soluble  and  are 
converted  by  the  hydrogen  haloids  into  osmi-chlorides,  -bromides,  and 
-iodides.  They  are  changed  into  the  osmyl  salts  by  the  regulated 
action  of  acids  thus :  K20s03(N02)2  +  4HX  =  2HN02  +  H20  +  K20s02X4 
and  (NH4)20s03(C204)  +  H2C204  =  (NH4)20s02(C204)2  +  H20. 

Potassium  osmyloxynitrite,  K20o03(N02)2,3H20,  crystallises  in  nearly 
black,  monoclinic  needles  [a  :  b  :  c  —  1*0923  :  1 :  0*8682  ;  79°8'30"]; 

the  ammonium  salt  is  an  anhydrous,  yellow,  crystalline  powder ;  the 
silver  salt,  with  H20,  forms  black  crystals,  the  barium  and  the  strontium 
salts,  brown  crystals  with  4H20  and  3H20  respectively. 

Of  the  osmyloxyoxalates,  the  potassium  salt,  which  forms  nearly 
black  crystals  with  2H20,  and  the  ammonium .  salt,  which  is  an 
anhydrous,  yellow,  crystalline  powder,  are  described. 

Ammonium  osmyloxy chloride,  (NH4)20s03C12,  and  the  corresponding 
osmyloxybromide,  are  yellow,  crystalline  powders. 

The  osmichloridos,  -bromides,  and  -iodides  are  prepared  by  the  action 
of  concentrated  hydrogen  haloids  on  the  alkali  osmyloxynitrites ;  the 
salts  of  the  alkaline  earths  give,  however,  the  chlorides  of  the  metals 
and  osmic  chloride,  OsCl4.  Methyl  ammonium  osmichloride, 
(NH2Me)2,H20sCl6, 

prepared  from  the  osmyloxalate  and  hydrochloric  acid,  crystallises  in 
pale  red,  hexagonal  plates  ;  the  ethylammonium  salt  resembles  the 
metbylammonium  salt.  Methylammonium  and  ethylammonium  osmi- 
bromides  very  closely  resemble  the  potassium  osmibromide.  Potassium 
osmi-iodide,  K20sT6,  crystallises  in  soluble,  violet-black  octahedra  ;  the 
corresponding  ammonium  salt  forms  blue-black  octahedra. 

Potassium  nitroso-osmichloride  is  formed  by  the  action  of  boiling 
concentrated  hydrochloric  acid  on  the  osminitrite  :  2K20s(N02)5  + 
I0HC1  =  2K20s(N0)CI5  +  3N0  +  5N02  +  5H20  ;  it  crystallises  in  red, 
rhombic  crystals  [a  :  b  :  c  =  0*9640  :  1  : 1/5123],  is  isomorphous  with 
potassium  nitrosoruthenichloride,  and  is  extremely  stable  both  towards 
nitric  acid  and  ammonia.  Potassium  nitroso-osmibromide , 

K2Os(NO)Br6, 

Crystallises  in  reddish-brown,  rhombic  prisms  [a  :  b  :  c  =  0’96968  : 
1:1*50417];  the  corresponding  iodide  crystallises  in  nearly  black 
prisms,  isomorphous  with  the  salts  just  described. 

Potassium  osminitrite,  K20s(N02)5,  is  formed  by  the  action  of  ex¬ 
cess  of  a  concentrated  solution  of  potassium  nitrite  on  a  solution  of 
potassium  osmichloride  at  80°: 

K20sCI6  +  6KN02  =  K/Os(NOJ5  +  6KC1  +  N02 ; 


222 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


if  air  is  not  excluded,  osmium  tetroxide  and  potassium  osmyloxynilrile 
are  formed  ;  the  osminitrite  forms  very  stable,  triclinic,  amber-yellow, 
hygroscopic  crystals.  K.  J.  P.  O. 
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Mineralogical  Chemistry. 


Composition  of  the  Gas  from  the  Fumerolles  of  Mont 
Pelee :  Origin  of  Volcanic  Phenomena.  Armand  Gautier 
( Compt .  rend.,  1903,  136,  16 — 20). — The  gas  from  the  fumerolles  of 
Mont  PeDe,  as  analysed  byMoissan  (this  vol.,  ii,  155),  has  practically 
the  same  composition  as  the  gas  obtained  by  the  author  by  heating  granite, 
porphyry,  and  other  primary  rocks  to  incipient  redness  (Abstr.,  1901, 
ii,  171).  It  is  noteworthy  that  the  stones  ejected  from  the  volcano  con¬ 
sist  mainly  of  an  andesite  rich  in  hypersthene.  The  author’s  researches 
(Abstr.,  1901,  ii,  63,  92,  322)  have,  in  fact,  shown  that  the  action  of  heat 
on  the  older  rocks  liberates  not  only  water  vapour  but  also  hydrogen, 
hydrogen  sulphide,  carbon  oxides,  and  hydrocarbons  in  relatively 
large  quantity.  A  cubic  kilometre  of  granite  heated  to  redness  would 
yield  26,640,000  tonnes  of  water  and  6,700,000,000  cubic  metres  of  gas 
at  15°.  It  follows  that  the  heating  to  redness  of  moderately  large 
masses  of  older  rocks  as  a  result  of  movements  of  the  earth’s  crust,  is 
capable  of  liberating  immense  volumes  of  water  vapour  and  of  gases, 
mostly  inflammable,  and  thus  producing  violent  volcanic  disturbances, 
and  it  is  unnecessary  to  assume  the  sudden  inrush  of  masses  of  sea 
water  into  the  hotter  parts  of  the  earth’s  crust  in  order  to  explain 
such  phenomena.  C.  H.  B. 


Some  Springs  of  Mineral  Gas.  Charles  Moureu  {Compt. 
rend.,  1902,  135,  1335 — 1337). — Five  springs  in  the  Pyrenees  from 
which  gases  are  evolved  have  been  investigated.  All  of  these 
contained  nitrogen,  carbon  dioxide,  oxygen,  and  argon.  The  following 
amounts  of  argon  were  found  :  in  the  Peyre  spring  at  Ogeu,  09  per 
cent,  by  volume  j  in  the  Nehe  spring  at  Dax,  P6  per  cent. ;  in  the 
Trou  des  Pauvres  spring  at  Dax,  1’2  per  cent.  ;  in  the  Yieille  spring 
at  Eaux-Bonnes,  1*8  per  cent.  ;  and  in  the  Saint  Augustin  spring  at 
Panticosa,  P2  per  cent.  Deslandres  made  a  special  spectroscopic 
examination  of  these  gases,  and  found  that  the  gas  from  the  Saint 
Augustin  spring  contains  helium.  Some  spectroscopic  lines  were  also 
observed  which  do  not  belong  to  argon  or  helium,  and  these  are  being 
further  investigated.  J.  McC. 
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A  New  Member  of  the  Rhombohedral  Carbonate  Group. 
A.  Johnsen  ( Centr .  Min.,  1903,  13 — 15). — A  rose-red  mineral 
associated  with  chalybite,  pyrites,  and  quartz  from  Eiserfeld,  near 


Siegen,  was  found  to  have  the  following  composition  : 

MgO.  MnO.  FeO.  CoO,(NiO). 

33-41  7-50  6-50  5-12 

C02. 

46-77 

H20. 

0-31 

Total. 

99-61 

which  corresponds  with : 

MgCOo.  MnCOo.  FeC03. 

70-16  12-14  10-47 

CoC03. 

8-12 

Total. 

100-89 

Measurement  of  angle  between  the 
rr'  =  72°19'  (approx.);  sp.  gr.  =  3T5. 

curved  cleavage 

faces  gave 
L.  J.  S. 

Occurrence  of  a  Manganese  Silicate  containing  Carbonate 
in  the  Aure  Valley  in  the  Pyrenees.  Hermann  Lienau  ( Chem . 
Zeit.,  1903,  27,  14 — 15). — Two  manganese  ores,  which  have  been 
previously  described  {ibid.,  1899,  23,  418),  viellaurite  (consisting 
of  51  per  cent,  dialogite  and  49  per  cent,  tephroite)  and  torrensite 
(consisting  of  51 '5  per  cent,  rhodonite,  45  per  cent,  dialogite,  and 
3  per  cent,  water),  are  held  by  Lacroix  not  to  be  homogeneous 
minerals.  Three  new  minerals  have  been  found  in  the  Aure  valley  in 
the  Pyrenees,  lacroisite  (consisting  of  81 -4  per  cent,  dialogite  and 
18-6  per  cent,  rhodonite),  chocolate  stone  (of  53  per  cent,  tephroite, 
36  per  cent,  hausmannite,  10  per  cent,  dialogite,  and  1  per  cent, 
water),  and  kuelvite  (consisting  of  71  per  cent,  dialogite,  27  per  cent, 
tephroite,  and  2  per  cent,  water).  These  five  minerals  may  be  regarded 
as  the  result  of  different  degrees  of  weathering  of  rhodonite,  MnSiOs  ; 
thus  torrensite,  MnC03,MnSi03,  lacroisite,  5MnC03,MnSi03,  huelvite, 
2MnC03,3Mn28i04,  viellaurite,  5MnC03,2Mn2Si04,  chocolate  stone, 
2MnC03,5Mn2Si04,3Mn2Mn04.  K.  J.  P.  0. 

[Felspar  from  Asia  Minor.]  Ludwig  Milch  {Jahrb.  Min.,  1903, 
Beil.-Bd.,  16,  110 — 165). — In  a  petrographical  description  of  the 
volcanic  rocks  (dacites,  andesites,  and  basalts)  of  the  Galatian  andesite 
region,  north  of  Angora,  is  given  the  following  analysis,  by  H.  Schafer 
and  Herz,  of  felspar  isolated  from  the  ground-mass  of  a  mica-dacite  : 

Si02.  A]203,  Fe203,Fe0.  MgO.  CaO.  Na20.  K20.  H20.  Total. 

70-7  16-0  2-8  0-2  M  5-0  L5  0-9  98-2 

L.  J.  S. 

Stone  Implements  and  their  Rough  Material  from  Swiss 
Lake  Dwellings.  A.  Bodmer-Beder  {Jahrb.  Min.,  1903,  Beil.-Bd., 
16,  166 — 198). — Detailed  petrographical  descriptions  are  given  of 
about  a  hundred  specimens  of  stone  implements  and  of  the  rough 
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material  from  which  they  were  fashioned.  The  following  analyses,  by 
H.  Hirschy  and  Miss  L.  Hezner,  are  given :  I — III,  nephrite  axes ; 
IV  and  V,  jadeite  axes;  VI,  chloromelanite  axe;  VII,  axe  of  chloro- 
melanitic pyroxenite ;  VIII,  harzburgite  from  the  St.  Gotthard  tunnel; 
IX,  serpentine  axe  ;  X  and  XI,  serpentine  from  the  Gurschen-alp  in 
the  St.  Gotthard  district : 


Si02. 

Ti02. 

A1203. 

Fe203. 

FeO. 

MnO. 

CaO. 

I.  53-21 

trace 

2-49 

4-98 

1-02 

— 

11-09 

II.  57-37 

— 

0-85 

0-16 

5-65 

— 

11-72 

III.  58-37 

— 

0-50 

1-40 

1-38 

— 

13-32 

IV.  58-41 

0-17 

21-35 

1-31 

0-31 

— 

3-45 

V.  58*39 

0-13 

22-77 

2-42 

0-27 

trace 

1-70 

VI.  55-11 

0-36 

13-49 

10-09 

1-52 

0-45 

5-05 

VII.  57-86 

0-57 

21-23 

4-01 

1-05 

— 

2-04 

VIII.  40-40 

trace 

2-63 

4-31 

4-98 

— 

1-74 

IX.  39-09 

trace 

3-49 

4-78 

2-94 

trace 

1-43 

X.  40-42 

trace 

1-09 

2-59 

2-25 

— 

2-31 

XL  41-47 

trace 

2-07 

5-10 

0-95 

— 

0-25 

MgO. 

KoO. 

Na20. 

H20 

<110°. 

H„0 

>110°. 

Total. 

Sp.  gr. 

I. 

23-51 

trace 

0-76 

0-71 

2-81 

100-58 

2-982 

II. 

22-37 

— 

— . 

0-25 

1-98 

100-35 

3-080 

III. 

23-28 

— 

— 

0-20 

2-02 

100-47 

2-996 

IV. 

2-01 

0-77 

12-03 

0-09 

0-31 

100-21 

3-361 

V. 

1-27 

0-27 

12-39 

0-08 

0-24 

99-93 

3-418 

VI. 

2-54 

0-37 

11-42 

0-11 

0-24 

100-75 

3-418 

VII. 

2-85 

206 

8-35 

0-05 

0-24 

100-31 

3-452 

VIII. 

40-37 

— 

— 

0-02 

5-33 

99-78 

3  073 

IX. 

35-94 

trace 

trace 

0-27 

11-37 

99-31 

2-677 

X. 

37-24 

— 

— 

0-51 

13-73 

100-14 

2-623 

XI. 

38-89 

— 

— 

0-14 

11-61 

100-48 

2-534 

L.  J.  S. 


Chemical  Changes  in  Contact-metamorphism.  K.  Dalmer 
(Centr.  Min.,  1903,  15 — 17). — The  mineral  changes  which  take  place 
when  phyllites  and  clay-slates  are  altered  by  contact-metamorphism  to 
andalusite-mica-rocks  are  expressed  by  new  equations  simpler  than 
those  previously  given  by  the  author  (Abstr.,  1898,  ii,  82,  171). 

L.  J.  S. 

Volcanic  Dust  from  Martinique.  Ludwig  Schmelck  ( Ckem . 
Zeit.,  1903,  27,  34). — The  following  analyses  have  been  made  of 
volcanic  dust  from  Mont  Pelee  :  (I)  deposited  on  board  the  English 
steamer  “  Coya,”  which  was  at  the  time  of  the  eruption  200 — 250  miles 
from  the  island  of  Martinique  ;  (II)  collected  at  St.  Pierre;  they  may 
be  compared  with  (III)  volcanic  dust  from  St.  Vincent : 
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Si02. 

A1203.  Fe203. 

FeO. 

CaO. 

MgO. 

k2o. 

Na20.  Ti02. 

PA- 

S03. 

MnO. 

I. 

5775 

177 

2'84 

273 

8-11 

3'51 

0'94 

5'03 

0  7 

trace 

trace 

trace 

II. 

55 '40 

15'55  5'55 

3-89 

8'26 

3'51 

0'53 

5'28 

1-0 

trace 

0  35 

trace 

III. 

55  08 

18'0 

2'46 

4'57 

774 

3'34 

0'65 

3-45  0'8 

0  17 

0'24 

0  21 

Carbonate  was  absent  from  all  the  specimens  ;  I  and  II  lost  1  per 
cent,  and  1'3  per  cent,  respectively  on  ignition ;  Ilf  lost  2  05  per  cent, 
water  on  heating.  The  analysis  of  the  dust  from  St.  Vincent  was 
made  by  Hillebrand  (Amer.  J.  Sci 1902,  327). 


K.  J.  P.  0. 
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Physiological  Chemistry. 


A  New  Product  of  Pancreatic  Autodigestion.  Fritz  Baum 
( Beitr .  chem.  Physiol.  Path.,  1903,3, 439 — 441).  Scatoeine.  BobertE. 
Swain  (ibid.,  442 — 445). — After  the  pancreas  has  been  allowed  to 
digest  itself  for  five  or  six  weeks,  among  the  materials  which  can  be 
separated  from  the  alcoholic  extract  by  benzoyl  chloride  is  one  of  the 
formula  C10H12N2O2(C7H5O)4,  which  crystallises  in  colourless  needles, 
melts  at  169°,  dissolves  sparingly  in  ether,  and  is  insoluble  in  benzene. 
By  fusing  with  alkali,  a  strong,  scatole-like  smell  is  produced.  When 
the  benzoyl  compound  is  saponified,  the  free  base  sccilosine, 
is  precipitable  by  phosphotungstic  acid,  and  gives  a  yellow  precipitate 
with  bromine  water.  Three  grams  of  it  were  obtained  from  20 
pancreases. 

The  second  paper  points  out  that  scatosine  is  also  found  as  a  decom¬ 
position  product  of  other  proteids,  that  it  is  not  identical  with  trypto¬ 
phan  (CuH1202N2,  Hopkins  and  Cole),  and  from  the  examination  of  its 
hydrochloride  concludes  that  the  formula  given  above  is  correct.  It 
contains  two  NH2  and  two  OH  groups.  W.  D.  H. 

Action  of  Sodium  Carbonate  on  Monobutyrin.  Maurice 
Doyon  and  Albert  Morel  (Compt.  rend.  Soc.  Biol.,  1902,  54, 
1524 — 1525) — Blood  serum  does  not  saponify  neutral  fats;  Hanriot 
states,  however,  that  it  saponifies  monobutyrin  ;  the  lipase  to  which 
this  is  due  should  be  called  monobutyrinase.  He  further  states  that 
the  activity  of  the  ferment  is  enhanced  by  sodium  carbonate,  but  this 
is  disputed  in  the  present  paper ;  sodium  carbonate  by  itself,  however, 
produces  saponification,  even  when  dilute,  at  the  usual  incubator 
temperature.  W.  D.  H. 

Digestibility  of  Carbohydrates.  Estimation  of  Starch  in 
the  Presence  of  Pentosans.  St.  Weiser  and  A.  Zaitschek 
( Pfiiiger  s  Archiv,  1902,  93,  98 — 127). — In  the  ordinary  process  of 
estimating  starch  in  flours,  &c.,  by  inversion  with  hydrochloric  acid,  a 

vol.  lxxxiv.  ii.  16 
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certain  amount  of  pentosan  is  formed.  The  latter  must  be  separately 
estimated,  and,  as  pentosans  reduce  Fehling’s  solution  to  the  same 
extent  as  dextrose,  the  copper  reducing  power  of  the  inverted  starch 
solution  should  be  corrected  by  a  corresponding  amount  to  ascertain 
the  true  amount  of  starch  present. 

Digestion  experiments  on  a  number  of  oxen,  sheep,  pigs,  poultry, 
&c.,  were  made,  the  starch  and  pentosans  being  estimated  both  in  the 
food  and  excrements.  The  average  results  showed  that  oxen  digested 
63*4  percent,  of  the  pentosans ;  sheep,  53-6  per  cent.;  horses,  45‘5 
per  cent.  ;  pigs,  47‘9  per  cent.  ;  and  poultry,  239  per  cent.  The 
starch  was  almost  completely  assimilated  in  every  case. 

W.  P.  S. 

Chemistry  of  Fatigue.  Henry  Winston  Harper  and  Margaret 
Holliday  ( J .  Amer.  Chem.  Soc.,  1903,  25,  33 — 47). — The  subject  of 
the  experiment  received  a  diet  containing  milk,  eggs,  butter,  bread, 
Malta- vita,  sugar,  lemons,  and  sometimes  a  banana,  so  arranged  to 
maintain  nitrogen  equilibrium.  The  experiment  included  three 
periods  of  three  days:  (1)  period  of  rest,  (2)  period  of  excessive  exercise 
(a  hurdle  race  until  the  subject  fell  exhausted),  and  (3)  a  second 
period  of  rest.  The  total  nitrogen  was  determined  in  the  urine  and 
fceces  as  well  as  the  nitrogen  as  ammonia  and  uric  acid,  and  the 
nitrogen  in  the  xanthine  silver  precipitate,  in  the  phosphotungstic  acid 
precipitate,  and  in  the  filtrate.  The  amounts  of  phosphoric,  sulphuric, 
and  hydrochloric  acids  in  the  urine  were  also  determined. 

In  the  food  consumed,  the  amount  of  nitrogen  was  greatest  in 
the  first  period  and  least  in  the  second.  The  total  nitrogen 
assimilated  was  greatest  in  the  third  and  least  in  the  second  period. 
The  action  of  the  digestive  tract  on  the  nitrogenous  food  was  greatest 
in  the  second  and  least  in  the  first  period.  There  was  a  decided  loss 
of  nitrogen  during  the  middle  period  and  a  gain  in  both  others, 
especially  in  the  third ;  the  whole  nine  days’  experiment  resulted  in  a 
slight  gain  in  nitrogen. 

The  output  of  phosphoric  acid  was  greatest  in  the  first  and  least  in 
the  last  period.  In  the  case  of  sulphuric  acid,  the  output  was  also 
least  during  the  third  period,  but  was  greatest  in  the  second  period. 
Chlorine  showed  a  marked  decrease  during  the  second  period  and  a 
rise  in  the  third,  although  the  amount  of  sodium  chloride  consumed 
was  the  same. 

Evidence  was  obtained  of  the  presence  of  methyl  derivatives  of 
xanthine  in  the  urine.  N.  H.  J.  M. 

Iodine  in  the  Thyroid.  W.  A.  Nagel  and  Ernst  Roos  {Chem. 
Centr.,  1903,  i,  183;  from  Arch.  Anat.  Physiol.,  physiol.  Abth.,  1902, 
267 — 277). — After  extirpation  of  the  greater  part  of  the  thyroid  gland, 
the  percentage  of  iodine  increases  in  the  remainder  (for  instance,  fiom 
0-8  per  1000  to  1’43  per  cent.).  If  only  half  the  gland  is  excised, 
this  does  nob  take  place.  Pregnancy  causes  an  increase  (for  instance, 
from  0‘5  to  2-5  per  1000).  The  administration  of  pilocarpine  or  of  a 
bromine  compound  makes  no  difference.  W.  D.  H. 
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Composition  of  Goose  Fat.  St.  Weiser  and  A.  Zaitschek 
( PJluger’s  Archiv,  1902,  93,  128 — 133). — The  composition  of  the  fat 
obtained  from  geese  fed  on  Indian  millet  (broom  corn)  and  maize  was 
not  found  to  differ  from  that  of  normal  goose  fat.  Although  the  geese 
increased  considerably  in  weight,  the  increase  being  almost  entirely 
due  to  fat,  investigation  showed  that  the  latter  was  not  obtained  from 
the  fat  in  the  food,  but  was  formed  from  assimilated  carbohydrates. 

W.  P.  S. 

New  Method  of  producing  Haemolysins.  M.  Arm  and  Puffer 
and  Milton  Crendiropoulos  {Brit.  Med.  J.,  1903,  i,  190 — 191). — 
If  human  urine  is  injected  two  or  three  times  subcutaneously  into  a 
rabbit,  the  serum  obtained  from  the  rabbit  acquires  a  marked 
haemolytic  action  on  human  red  blood  corpuscles.  Schatten  Groh  ( Centr . 
allg.  Pathol .,  1902,  13,  No.  14)  has  also  found  that  the  serum 
similarly  obtained  has  agglutinating  and  haemolytic,  but  no  precipi¬ 
tating,  properties.  The  specificity  of  such  serum  is  not  absolute. 

W.  D.  H. 

Precipitins  and  Lysins.  Franz  Fuhrmann  ( Beitr .  chem.  Physiol. 
Path.,  1903,  3,  417 — 432). — The  proteids  of  serum  were  divided  into 
three  fractions  by  the  method  of  fractional  precipitation  with 
ammonium  sulphate ;  one-third  saturation  precipitates  euglobulin; 
one-half  saturation  precipitates  pseudo-globulin,  and,  finally,  complete 
saturation  precipitates  serum-albumin. 

The  ‘  precipitin  ’  action  of  the  lacto-serum  of  the  rabbit  in  relation 
to  milk,  caseinogen  solutions, 'and  ox  serum,  is  in  the  euglobulin  frac¬ 
tion.  Normal  rabbit’s  serum  has  no  rennet-like  action  on  milk,  but 
the  euglobulin  separated  out  from  this  serum  has. 

The  haemolytic  action  of  rabbit’s  serum  immunised  against  ox-blood 
is  found  in  both  globulins,  but  not  in  the  albumin. 

“  Complementary  ”  actions  are  not  discoverable  in  solutions  of  the 
proteids  separated  out  as  above  from  normal  rabbit’s  serum.  The 
haemolytic  action  of  pseudo-globulin  from  rabbit’s  lysin-serum  is 
different  from  that  of  euglobulin,  for,  in  the  latter,  a  substance  is  also 
present  which  acts  inhibitingly  on  the  process  of  haemolysis  (anti-comple¬ 
ment).  The  anti-complement  is  rendered  inactive  by  heating  to  56°. 
It  is  not  influenced  by  the  addition  of  ammonium  sulphate,  and  so 
differs  from  the  complements  of  normal  serum  and  of  lysin-serum, 
which  are  very  sensitive  towards  this  salt.  This  accounts  for  the 
absence  of  complement  action  in  the  proteid  fractions. 

The  euglobulin  of  lysin-serum  shows,  in  addition  to  its  lysin  action, 
a  precipitin  action  also  in  relation  to  caseinogen  solution,  cows’  milk, 
ox  serum,  and  euglobulin  of  ox  serum  ;  it  has  no  effect  on  the  pseudo¬ 
globulin  of  ox  serum,  •  After  immunising  animals  with  solutions  of 
euglobulin,  or  pseudo-globulin,  the  immune  serum  has  a  marked  pre¬ 
cipitin  action  towards  the  respective  proteids.  W.  D.  H. 

Iron  in  Normal  and  Pathological  Human  Urine.  Albert 
Neumann  and  Arthur  Mayer  ( Zeit .  physiol.  Chem.,  1902,  37, 
143 — 148). — Neumann’s  iodometric  method  of  estimation  was  used 
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(this  vol.,  ii,  243).  In  normal  urine,  the  average  daily  quantity  of  iron  is 
0'983  mg.  In  ten  cases  of  pathological  urine  from  various  diseases,  this 
was  found  to  be  increased  ;  in  one  case  of  liver  cirrhosis  to  2,  and  in  the 
case  of  a  drinker  to  6 — 8,  mg.  per  diem.  In  diabetes  (another  6  cases), 
the  average  was  4‘1  mg.  per  diem,  and  the  amount  is  proportional  to 
that  of  the  sugar.  Various  forms  of  nuclei  contain  both  iron  and  a 
carbohydrate  radicle  ;  it  is  suggested  that  metabolism  of  nuclei  will 
explain  the  result.  W.  D.  H. 

Physiological  Action  of  Betaine.  Karl  Andrlik,  A.  Velich, 
and  Vl.  Stanek  ( Chem .  Centr .,  1903,  i,  182 — 183  ;  from  Centr.  Physiol., 
16,  452 — 454). — The  old  statement  that  betaine  is  non-toxic  is  con¬ 
firmed.  After  intravenous  injection,  it  appears  in  the  dog  almost 
completely  in  the  urine.  If  given  by  the  mouth,  about  a  third  is 
recoverable  from  urine  and  fseces.  None,  however,  was  found  in  the 
excreta  of  a  cow  which  had  been  fed  on  it.  Stanek’s  method  of 
estimation  was  used  ;  in  this,  the  urine  is  heated  with  sulphuric  acid  at 
130°;  from  the  residue,  82  per  cent,  of  betaine  added  to  the  urine  can 
be  recovered.  W.  D.  H. 


Behaviour  of  Halogen-substituted  Toluenes  and  Amino- 
benzoic  Acids  in  the  Organism.  Hermann  Hildebrandt  (. Beilr . 
chem.  Physiol.  Path.,  1902,  3,  365 — 372.  Compare  Abstr.,  1901,  ii, 
614). — Feeding  experiments  with  o-,m-,andy>-chloro-and  bromo-toluenes 
have  shown  that  in  the  case  of  the  dog  these  compounds  are  all 
oxidised  and  excreted  in  the  form  of  hippuric  acids,  p -Chlorohippuric 
acid,  C6H4C1*C0‘NH,CH2,C02H,H20,  was  thus  obtained  from  p- 
chlorotoluene  ;  it  melts  at  143°  and,  on  hydrolysis  with  fconcentrated 
hydrochloric  acid,  gave  jo-chlorobenzoic  acid  (m.  p.  235°).  o-Chloro- 
hippuric  acid  was  isolated  in  the  form  of  its  calcium  salt,  from  which 
o-chlorobenzoic  acid  (m.  p.  137°)  was  obtained,  o -Bromohippuric  acid, 
CgH^r'CO'NH'CH^CC^HjHgO,  melts  at  153°.  m- Bromohippuric 
acid  was  obtained  from  the  urine  of  a  dog  fed"  on  jw-bromobenzoic 
acid  ;  it  crystallises  with  H20  and  melts  at  183°. 

In  the  case  of  rabbits,  the  chlorotoluenes  were  oxidised  and  excreted 
as  benzoic  acids  ;  the  bromotoluenes,  on  the  other  hand,  were  con¬ 
verted  into  hippuric  acids,  the  ortho-compound  completely  and  the 
meta-  and  para-  partially.  The  chloro-  and  bromo-toluenes  act  as 
poisons  towards  rabbits,  as  do  also  the  chloro-  and  bromo-benzoic  acids, 
the  para-compound  being  the  most  active  and  the  ortho-  the  least ;  the 
bromo-  are  more  poisonous  than  the  chloro-derivatives. 

Aminobenzoic  acids  are  excreted  unchanged ;  they  are  powerful 
poisons,  the  ortho-compound  being  the  most  active. 

K.  J.  P.  0. 


Phloridzin  and  Experimental  Glycosuria.  Karl  Spiro  and 
Hans  Vogt  {Chem.  Centr.,  1903,  i,  180 — 181  ;  from  Verhandl.  Kongr. 
inn.  Med.,  1902,  524 — 526). — A  number  of  experiments  consisting 
in  the  injection  of  various  sugars  and  salts  into  the  blood  stream  are  de- 
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scribed,  and  the  effect  then  produced  by  the  administration  of  phlor- 
idzin.  The  main  conclusion  drawn  is  that  phloridzin  diabetes  is  due 
to  disorder  of  the  kidneys.  W.  D.  H. 
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A  Colourless  Bacterium,  the  Carbon  Food  of  which  comes 
from  the  Atmosphere.  Martinus  W.  Beyerinck  and  A.  van  Delden 
( Proc .  K.  Akad.  Wetmsch.  Amsterdam ,  1903,  5,  398 — 413). — When  a 
solid  or  liquid  nutrient  medium  free  from  carbonaceous  matter  is 
inoculated  with  garden  soil,  a  thin  film  of  a  white  or  feebly  rose- 
coloured  culture  of  Bacillus  oligocarbophilus  develops  on  it  in  the 
dark  in  the  course  of  two  or  three  weeks,  provided  the  air  has  free 
access.  The  nitrogen  required  for  its  life  process  may  be  derived  from 
ammonium  salts  or  from  nitrites  ;  in  presence  of  nitrifying  organisms, 
it  does  not  develop.  The  carbon  required  for  its  development  is 
assimilated  from  the  atmosphere,  and  it  has  been  proved  that  carbon 
dioxide  cannot  serve  as  its  food.  The  nature  of  the  carbon  compound 
in  the  air  which  this  bacterium  absorbs  has  not  been  settled,  but  it 
may  be  that  discovered  by  Karsten  in  1862,  and  recently  alluded  to  by 
Henriet  ( Compt .  rend.,  1902,  135,  89,  101).  The  amount  of  carbon 
assimilated  from  the  atmosphere  has  been  roughly  estimated  by  direct 
weighing  and  by  titration  with  permanganate.  J.  McC. 

Decomposition  of  Proteids  by  means  of  Bacteria.  Oskar 
Emmerling  ( Zeit .  physiol.  Chem.,  1902,  37,  180). — In  reply  to  Taylor, 
(this  vol.,  ii,  169),  the  author  refers  to  his  previous  work  (Abstr., 
1897,  ii,  113  ;  1902,  ii,  279).  J.  J.  S. 

Presence  of  a  Kinase  in  some  Basidiomycetes.  C.  Delezenne 
and  H.  Mouton  {Compt.  rend.,  1903,  136,  167 — 169). — An  extract  of 
Amanita  muscaria  in  presence  of  the  pancreatic  j  uice  of  a  dog,  digested 
about  1  gram  of  albumin  in  12 — 36  hours.  The  liquid  loses  its 
kinasic  properties  when  heated  at  100°  for  10  minutes  or  at  70°  for 
half  an  hour.  When  precipitated  with  alcohol  and  redissolved  in 
water,  the  solution  has  the  same  properties  as  the  original  extract,  but 
prolonged  contact  with  alcohol  renders  the  product  less  active. 

Similar  results  were  obtained  with  Amanita  citrina  ;  the  extract  is, 
however,  more  feeble  in  its  action  than  that  of  A.  muscaria.  Hypholoma 
fasciculare  is  fairly  active,  Fsaliota  campestris  and  Boletus  edulis 
extremely  feeble,  whilst  Hydnum  repandum  is  completely  inactive. 

N.  H.  J.  M. 

Biology  of  some  of  the  Moulds  occurring  in  Dairy 
Products.  Kurt  Teichert  ( Milch-Zeit .,  1902,  31,  801 — 803). — 
The  results  are  given  of  experiments  concerning  the  growth  of  Oidium 
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lactis,  Penicillium  glaucum ,  and  Mucor  rnucedo  on  sugar  solutions  and 
on  nitrogenous  media  containing  various  sugars.  Penicillium  glaucum 
attacked  sugars  the  most  powerfully,  the  products  formed  being 
of  an  acid  nature.  Oidium  lactis  had  the  least  action.  The  latter 
mould,  when  grown  upon  media  containing  lsevulose,  caused  alcoholic 
fermentation  to  take  place,  an  intense  odour  of  ethyl  malate  being 
produced  at  the  same  time.  W.  P.  S. 

Influence  of  the  Stereochemical  Configuration  of  G-lucosides 
on  the  Activity  of  Hydrolytic  Diastases.  Henri  Pottevin  ( Compt . 
rend.,  1903,  136,  169  —  171).  — Schizo-Saccharomyces  Octosporus 

(Beyerinck)  and  Mucor  alternans  ferment  maltose  and  metbyl-cf-glu- 
coside,  but  are  without  action  on  sucrose  and  a-methyl-<7-fructoside. 
Aspergillus  niger,  cultivated  on  normal  Paulin  solution  with  sucrose, 
yielded,  when  macerated  with  chloroform  water,  a  solution  of  ferments 
which  acted  on  amygdaline  and  on  /3-d-glucosides,  but  not  on  the  two 
methyl-d-galactosides  or  on  lactose. 

The  ferments  of  lactose  known  as  Duclaux,  Kayser,  and  Adametz 
yeasts,  ferment  lactose  and  /3-methyl-cf-galactoside ;  when  ground,  they 
yield  a  diastase  which  acts  on  the  two  galactosides. 

N.  H.  J.  M. 

Action  of  Magnesium  Salts  on  the  Lactic  Acid  Fermentation. 
Charles  Richet  {Compt.  rend.  Soc.  Biol.,  1902,  54,  1436 — 1438). — 
Fresh  experiments  are  given  to  show  that  magnesium  salts  favour  the 
lactic  acid  fermentation  ;  12  5  grams  of  magnesium  chloride  per  litre 
is  the  most  favourable  quantity. 

Much  of  the  paper  is  polemical  against  Aloy  and  Bardier  (Arch, 
internal.  Pharmacod.  et  de  Therap.,  1902,  10,  399 — 413).  W.  D.  H. 

Formation  of  Substances  with  a  Strong  Taste  by  the  Action 
of  Yeast  on  Proteids.  Thomas  Bokorny  (Chem.  Zeit.,  1903,  27, 
5 — 7). — In  recent  times,  substances  have  been  extracted  by  means  of 
alcohol  from  yeast  on  the  large  scale  which  have  a  taste  resembling 
that  of  meat  extract.  It  has  been  found  that  the  yield  of  such  an 
extract  is  largely  increased  by  carefully  drying  the  yeast,  when 
proteolysis  takes  place.  The  yield  is  still  further  increased  when  yeast 
is  kept  at  35°  in  the  px'esence  of  1  per  cent,  phosphoric  or  lactic  acids. 
If  proteid  be  added  to  yeast  under  these  conditions,  it  is  largely  con¬ 
verted  by  a  proteolytic  enzyme  into  soluble  albumoses  and  peptones, 
the  quantity  of^the  substance  with  strong  taste,  however,  not  being 
markedly  increased.  It  is  suggested  that  this  proteolytic  action  of 
yeast  may  find  an  important  technical  application. 

K.  J.  P.  O. 

Alcoholic  Fermentation.  I.  R.  O.  Herzog  (Zeit. physiol.  Chem., 
1902,  37,  149 — 160). — The  velocity  of  the  hydrolysis  of  dextrose  and 
of  laevulose  in  the  presence  of  commercial  zymase  has  been  determined. 
The  amount  decomposed  in  any  given  time  was  estimated  by  driving 
over  the  carbon  dioxide  by  a  stream  of  air.  The  numbers  obtained  by 
using  the  equation  for  a  unimolecular  reaction,  come  out  practically 
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constant.  Henri’s  equation,  =  l/2£(log«  +  xja  -  x ),  does  not  give  such 
good  results. 

Bredig  and  Muller  von  Berneck’s  (Abstr.,  1900,  ii,  213)  equation, 
K-l/Ar2  =  (cl/c2)b,  also  holds  good,  b  being  equal  to  2. 

The  influence  of  temperature  on  the  velocity  is  also  similar  to  that 
observed  in  other  catalytic  actions  (Van’t  Hoff- Arrhenius,  Zeit.  physiol. 
Chem.,  1889,  4,  226).  In  all  these  points,  there  is  perfect  harmony 
between  the  alcoholic  fermentation  of  dextrose  by  zymase  and  ordinary 
catalytic  actions.  J.  J.  S. 

Effects  of  Fermentation  on  the  Composition  of  Cider  and 
Vinegar.  Charles  A.  Browne,  jun.  (J.  Amer.  Chem.  Soc.,  1903,  25, 
16 — 33). — Analyses  of  cider  were  made  the  day  after  pressing  and 
subsequently  at  intervals  of  two  weeks.  The  period  of  greatest 
chemical  activity  is  from  the  fourth  to  the  seventh  week.  Whilst  the 
sucrose  disappeared  after  about  two  months,  and  the  dextrose  after 
about  four  months,  a  small  amount  of  laevulose  remained  unaffected 
owing  to  alcoholic  fermentation  being  checked  by  the  production  of 
acetic  acid.  During  the  period  of  alcoholic  fermentation,  the  acetic 
acid  slowly  increases,  whilst  the  fixed  (malic)  acid  diminishes  in 
quantity.  Nearly  89  per  cent,  of  the  theoretically  possible  amount  of 
alcohol  was  produced  ;  about  30  percent,  of  the  deficiency  is  attributed 
to  loss  by  evaporation. 

The  same  cider  was  employed  in  subsequent  experiments  on  acetifi- 
cation.  The  yield  of  acetic  acid  was  89 -2  per  cent,  of  the  theoretical 
yield,  the  deficiency  being  attributed  partly  to  loss  by  evaporation  and 
partly  to  destruction  of  acetic  acid  by  Bacterium  xylinum  or  an  allied 
form. 

During  the  deterioration  of  the  vinegar,  there  was  an  increase  in  the 
amount  of  reducing  substances.  By  treatment  with  phenylhydrazine, 
two  osazones  were  obtained,  the  one  melting  at  142 — 143°  (probably 
phenylformosazone)  and  the  other  identical  with  von  Pechmann’s 
diacetylosazone. 

The  dried  sediment  formed  during  the  alcoholic  and  acetic  fermenta¬ 
tion  contained:  water,  4  91;  fat,  1  *69  ;  proteid,  20T3  ;  crude  fibre, 
5'69;  pentosans,  1'48  ;  nitrogen-free  extiaet,  64'93  ;  and  ash,  2'65  per 
cent.  The  ash  contained  29’64  per  cent,  of  phosphoric  acid  and  24‘23 
per  cent,  of  silica.  N.  H.  J.  M. 

Acetaldehyde  in  the  Ageing  and  Alterations  of  Wine. 
Auguste  Trillat  ( Compt .  rend.,  1903,  135,  171 — 173). — The  ageing 
of  wine  is  accompanied  by  a  normal  oxidation  of  the  alcohols  present. 
The  production  of  aldehydes  is  increased  under  the  influence  of  certain 
diseases,  and,  according  to  circumstances,  the  aldehydes  enter  into 
combination  with  the  colouring  matter  of  the  wine,  forming  insoluble 
products,  or  are  resinised  by  the  mineral  salts.  N.  H.  J.  M. 

Inversion  of  Sugar  in  Plastered  Wines.  Gaetano  Magnanini 
and  A.  Ventulii  {Chem.  Centr.,  1903,  i,  186 — 187  ;  from  Staz.  sperim. 
agrar.  ital.,  35,  714 — 726). — Experiments  made  to  decide  the  question 
whether  the  action  of  calcium  sulphate  on  the  potassium  hydrogen 
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tartrate  in  wines  results  in  the  formation  of  free  tartaric  acid,  calcium 
tartrate,  and  potassium  sulphate  (Chancel)  or  merely  of  calcium  tartrate 
and  potassium  hydrogen  sulphate  (Bussy  and  Buignet). 

From  the  slow  inversion  of  cane  sugar  in  such  wines  at  70°,  the 
authors  conclude  that  there  cannot  be  any  notable  quantity  of 
potassium  hydrogen  sulphate.  L.  de  K. 

Isolation  of  Crystallised  Galactose  from  the  Products  of 
the  Digestion  of  the  Galactans  of  the  Horny  Albumen  by 
Seminase.  Henri  Herissey  ( Compt  rend.  Soc.  Biol,  1902,  54, 
1174 — 1176.  Compare  Abstr.,  1900,  ii,  233,  and  561).— The 
presence  of  galactose  in  the  products  of  digestion  of  the  galactans 
from  the  horny  albumen  of  leguminous  plants  was  deduced  from  the 
fact  that  mucic  acid  was  formed  by  the  action  of  nitric  acid  on  the 
sugars  produced.  It  has  now  been  placed  beyond  doubt  by  the  actual 
preparation  of  pure  galactose  by  the  partial  extraction  with  alcohol  of 
the  mixture  of  mannose  and  galactose  obtained  from  the  manno- 
galactan  of  Melilotus  leucantha.  It  is  probable  that  seminase  itself 
contains  several  distinct  enzymes.  A.  H. 

Influence  of  Formaldehyde  on  the  Growth  of  some  Fresh¬ 
water  Algae.  Raoul  Bouilhac  {Compt.  rend.,  1902,  135, 

1369 — 1371). — Nosioe  and  Anabcena,  when  grjwn  without  sufficient 
light  to  enable  them  to  decompose  carbon  dioxide,  are  able  to  utilise 
formaldehyde.  The  minimum  amount  of  light  required  to  enable  the 
plants  to  polymerise  formaldehyde  is  very  close  to  the  amount  necessary 
for  the  decomposition  of  carbon  dioxide.  N.  H.  J.  M. 

Investigations  of  Glucosides  in  Connection  with  the  In¬ 
ternal  Mutation  of  Plants.  Th.  Weevers  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1902,  5,  295 — 303). — The  amount  of  glucoside  was  deter¬ 
mined  in  extracts  made  with  boiling  water  by  estimating  the  sugar 
before  and  after  treatment  with  emulsin  for  24  hours. 

The  quantity  of  salicin  in  young  buds  of  Salix  purpurea  greatly 
decreases,  but  rapidly  increases  when  assimilation  begins.  In  the  case 
of  branches  kept  in  the  dark,  the  new  shoots  were  found  to  contain 
more  than  7  per  cent,  of  salicin,  but  as  the  shoots  grew  the  amount 
diminished.  Salicin  is  found  in  young  leaves  developing  normally  ; 
it  disappears  for  a  moment  and  then  reappears.  Separated  leaves 
lost  30  per  cent,  of  the  salicin  during  the  night,  but  recovered  the 
amount  in  the  daytime.  When  the  leaves  were  attached  to  branches, 
it  was  found  that  with  the  loss  of  salicin  in  the  leaves  there  was 
coincidently  a  gain  in  the  bark  during  the  night.  These  changes 
in  the  amount  of  salicin  are  accompanied  by  changes,  but  in  the 
opposite  direction,  in  the  amounts  of  catechol  present  in  the  leaves 
and  bark. 

The  conclusion  is  drawn  that  the  decomposition  of  salicin  takes 
place  in  every  cell,  the  dextrose  migrating  towards  the  green  parts, 
whilst  catechol  remains  in  the  cell  and  combines  with  dextrose,  coming 
from  cells  situated  nearer  to  the  bark,  to  form  salicin.  The  amount  of 
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catechol  corresponds  with  the  decrease  in  the  absolute  quantity  of 
salicin.  N.  H.  J.  M. 

Influence  of  the  Nature  of  External  Media  on  the  State  of 
Hydration  of  Plants.  Eugene  Charabot  and  Alexandre  Hebert 
(Compi.  rend.,  1903,  136,  160 — 163.  Compare  this  vol.,  ii,  172). — Addi¬ 
tion  of  mineral  salts  to  the  soil  caused  an  acceleration  of  the  diminu¬ 
tion  of  the  proportion  of  water  in  plants.  The  effect  is  analogous 
to  that  of  very  intense  light  (compare  Berthelot,  Compt.  rend.,  1899, 128, 
139).  Nitrates  cause  the  greatest  loss  of  water,  then  sulphates, 
chlorides,  and  lastly,  phosphates.  N.  J.  H.  M. 

Physiological  Importance  of  Calcium  in  Plants.  Paul  Bruch 
( Bied .  Ctntr.,  1903,  32,  39 — 44;  from  Landw.  Jahrb.,  1901;  Sup  pi. , 
iii,  127). — Water  culture  experiments  in  which  wheat,  buckwheat, 
Elodea  canadensis,  rye,  barley,  and  oats  were  grown  with  and  without 
calcium  sulphate,  and  with  strontium  or  barium  sulphate  instead  of  the 
calcium  salt.  In  very  few  days,  the  roots  of  plants  which  had  no 
calcium  ceased  growing  and  became  brown,  and  the  leaves  of  wheat, 
buckwheat,  and  rye  soon  died.  In  Elodea,  there  was  an  increased 
accumulation  of  starch  in  absence  of  calcium.  Plants  grown  without 
calcium  contained  more  potassium  hydrogen  oxalate  than  normal 
plants. 

Strontium  and  barium  had  no  effect  in  presence  of  sufficient 
calcium,  but  in  absence  of  calcium  they  considerably  increased  the 
root-development,  which  was  not  much  less  than  in  solutions  con¬ 
taining  calcium;  they  had,  however,  no  effect  on  leaf  production. 

Wheat  plants  grown  in  absence  both  of  calcium  and  magnesium 
died  much  sooner  than  when  only  calcium  was  wanting, 

As  regards  the  supposed  function  of  calcium  in  rendering  oxalic 
acid  harmless,  it  is  shown  that  different  plants  vary  considerably  in 
their  behaviour  towards  oxalic  acid,  and  that  in  some  cases  oxalic  acid 
is  not  poisonous,  but  beneficial. 

It  is  shown  that  calcium  forms  compounds  with  dextrose,  notwith¬ 
standing  the  presence  of  carbon  dioxide ;  the  presence  of  calcium  does 
not,  however,  seem  to  increase  the  diffusibility  of  dextrose. 

Experiments  with  different  calcium  salts  showed  that  mono¬ 
calcium  phosphate  gave  the  best  results  in  sand  culture,  but  acts 
poisonously  in  water  culture.  Calcium  nitrate  and  sulphate  checked 
the  growth  of  roots,  whilst  dicalcium  and  tricalcium  phosphates 
were  favourable.  N.  H.  J.  M. 

Hydrogen  Cyanide  in  Sorghum.  Henry  B.  Slade  (J.  Anver. 
Ckem.  Soc.,  1903,  25,  55 — 59). — Two  analyses  of  sorghum  showed  that 
the  stalks  contained  0’013  and  0  0 14  per  cent,  of  hydrocyanic  acid. 
A  kilogram  of  sorghum  containing  this  quantity  might  prove  fatal 
when  consumed  by  cattle.  The  poison  seems  to  be  produced  by  the 
action  of  an  enzyme  on  a  glucoside,  but  attempts  to  isolate  a  glucoside 
were  unsuccessful  (compare  Dunstan  and  Henry,  Abstr.,  1901,  i, 
39,  647  ;  1902,  ii,  578).  N.  H.  J.  M. 
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The  Fatty  Oil  of  Sambucus  racemosa.  Julius  Zellner 
( Monatsh .,  1902,  23,  937 — 941). — This  oil,  obtained  from  the  fruit  of 
Sambucus  racemosa ,  on  being  warmed  had  a  distinct  elder-like  odour, 
solidified  at  3 — 4°,  had  asp.  gr.  0*9171  at  15°,  1-472  at  20°,  an  acid 

number  3*15,  and  a  saponiticition  number  196  8.  The  liquid  fatty  acids 
(79  per  cent.)  consisted  mainly  of  oleic  and  linoleic,  whilst  the  solid 
fatty  acids  were  mainly  palmitic  and  arachidic.  A.  McK. 

Presence  of  Sucrose  in  Almonds  and  its  Role  in  the  Forma¬ 
tion  of  the  Oil.  C.  Vallee  ( Compt .  rend.,  1903,  136,  114 — 117). — 
Sucrose,  reducing  sugars,  and  oil  were  determined  both  in  almonds  and 
in  the  pericarp  at  different  dates  from  March  to  October.  Whilst  the 
pericarp  was  found  to  contain  relatively  constant  amounts  of  sugars 
(mainly  reducing  sugars),  there  is  a  progressive  increase  of  sucrose  in 
the  almonds  until  the  production  of  oil  begins,  after  which  there  is  a 
decrease.  There  is  also  a  decrease  (in  the  almonds)  in  the  amount  of 
reducing  sugar  coincident  with  the  production  of  oil.  The  pericarp 
never  contains  more  than  traces  of  oil.  The  results  indicate  that 
there  is  either  a  production  of  sugars  in  the  pericarp  or  else  a  constant 
migration,  and  that  the  sugars  are  utilised  in  the  formation  of  the  oil. 

N.  K.  J.  M. 

Relation  between  Leaf  Venation  and  the  Presence  of  certain 
Chemical  Constituents  in  the  Oils  of  the  Eucalypts.  R,  T. 
Baker  and  Henry  G.  Smith  (J.  Roy.  Soc.  N.  S.  Wales,  1902, 
116 — 123). — The  results  of  the  authors’ researches  on  the  eucalypts 
of  N.  S.  Wales  have  shown  that  there  is  a  connection  between  the 
chemical  constituents  of  the  oils  and  the  venation  of  the  mature  leaves 
of  the  several  species,  the  genus  being  thus  divided  into  fairly  well- 
marked  groups.  Hence  it  is  possible  to  suggest  the  probable  con¬ 
stituents  of  the  oil  from  an  Eucalyptus  by  examining  the  venation  of 
the  leaves  and,  conversely,  by  chemical  investigation  of  the  oil  to  gain 
a  clue  to  the  species.  E.  G. 

Can  the  Manurial  Requirements  of  Plants  be  established 
by  their  Analysis?  Conrad  von  Seelhorst,  H.  Behn,  and  J. 
Wilms  (J.  Landw.,  1902,  50,  303 — 322.  Compare  ibid. ,  1898,  109, 
and  Abstr.,  1899,  ii,  609).— The  amount  of  total  nitrogen  in  the  dry 
matter  of  a  crop  is  the  most  important  factor,  and  the  relation  of 
nitrogen  to  the  ash  constituents  is  of  great  importance  in  relation  to 
the  amounts  of  plant  food  in  the  soil.  The  amount  of  nitrogen 
assimilated  depends,  however,  to  a  great  extent  on  the  climatic 
conditions  which  prevail  in  single  months,  and  it  seems  to  be  impossible 
to  establish  relations  between  these  conditions  and  the  composition  of 
the  crop.  The  conclusion  is  drawn  that  the  method  is  impracticable. 

N.  H.  J.  M. 

The  Role  of  Plants  in  Dissolving  the  Undissolved  Nutritive 
Substances  of  the  Soil.  P.  Kossowitsch  ( Bied .  Gentr.,  1903,  32, 
44—49  j  from  J.  exper.  Landw.,  1902,  165).— The  dissolving  action  of 
plants  is  due  to  the  carbon  dioxide  given  off  by  the  roots,  and  the 
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different  amounts  of  insoluble  phosphates  dissolved  in  this  manner  are 
due,  probably,  to  the  different  amounts  of  carbon  dioxide  furnished  by 
the  different  varieties  of  plants. 

At  the  same  time,  plants  are  able  to  supply  themselves  with 
phosphoric  acid  when  present  in  extremely  dilute  solutions. 

N.  H.  J.  M. 

Composition  and  Digestibility  of  Dried  Potatoes.  Oscar 
Kellner,  Jakob  Volhard,  and  Fr.  Honcamp  ( Bied .  Centr.,  1903,  32, 
50 — 52  ;  from  Deut.  landw.  Presse,  1902,  39,  691). — The  dried  potatoes 
contained  :  water,  6 '95  ;  crude  protein,  7 '46  ;  non-nitrogenous  extract, 
80-38  ;  crude  fat,  0  28;  crude  fibre,  1-23;  and  ash,  3-70  per  cent. 
The  results  of  feeding  experiments  with  sheep  showed  that  the  food 
contained  P5  per  cent,  of  digestible  proteids  and  7T3  per  cent,  of 
digestible  carbohydrates.  When  mixed  with  cold  water,  the  dried 
potatoes  yield  a  soft  pulp  similar  to  steamed  potatoes. 

The  sheep  received  as  much  as  300  grams  per  day  (corresponding 
with  about  1  kilo,  of  fresh  potatoes)  without  any  injurious  effects. 

N.  H.  J.  M. 

Nature  of  the  Nitrogenous  Compounds  in  Soil  at  Different 
Depths.  Gustave  Andre  ( Compt .  rend.,  1902,  135,  1353 — 1355). — • 
Samples  of  unmanured  soil  from  the  surface  and  from  30  and  65  cm. 
below  the  surface  were  heated  with  3  6  per  cent,  hydrochloric  acid  for 
15  hours.  The  soils,  which  contained  respectively  0T66,  0  095,  and 
0-049  per  cent,  of  nitrogen,  yielded,  after  this  treatment,  essentially 
the  same  proportions  of  nitrogen  in  the  form  of  ammonia  (about  one- 
seventh).  About  12  per  cent,  of  the  total  nitrogen  dissolved  in  dilute 
aqueous  potash.  Similar  experiments  were  made  with  the  soil  sampled 
six  months  afterwards  (in  April). 

The  results  indicate  that  whilst  at  the  end  of  the  summer  the 
nitrogenous  matters  of  the  surface  soil  and  subsoil  are  very  similar,  in 
April  there  is  much  more  soluble  nitrogen  in  the  subsoil  than  at  the 
surface.  N.  H.  J.  M. 

Fixation  of  Ammonia  and  Potash  by  Hawaiian  Soils. 
J.  T.  Crawley  and  R.  A.  Duncan  {J.  Amer.  Chem.  Soc.,  1903,  25, 
47 — 50.  Compare  ibid.,  24,  1114). — In  order  to  throw  light  on  the 
losses  of  manures  when  the  application  is  followed  by  a  heavy 
irrigation,  boxes  9  inches  square  with  perforated  bottoms  were  filled 
with  soil  to  a  depth  of  1,  2,  4,  and  6  inches  respectively,  manured 
(10  grams  of  ammonium  or  potassium  sulphate),  and  then  watered 
with  4800  c.c.  of  water. 

The  following  percentage  amounts  of  constituents  applied  were 
retained  by  the  different  amounts  of  soil  : 

Depth  of  soil  (inches).  6.  4.  2.  1. 

Ammonia  retained  per  cent.  ...  99*84  98-13  86-12  50"21 

Potash  „  „  ...  98-55  94-18  82-03  69-19 

Further  experiments,  in  which  the  1  inch  of  soil  which  received 
ammonium  sulphate  was  subjected  to  four  more  irrigations,  showed 
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that  the  final  amount  of  ammonia  retained  was  31  '51  per  cent,  of  the 
total.  When  the  6  inches  of  soil  manured  with  potassium  sulphate 
was  washed  out  eight  times,  it  was  found  that  80-65  per  cent,  of  the 
total  was  finally  retained.  N.  H.  J.  M. 

Tropical  Soils.  J.  D.  Kobus  and  Th.  Marr  (J.  Landw.,  1902,  50, 
289 — 302). — The  amounts  of  the  different  constituents  of  Java  soils 
soluble  in  2,  4,  and  8  per  cent,  hydrochloric  acid  and  in  cold  con¬ 
centrated  hydrochloric  acid  were  determined.  None  of  the  solvents 
gave  satisfactory  results. 

It  was  found  that  manganese  dissolved  very  readily.  Extracts 
made  with  very  dilute  nitric  acid  yielded  amounts  of  manganese  which 
could  be  determined,  although  only  traces  of  iron  were  dissolved. 

N.  H.  J.  M. 

Some  Cuban  Soils  of  Chemical  Interest.  William  Frear  and 
C.  P.  Beistle  (J.  Amer.  Chem.  Soc.,  1903,  25,  5 — 16). — The  two  Cuban 
soils  and  subsoils  described  are  of  a  deep  red  colour,  only  slightly  stony 
and  of  a  calcareous  clay  nature.  Both  soils  and  subsoils  have  a  rather 
high  sp.  gr.  due  to  large  amounts  of  iron.  The  soils  contain  2-5  and  2  8 
per  cent,  of  organic  carbon  and  0‘255  and  0  230  per  cent,  of  nitrogen  ; 
the  subsoils,  1’349  and  2‘091  per  cent,  of  organic  carbon  and  0T45 
and  0-165  per  cent,  of  nitrogen.  Very  little  sulphur  and  only  traces 
of  chlorine  are  present.  The  chief  characteristic  of  the  soils  is  their 
behaviour  towards  hot  hydrochloric  acid,  as  shown  by  the  following 
results  obtained  with  the  two  soils  (a)  and  the  subsoils  (b) : 


Decomposed  mineral  matter. 


Insoluble  in 

N 

HC1  and  in 

Gelatinous 

Sol.  in 

Water  of 

Na2C03  sol. 

silica. 

HC1. 

co2. 

combination. 

,  f  (a)  7-420 

27-080 

46-088 

0-555 

14-599 

{(b)  15-910 

19-820 

46-476 

0-315 

14-482 

9  I  (a)  15-930 

17-450 

46-955 

0-275 

14-735 

\  (b)  13-050 

19-690 

48-176 

0-305 

15-325 

The  total  mineral 

constituents 

in  the  four 

samples 

were  :  K20, 

O  il— 1-90;  Na20,  0-14—0-22;  CaO,  0-22—0-37  ;  MgO,  0-13—0-19; 
Mn304,  0-02—0-12;  Fe2Os,  15-75—17-49  ;  A1203,  27-86—29-35;  P205, 
0-44 — 0"56  ;  and  C02>  0  28 — 0  56  per  cent.  N.  H.  J.  M. 

Valuation  of  Basic  Slag.  B.  Sjollema  (J.  Landw.,  1902,  50, 
367 — 370). — Analysis  of  several  samples  of  basic  slag  showed  that 
two  varieties  exist.  In  the  one,  the  whole  of  the  phosphoric  acid  dis¬ 
solves  in  2  per  cent,  citric  acid,  whilst  the  amount  dissolved  by  Wagner’s 
method  was  a  good  deal  (O' 8  to  3"0  per  cent.)  less.  The  other  variety 
gave  both  with  2  per  cent,  citric  acid  and  by  Wagner’s  method  still  lower 
results  than  those  obtained  with  mineral  acid.  Wagner’s  method  is 
therefore  not  to  be  depended  on  unless  supported  by  the  results  of 
vegetation  experiments.  N.  H.  J.  M. 
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New  Form  of  Gas- washing  Flask  and  Absorption  Apparatus 
for  Elementary  Analysis.  J.  Wetzel  ( Ber .,  1903,  36,  161 — 163. 
Compare  Abstr.,  1901,  li,  74). — Forms  of  apparatus  are  described  for 
use  in  the  absorption  of  carbon  dioxide  and  water  in  combustions. 
The  main  difference  in  principle  from  the  ordinary  forms  is  that  glass 
wool,  soaked  with  the  absorbing  liquid,  the  potassium  hydroxide,  or  the 
sulphuric  acid,  fills  the  apparatus.  The  absorption  is  thus  rendered 
very  effective.  K.  J.  P.  O. 

Siphon  Pipette.  A.  Gawalowski  (Zeit.  anal.  Chem.,  1903,  42, 
19 — 20). — The  narrow  tube  below  the  bulb  is  bent  upwards,  and,  at  a 
level  2  cm.  higher  than  the  mark  in  the  stem,  is  recurved  downwards, 
the  jet  being  on  a  level  with  the  lower  bend.  The  pipette  is  said  to 
be  more  convenient  to  use  than  a  straight  one.  M.  J.  S. 

Estimation  of  Perchlorates.  Max  Honig  (Chem.  Zeit.,  1903,  27, 
32 — 33). — Five  to  10  grams  of  the  perchlorate,  previously  diluted 
with  20  times  its  weight  of  pure  potassium  nitrate,  are  fused  in  a 
nickel  crucible,  2 — 3  grams  of  iron  powder  are  added,  and  the  whole  is 
heated  for  half  an  hour  (not  to  redness)  with  frequent  stirring.  The 
perchlorate  is  completely  reduced  to  chloride,  which  is  then  estimated 
gravimetrically  with  silver  as  usual. 

The  process  is,  of  course,  applicable  to  samples  of  Chili-saltpetre, 
which  often  contains  a  small  percentage  of  potassium  perchlorate. 
Powdered  alumiriium,  zinc,  magnesium,  and  tin  have  also  been  tried, 
but  not  found  to  work  satisfactorily.  L.  de  K. 

Estimation  of  Ozone.  Albert  Ladenburg  (Ber.,  1903,  36, 
115 — 117). —  Ozone  can  be  estimated  by  passing  the  gas  very  slowly 
through  a  solution  of  sodium  hydrogen  sulphite  and  titrating  the 
unchanged  sulphite  with  iodine.  The  oxidation  of  arsenious  acid  by 
minute  bubbles  of  ozone  gave  less  satisfactory  results  ;  in  each  case, 
the  weight  of  the  gas  was  used  as  an  absolute  method  of  determining 
the  proportion  of  ozone  contained  in  it.  T.  M.  L. 

Estimation  of  the  Strength  of  Sulphuric  Acid.  Arthur 
Marshall  (J.  Soc.  Chem.  Ind.,  1902,  21,  1511 — 1512). — A  weighed 
quantity  of  the  concentrated  acid  is  diluted  with  water  until  the 
strength  is  reduced  to  70  or  80  percent.,  and  the  sp.  gr.  of  the  mixture 
taken.  The  strength  of  the  dilute  acid  is  then  ascertained  from  a  table. 
This,  multiplied  by  the  weight  of  the  diluted  acid  and  divided  by  the 
weight  of  the  original  acid  taken,  gives  the  strength  of  the  latter.  An 
allowance  for  mineral  impurities  must  be  made  in  the  case  of  crude 
acids.  An  approximate  estimation  may  also  be  made  by  measuring 
the  contraction  produced  on  mixing  200  c.c.  of  the  sulphuric  acid  with 
100  c.c.  of  water.  A  table  is  given  showing  the  contractions  for  various 
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strengths  of  acid  ;  for  instance,  a  98  per  cent,  acid  contracts  24T  c.c., 
whilst  an  86  per  cent,  acid  contracts  104  c.c.  W.  P.  S. 

Examination  of  Methods  employed  in  estimating  the  Total 
Acidity  of  Gases  escaping  from  the  Chamber  Process  for 
Manufacture  of  Sulphuric  Acid,  with  Suggestions  arising 
from  the  Study  of  the  Interaction  of  Nitrous  and  Sulphurous 
Acids,  or  their  Salts,  in  Aqueous  Solution.  R.  Forbes 
Carpenter  and  Ernest  Linder  (J.  Soc.  Chem.  Ind.,  1902,  21, 
1490 — 1508). — The  authors,  after  a  large  amount  of  experimental 
work,  find  that  hydrogen  peroxide  in  neutral  or  alkaline  solution  has 
no  appreciable  action  on  nitrous  oxide,  but  nitric  oxide  is  slowly 
oxidised  to  nitrous  acid.  Nitric  oxide  is  slowly  converted  into  nitric 
acid  by  hydrogen  peroxide  in  acid  solution.  When  sulphurous  and 
nitrous  acids  interact  in  aqueous  solution  at  15°  and  within  certain 
limits  of  concentration,  in  the  presence  of  excess  of  sulphurous 
acid,  reactions  proceed  according  to  the  three  following  equations : 
(a)  2NOOH  +  2H2S03  =  N20  +  2H2S04  +  H20  ;  ( b )  N02H  +  2H2S03  = 
0H*N(S03H)2  +  H20;  (c)  0H-N(S03H)2  +  H20  =  0H-NH-S03H  + 

H2S04.  When  aqueous  solutions  of  sulphurous  and  nitrous  acids  are 
mixed,  the  acid  recovered  by  titration  is  in  every  case  less  than  the 
sum  of  the  acidities  of  the  acids  taken,  whether  the  titration  be 
performed  at  once  or  several  days  after  mixing.  Nitric  oxide  gas 
is  not  evolved  at  any  period  of  the  reaction.  Tabulated  results  of 
works-tests  are  given.  It  was  found  undesirable  to  rely  on  sodium 
hydroxide,  or  carbonate,  alone  as  an  absorbent  for  the  gases  from 
vitriol  exits  in  view  of  the  reactions  that  may  arise  with  the 
formation  of  sulphazotised  compounds  whose  titre  is  less  than  that 
of  the  constituents  separately  (compare  Trans.,  1900,  77,  673). 

W.  P.  S. 

Persulphates.  N.  Tarugi  ( Gazzetta ,  1902,  32,  ii,  383 — 392). — A 
simple  and  exact  method  for  the  estimation  of  persulphates  is  based 
on  the  transformation  they  undergo  when  boiled  with  water,  namely  : 
M2S208  +  H20  =  M2S04  +  H2S04  +  O.  The  initial  acidity  of  the  solution 
of  a  known  weight  of  the  persulphate  is  first  determined ;  then  a 
known  volume  is  boiled  for  20  minutes,  cooled,  and  its  acidity 
determined  by  titration  with  standard  soda  solution,  phenolphthalein 
being  the  best  indicator  to  use.  If,  however,  ammonium  persulphate 
is  to  be  estimated,  the  solution  is  first  exactly  neutralised  by  standard 
soda,  of  which  a  known  amount  in  excess  is  then  added ;  after  the 
boiling,  the  titration  must  be  made  with  standard  sulphuric  acid. 

The  change  produced  in  a  solution  of  potassium  persulphate  by 
heating,  namely,  K2S208  =  K2S04  +  S03  +  O,  is  a  unimolecular  reaction, 
tvhich  is  not  interfered  with  by  either  the  liberation  of  oxygen  or  the 
hydration  of  the  sulphur  trioxide.  At  a  temperature  of  95°,  the 
mean  value  for  K  is  0'0368. 

When  potassium  cyanide  and  potassium  persulphate  react  in  solution 
in  presence  of  excess  of  ammonia,  75  per  cent,  of  the  cyanide  is 
converted  into  carbamide,  this  proportion  remaining  constant,  no 
matter  how  the  propoitions  of  the  two  salts  are  varied.  UsiDg  a 
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standard  solution  of  copper  sulphate  as  indicator,  the  above  change 
can  be  employed  as  a  means  of  estimating  potassium  cyanide,  an 
advantage  of  the  method  being  that  it  can  be  carried  out  in  alkaline 
solutions.  To  the  cyanide  solution  are  added  a  known  volume  of 
standard  copper  sulphate  solution  and  excess  of  ammonia,  and  into  the 
hot  liquid  standard  persulphate  solution  is  run  until  a  persistent 
blue  colour  is  obtained  ;  the  quantities  of  cyanide  corresponding  with 
the  volumes  of  copper  sulphate  and  persulphate  solutions  are  then 
added  together,  the  result  being  75  per  cent,  of  the  total  cyanide 
present. 

The  black  compound  formed  on  mixing  solutions  of  a  persulphate 
and  silver  nitrate  is  found  to  be  the  silver  salt  of  Caro’s  persulphuric 
acid,  and  is  formed  according  to  the  equation:  2AgN03  +  K2S208  + 
H20  =  Ag2S05  +  K2S05  +  HN02  +  HN03.  T.  H.  P. 

Estimation  of  Ammonia  in  Urine  and  Liquids  of  Animal 
Origin.  Otto  Folin  (Zeit.  physiol.  Chem.,  1902,  161 — 176.  Compare 
Abstr.,  1901,  ii,  575). — The  method  previously  described  ( loc .  cit.) 
does  not  give  good  results.  The  new  method  consists  in  adding  a 
feeble  alkali,  such  as  sodium  carbonate,  and  removing  the  ammonia 
thus  produced  by  the  aid  of  a  strong  current  of  air  at  the  ordinary 
temperature. 

Twenty-five  c.c.  of  urine  are  mixed  in  a  tall  cylinder  with  8 — 10 
grams  of  sodium  chloride,  5 — 10  c.c.  of  light  petroleum,  and  1  gram  of 
dry  sodium  carbonate.  All  the  ammonia  is  i*emoved  when  a  current 
of  air  is  passed  through  the  liquid  for  1 — 1^  hours  at  the  rate  of 
600 — 700  litres  per  hour  at  20 — 25°.  The  air  is  passed  over  cotton 
wool  and  then  into  two  vessels  containing  A/10  acid.  A  special  form 
of  vessel  for  containing  the  standard  acid  is  described.  J.  J.  S. 

A  New  Volumetric  Method  of  estimating  Hydroxylamine. 
Louis  J.  Simon  (Compt.  *  rend.,  1902,  135,  1339 — 1342). — The 

method  is  based  on  the  action  of  potassium  permanganate  on  hydroxyl¬ 
amine  oxalate  in  neutral  solution.  Only  the  hydroxylamine  is 
oxidised,  and  the  reaction  is  represented  by  the  equation  :  2KMn04  + 
4[(NH2*0H)2,H2C204]  =  2MnC204  +  2KHC204  +  N20  +  3N2  +  15H20. 
One  mol.  of  permanganate  oxidises  4  mols.  of  hydroxylamine.  In 
presence  of  sulphuric  acid,  the  oxalic  acid  is  also  oxidised. 

The  oxidation  of  hydroxylamine  sulphate  by  permanganate  takes 
place  according  to  the  equation:  4KMn04  +  5[(NH2*0H)2,H.7S04]  = 
4MnS04  4- K2S04  +  2KN02  +  2N20  +  2N2  +  20H2O  ;  if  more  sulphuric 
acid  is  added,  the  potassium  nitrite  is  then  oxidised.  A  similar  reaction 
takes  place  with  hydroxylamine  hydrochloride. 

For  the  estimation  of  hydroxylamine  in  the  form  of  sulphate  or 
hydrochloride,  a  neutral  solution  is  prepared,  and  rather  more  than  the 
molecular  quantity  of  sodium  oxalate  is  added,  then  the  solution  is 
titrated  with  potassium  permanganate.  The  hydroxylamine  behaves 
as  if  it  were  present  as  oxalate,  and  its  weight  is  found  from 
132^0/1000  if  n  c.c.  of  permanganate  containing  6  grams  per  litre 
be  used. 

Hydroxylamine  oxalate  may  conveniently  be  used  for  standardising 
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permanganate;  50  c.c  of  a  1  per  cent,  solution  of  hydroxylamine 
oxalate  decolorise  16  c.c,  of  a  Nj  10  solution  of  potassium  perman¬ 
ganate.  J.  McC. 

Titrimetric  Estimation  of  Nitric  Acid.  I.  Isaac  K.  Phelps 
( Amer .  J.  Sci  ,  1902,  [iv],  14,  440 — 443). — A  measured  volume  of  a 
dilute  solution  of  a  nitrate  is  put  into  a  250  c.c.  flask  fitted  with  a 
doubly-perforated  rubber  cork.  The  inlet  tube  consists  of  a  50  c.c. 
stoppered  funnel  having  its  tube  constricted  at  the  lower  end  ;  its 
stem  is  filled  with  water.  The  exit  tube  consists  of  a  glass  tube  of 
0'8  mm.  diameter,  enlarged  just  above  the  cork  to  a  small  bulb  and 
bent  twice  at  right  angles  ;  during  the  experiment,  the  end  is  made  to 
dip  into  mercury. 

The  solution  is  now  boiled  until  the  air  has  been  expelled,  and 
through  the  funnel  is  then  admitted  a  definite  volume  of  standardised 
ferrous  sulphate,  followed  by  hydrochloric  acid  equal  in  amount  to  the 
liquid  in  the  flask.  Ferrous  ammonium  sulphate  should  not  be  used. 
The  boiling  is  continued  until  10 — 15  c.c.  of  liquid  are  left ;  sodium 
carbonate  solution  is  then  introduced  so  as  to  neutralise  nearly  the 
whole  of  the  acid,  and  when  cold  the  liquid  is  titrated  as  usual  with 
potassium  permanganate  or  with  iodine  and  arsenious  acid,  and  the 
excess  of  ferrous  iron  is  thus  determined. 

When  dealing  with  solid  nitrate,  this  is  dissolved  in  a  little  water 
and  put  into  the  funnel  (the  air  has  been  previously  expelled  from  the 
flask  by  boiling  10  c.c.  of  water  to  a  small  volume)  then  adding  the 
ferrous  sulphate,  and  again  concenti-ating  to  a  small  volume.  After 
admitting  the  nitrate,  the  requisite  quantity  of  acid  is  run  in. 

L.  de  K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid.  Max  Passon 
(Chem.  Zeit.,  1903,  27,  33). — In  order  to  avoid  the  trouble  caused  by 
the  occasional  presence  of  dissolved  silica,  the  author  operates  as 
follows  :  100  c.c.  of  the  citrate  solution  are  mixed  with  10 — 15  c.c.  of 
sulphuric  acid  and  a  drop  of  mercury,  and  boiled  in  a  Kjeldahl  flask 
until  the  contents  become  clear.  While  still  warm,  the  residue  is  diluted 
with  water  and  a  small  amount  of  salt  is  added  to  precipitate  nearly  the 
whole  of  the  mercury.  After  diluting  to  200  c.c.  and  filtering,  100  c.c. 
of  the  filtrate,  now  free  from  silica,  are  treated  as  usual  with 
ammonium  citrate,  ammonia,  and  magnesium  mixture.  L.  de  K. 

Employment  of  Caro’s  Acid  for  the  Destruction  of  Organic 
Substances  [before  testing  for  Arsenic].  N.  Tarugi  ( Gazzetta , 
1902,  32,  ii,  380 — 382). — In  the  detection  of  arsenic  in  animal  tissues, 
stomach  contents,  &c.,  there  is  difficulty  in  preventing  the  volatilisation 
of  arsenic  during  the  destruction  of  the  organic  matter.  All  trouble 
in  this  direction  is  avoided  by  the  following  method  of  treatment. 
The  material  to  be  examined — viscera,  muscle,  blood — is  mixed  with 
.  an  equal  weight  of  powdered  potassium  percarbonate  and  half  its 
weight  of  water  and  the  whole  left  for  12  hours,  after  which  it  is 
boiled  for  about  half  an  hour,  more  percarbonate  being  added,  if 
necessary,  to  cause  the  complete  disappearance  of  fatty  matter.  The 
liquid  is  then  carefully  decanted  from  the  unattacked  material,  the 
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latter  being  washed  with  a  small  quantity  of  water,  which  is  added  to 
the  other  liquid,  and  the  whole  then  evaporated  to  dryness  on  the 
water-bath.  Meanwhile,  the  undestroyed  organic  matter  is  mixed 
with  concentrated  sulphuric  acid  and  ammonium  persulphate  (5  times 
the  weight  of  the  original  matter  of  each)  and  the  mixture  heated  until 
action  begins  and  the  whole  mass  becomes  converted  into  a  transparent 
liquid  ;  if,  on  further  heating,  this  liquid  turns  brown,  more  ammonium 
persulphate  must  be  added.  This  solution  is  then  added,  drop  by  drop, 
to  the  dried  residue  from  the  percarbonate  treatment. 

It  is  found  that,  if  the  organic  matter  subjected  to  this  treatment 
contained  arsenic,  the  whole  of  this  latter  is  left  in  the  final  liquid, 
which  can  be  examined  by  the  usual  methods.  T.  H.  P. 

Estimation  of  Carbon  [in  Steel]  by  Combustion.  George  Auchy 
( J. .  Amer.  Chem.  Soc.,  1902,  24,  1206 — 1210). — A  slight  modification  of 
Shimer’s  process.  The  asbestos  containing  the  carbonaceous  residue, 
obtained  in  the  usual  way  by  treating  the  sample  with  copper  chloride, 
is  dried  for  half  an  hour  and  placed  with  the  carbon  uppermost  in  a  large 
crucible,  and  the  wad  of  asbestos  used  for  wiping  the  funnel  is  placed 
to  one  side ;  both  are  then  pressed  down  evenly  on  the  bottom  of  the 
crucible  by  a  thick  glass  rod  with  a  spread-out  end.  The  crucible  is 
now  nearly  filled  with  carbon-free,  finely-ground  copper  oxide  and 
then  heated  for  10  minutes  over  the  blast  -  during  this  time,  purified 
oxygen  is  passed  through  at  the  rate  of  4  or  5  bubbles  per  second,  and 
the  carbon  dioxide  is  absorbed  in  a  weighed  potash  apparatus  filled 
with  oxygen  and  containing  a  lye  of  sp.  gr.  1*4.  L.  de  K. 

Extraction  of  Carbon  Monoxide  from  Coagulated  Blood. 
Maurice  Nicloux  ( Compt .  rend.  Soc.  Biol.,  1903,  55,  13 — 15). — With 
blood  clotted  in  the  ordinary  way,  the  precise  determination  of  the 
carbon  monoxide  is  not  possible :  exact  results,  however,  are  obtained 
if  the  clot  is  first  cut  up  and  then  squeezed  through  linen ;  the  linen 
is  then  washed  and  the  washings  added  before  the  analysis  is  made. 

W.  D.  H. 

Separation  of  Quartz  and  Amorphous  Silica.  B.  Sjollema 
(J.  Landw.,  1902,  50,  371 — 374). — -Diethylamine  (33  per  cent,  aqueous 
solution)  was  found  to  dissolve  amorphous  silica  almost  completely,  and 
a  16 -5  per  cent,  solution  left  less  than  1  per  cent,  of  the  silica  undis¬ 
solved.  When  5  per  cent,  sodium  hydroxide  solution  was  employed 
under  similar  conditions  (boiling  for  8  hours),  the  undissolved  residue 
amounted  to  more  than  2  per  cent.  Diethylamine  (i  16 -5  per  cent, 
solution)  dissolved  1’2  per  cent,  of  very  finely  powdered  quartz 
when  boiled  for  2  days.  As  regards  other  amorphous  soil  constitu¬ 
ents,  it  was  found  that  16*5  per  cent,  aqueous  diethylamine  dissolved 
about  15  per  cent,  of  aluminium  hydroxide  (5  per  cent,  sodium 
hydroxide  dissolved  nearly  the  whole  and  10  per  cent,  sodium  carbonate 
about  20  per  cent.)  and  about  40  per  cent,  of  aluminium  silicate 
(sodium  hydroxide  and  sodium  carbonate  dissolved  respectively  75  and 
20  per  cent.).  Both  substances  are  completely  dissolved  by  5  per  cent, 
sodium  hydroxide  when  the  solvent  is  renewed  a  few  times ;  a 
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temperature  of  60°  is  sufficient.  The  results  show  that  von  Piedzicki’s 
method  for  determining  free  silica  in  soils  {Mitt.  Landw.  Inst.  Univ. 
Leipzig.,  II,  1,  54)  is  useless.  N.  H.  J.  M. 

Estimation  of  Free  Lime  in  Basic  Slags.  M.  Bischoff  ( Ghem . 
Zeit.,  1903,  27,  33). — Water  is  recommended  for  the  extraction  of  basic 
slags  instead  of  a  10  per  cent,  sugar  solution,  as  the  latter  seems  also  to 
dissolve  calcium  hydrogen  carbonate  and  consequently  gives  erroneous 
results.  L.  de  K. 

Separation  of  Lead  from  Manganese  by  Electrolysis.  A.  F. 
Linn  {Amer.  Ghem.  J.,  1903,  29,  82 — 84). — The  following  method  for 
the  electrolytic  separation  of  lead  from  manganese  gives  accurate 
results.  Sodium  hydrogen  phosphate  is  added  in  slight  excess  to  a 
solution  of  the  nitrates  of  lead  and  manganese,  The  precipitated 
phosphates  are  dissolved  in  excess  of  phosphoric  acid  of  sp.  gr.  1*70 
and  submitted  to  electrolysis.  The  deposit  of  lead  is  washed 
successively  with  water,  alcohol,  and  ether,  and  dried  at  100 — 110°. 
The  quantities  of  lead  and  manganese  should  not  exceed  0T  gram  for 
each  130  c.c.  of  the  electrolyte.  The  time  required  for  this  amount  is 
16 — 17  hours.  If  the  solution  is  heated  at  60 — 70°,  the  deposition  of 
the  lead  is  retarded.  E.  G. 

Electrolytic  Estimation  of  Mercury  and  the  Solubility  of 
Platinum  in  Potassium  Cyanide.  Fritz  Glaser  {Zeit.  Elektrochem., 
1903,9,  11 — 17). — The  deficit  of  mercury  observed  by  Bindschedler 
(Abstr.,  1902,  ii,  532)  is  found  to  be  due  to  a  very  small  extent  only 
to  vaporisation  of  mercury,  the  main  source  of  error  being  found  in 
the  solubility  of  the  platinum  vessel  used  in  the  analysis.  Solution 
of  the  platinum  does  not  occur  when  mercury  is  deposited  from  solu¬ 
tions  containing  sulphuric  acid,  potassium  sulphate,  and  hydrocyanic 
acid  or  ammonium  cyanide,  or  from  solutions  containing  potassium 
cyanide  when  the  temperature  is  low  (15 — 20°)  and  the  current  weak. 
Solution  occurs  with  potassium  cyanide  solutions  at  higher  tempera¬ 
tures  (25 — 30°)  and  currents  (0-8  ampere  on  a  platinum  basin  weigh¬ 
ing  44  grams).  Further  experiments  show  that  platinum  dissolves 
in  solutions  of  potassium  cyanide  in  absence  of  oxygen,  giving  off 
hydrogen.  The  solubility  is  very  small  in  the  cold,  but  is  increased 
very  considerably  by  rise  of  temperature  or  in  presence  of  sodium  or 
potassium  amalgam.  T.  E. 

Volumetric  Estimation  of  Cerium.  Anton  Waegner  and  A. 
Muller  {Ber.,  1903,  36,  282 — 284.  Compare  Knorre,  Abstr.,  1898, 
ii,  311). — Bismuth  tetroxide  is  recommended  as  the  oxidising  agent  in 
place  of  persulphuric  acid  in  Knorre’s  method.  The  cerium  solution 
is  mixed  with  an  equal  volume  of  concentrated  nitric  acid,  and,  when 
cold,  bismuth  tetroxide  (2 — 2-5  grams  for  each  0T  gram  of  cerium)  is 
gradually  added.  The  solution  is  made  up  to  a  known  volume  with 
water,  the  precipitate  allowed  to  subside,  and  the  solution  decanted 
through  a  dry  filter  paper,  then  diluted  with  water,  and  titrated  by 
Knorre’s  method.  J.  J.  S. 
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Quantitative  Separations  by  Persulphates  in  Acid  Solution. 
Max  Dittrich  and  C.  Hassel  ( Ber .,  1903,  36,  284 — 289.  Compare 
Abstr.,  1902,  ii,  693,  and  Knorre,  Zeit.  angew.  Chem.,  1901,  14,  1149). 
— A  method  is  given  for  the  separation  of  manganese  and  calcium. 
The  ammonium  persulphate  is  added  to  the  acidified  manganese  solu¬ 
tion  in  the  cold,  and  the  mixture  is  then  gradually  warmed  on  the 
water-bath  ;  the  manganese  is  thrown  down  as  a  deep  black,  granular 
precipitate,  presumably  the  dioxide,  which  can  readily  be  filtered, 
washed,  and  ignited  and  then  weighed  as  Mn304.  The  calcium  may 
be  precipitated  as  oxalate  after  evaporation  of  the  filtrate. 

Manganese  and  chromium  may  also  be  separated  by  the  aid  of 
acidified  ammonium  persulphate,  as  the  chromium  is  thus  converted 
into  soluble  chromates.  J.  J.  S. 

Estimation  of  Manganese  in  Iron  and  Steel.  John  Y.  R,. 
Stehman  (J.  Amer.  Chem.  Soc.,  1902,  24,  1204 — 1206). — 0‘2  gram  of 
the  sample  is  treated  in  a  test-tube  with  10  c.c.  of  nitric  acid  of  sp. 
gr.  1*2.  The  tube  is  placed  in  boiling  water  until  the  iron  is  dissolved 
and  the  liquid  is  free  from  nitrous  fumes.  To  the  filtrate  and  acid 
washings  is  added  15  c.c.  of  solution  of  silver  nitrate  (1’33  grams  per 
litre),  and  then  1  gram  of  ammonium  persulphate.  After  boiling  for 
one  minute,  the  contents  are  rapidly  cooled  and  transferred  to  a  beaker, 
the  tube  is  rinsed  with  about  30  c.c.  of  water,  and  5  c.c.  of  brine  are 
added.  The  permanganic  acid  formed  during  the  process  is  now 
titrated  with  standard  solution  of  sodium  arsenite.  L.  de  K. 

Simple  Method  for  Decarbonising  Substances.  Estimation  of 
Iron,  Phosphoric  and  Hydrochloric  Acids  in  the  Decarbonised 
Product.  Albert  Neumann  (Zeit.  physiol .  Chem.,  1902,  37, 
115 — 142). — The  method  consists  in  heating  the  organic  solid  or  liquid 
with  a  mixture  of  equal  volumes  of  concentrated  nitric  and  sulphuric 
acids.  The  reaction  is  carried  out  in  a  ^ |  litre  flask,  and  the  mixed  acids 
are  slowly  run  in  from  a  dropping  funnel,  and  the  mixture  heated  during 
the  process  until  oxides  of  nitrogen  cease  to  be  evolved.  The  product 
is  then  mixed  with  three  times  its  volume  of  water  and  boiled.  A 
modified  process  is  described  for  urine.  The  nitrogen  in  the  original 
substances  is  not  converted  into  ammonia  by  this  process. 

The  liquid  is  rendered  slightly  alkaline  by  the  addition  of  ammonia, 
and  the  iron  precipitated  as  ferric  phosphate,  together  with  zinc  am¬ 
monium  phosphate ;  under  these  conditions,  the  whole  of  the  iron  is 
deposited.  The  zinc  is  added  in  the  form  of  20  c.c.  of  a  solution  con¬ 
taining  25  grams  of  zinc  sulphate,  100  grams  of  sodium  phosphate,  and 
sufficient  dilute  sulphuric  acid  to  dissolve  the  precipitate,  the  whole 
being  made  up  to  1  litre.  The  precipitated  phosphates  of  iron  and 
zinc  are  freed  from  nitrites,  dissolved  in  dilute  hydrochloric  acid,  the 
solution  rendered  just  faintly  acid,  and  the  iron  estimated  by  the 
addition  of  potassium  iodide  and  starch  and  titration  with  A/ 250  thio¬ 
sulphate  at  50 — 60°.  As  the  dilute  A/250  thiosulphate  solution  is 
very  unstable,  it  is  necessary  to  standardise  it  repeatedly  by  the  aid  of 
a  standard  solution  of  ferric  chloride  containing  free  hydrochloric  acid. 

17—2 
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The  phosphoric  acid  is  precipitated  as  ammonium  phosphomolybdate, 
the  precipitate  dissolved  in  excess  of  Nj 2  alkali,  the  solution  boiled,  and 
the  excess  of  alkali  titrated  with  Nj 2  sulphuric  acid,  using  phenol- 
phthalein  as  indicator. 

Hydrochloric  acid  is  most  readily  estimated  by  allowing  the  gases 
evolved  during  decarbonisation  to  pass  over  silver  nitrate  solution. 
Nitrites  are  decomposed  by  boiling  with  potassium  permanganate,  the 
excess  of  permanganate  removed  by  the  aid  of  ferrous  sulphate,  and 
the  excess  of  silver  estimated  by  Yolhard’s  method. 

In  the  estimation  of  sodium  and  potassium,  it  is  necessary  to  heat 
the  undiluted  decarbonised  solution  in  a  platinum  or  porcelain  dish  in 
order  to  remove  the  sulphuric  acid.  J.  J.  S. 

Iodometry  of  Ferrous  Salts.  Erwin  Rupp  (Ber.,  1903,  36, 
164 — 166). — As  is  well  known,  ferric  salts  can  be  estimated  by 
titrating  the  iodine  set  free  from  potassium  iodide,  the  reaction  being 
quantitative  in  the  presence  of  large  excess  of  acid.  The  reaction 
Fe“*  + 1'  Fe"  + 1  is  reversible,  as  ferrous  salts  will  reduce  iodine 
to  hydrogen  iodide.  This  reaction  is  also  quantitative  in  the  presence 
of  substances  which  remove  free  mineral  acid,  such  as  sodium  acetate, 
hydrogen  carbonate,  or  tartrate,  but  it  takes  place  rather  slowly, 
not  being  complete  (in  decinormal  solutions)  until  after  3  hours, 
although  the  major  part  of  the  iron  has  been  oxidised  in  1  hour. 
The  titration  is  carried  out  in  the  following  manner :  a  measured 
volume,  20 — 25  c.c.,  is  added  to  a  concentrated  solution  of  5  grams  of 
sodium  potassium  tartrate  in  a  glass-stoppered  flask  and  the  neutral 
solution  of  the  ferrous  salt  run  in ;  after  3  to  5  hours,  during 
which  the  flask  has  been  kept  in  the  dark,  the  excess  of  iodide  is 
titrated  by  thiosulphate.  The  method  can  also  be  used  in  order  to 
analyse  a  mixture  of  ferrous  and  ferric  salts.  In  this  case,  the  ferrous 
salt  is  first  estimated  by  permanganate,  and  then  potassium  iodide  added  ; 
the  total  iron  now  as  ferric  salt  is  reduced  to  the  ferrous  state,  and 
the  iodine  set  free  in  the  process  estimated  with  thiosulphate.  The 
analyses  given  show  that  this  method  is  capable  of  giving  results 
accurate  to  0f5  per  cent.  K.  J.  P.  0. 

Technical  Analysis  of  Ferro-nickel  Briquettes.  J.  H.  James 
and  J.  M.  Nissen  (J.  Soc.  Chem.  Ind.,  1903,  22,  3 — 4). — Estimation  oj 
Copper,  Nickel ,  and  Phosphorus. — One  gram  of  the  powdered  sample  is 
dissolved  in  boiling  hydrochloric  acid,  evaporated  to  a  paste,  and 
heated  with  5  c.c.  of  sulphuric  acid  until  fuming  commences.  The 
residue  is  dissolved  in  50  c.c.  of  water,  filtered,  and  the  insoluble 
portion  fused  with  sodium  carbonate.  The  fused  mass  is  treated  with 
dilute  sulphuric  acid,  evaporated,  and  filtered,  the  filtrate  being  added 
to  the  main  solution.  The  latter  is  rendered  slightly  alkaline  with 
ammonia,  just  acidified  with  sulphuric  acid,  3  c.c.  of  nitric  acid  are 
added,  and  the  copper  is  deposited  electrolytically.  After  oxidising 
the  solution  from  the  copper  deposit  with  hydrogen  peroxide,  the  iron 
is  separated  from  the  nickel  by  precipitation  with  ammonia,  thrice 
repeated,  dissolving  the  precipitate  each  time  in  dilute  sulphuric  acid. 
The  final  precipitate,  which  contains  the  phosphorus  as  ferric  phosphate, 
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is  then  dissolved  in  nitric  acid  and  the  phosphoric  acid  estimated  by 
the  molybdate  method.  The  first  filtrate  from  the  iron  separation  is 
evaporated  with  sulphuric  acid,  the  other  filtrates  are  added,  and  the 
whole  made  strongly  ammoniacal.  After  dilution,  the  nickel  is 
deposited  by  electrolysis. 

Estimation  of  Silicon,  Aluminium,  Calcium,  and  Magnesium. — Two 
grams  are  dissolved  in  hydrochloric  acid  and  evaporated.  The  in¬ 
soluble  residue  is  collected  on  a  filter,  fused  with  sodium  carbonate, 
and  the  silica  obtained  from  the  fusion  as  usual.  The  iron  and 
aluminium  are  precipitated  from  the  combined  filtrates  with  ammonia 
and  filtered.  After  redissolving  the  precipitate  in  dilute  sulphuric 
acid,  ammonia  is  added  until  a  turbidity  forms,  the  latter  is  dissolved 
by  the  addition  of  a  drop  or  two  of  dilute  sulphuric  acid,  the  solution 
is  diluted  to  500  c.c.,  and  the  iron  electrolytically  deposited  on 
200  grams  of  mercury  placed  in  the  bottom  of  the  beaker.  The 
aluminium  is  precipitated  as  usual  in  the  solution  decanted  from  the 
iron  deposit.  Calcium  and  magnesium  are  precipitated  in  the  filtrate 
from  the  iron  and  aluminium  precipitation  as  oxalate  and  phosphate 
respectively,  the  presence  of  copper  and  nickel  not  interfering, 
provided  that  the  solution  is  strongly  ammoniacal. 

Estimation  of  Sulphur  and  Iron. — One  gram  is  fused  with  a  mixture 
of  sodium  carbonate  and  potassium  nitrate,  the  fused  mass  is  dissolved 
in  hot  water,  and,  after  filtering,  the  iron  in  the  residue  is  dissolved  in 
hydrochloric  acid,  precipitated  with  ammonia  to  remove  most  of  the 
copper  and  nickel,  and  titrated  by  any  of  the  usual  methods.  The 
filtrate  is  evaporated  to  dryness  and  the  sulphuric  acid  precipitated 
with  barium  chloride  after  removing  the  silica. 

Volatile  matter. — One  gram  is  heated  over  the  blow-pipe  flame,  the 
loss  being  due  to  organic  matter,  water,  and  practically  the  whole  of 
the  sulphur.  W.  P.  S. 

Detection  of  Cobalt  in  presence  of  Nickel.  C.  Reiciiard 
(Zeit.  anal.  Chem.,  1903,  42,  10 — 14). — Cobalt  and  nickel  salts  yield 
basic  arsenites  (Co7As2O10  and  Ni14As2Ol7)  when  their  solutions  are 
precipitated  with  sodium  arsenite.  If  these  precipitates  are  suspended 
in  water  and  treated  with  barium  peroxide,  the  nickel  compound 
remains  unaltered,  whilst  the  cobalt  compound  changes  from  yellow  to 
brown  and  then  to  black,  in  consequence  of  the  formation  of  cobaltic 
oxide.  On  adding  potassium  cyanide,  the  nickel  salt  dissolves,  whilst 
the  cobaltic  oxide  remains  insoluble.  If,  however,  the  arsenites  are 
first  dissolved  in  potassium  cyanide,  the  solutions  give  no  reaction 
with  barium  peroxide.  The  metals  can  also  be  separated  without 
conversion  into  arsenites.  By  adding  to  a  solution  of  cobalt  and 
nickel  salts  a  mixture  of  barium  hydroxide  and  peroxide,  nickel 
hydroxide  and  cobaltic  oxide  are  precipitated  and  can  be  separated  by 
potassium  cyanide.  M.  J.  S. 

Influence  of  Alkali  Tungstates  and  Molybdates  on  the 
Hydrogen  Peroxide— Chromic  Acid  Reaction.  C.  Reichard 
(Chem.  Zeit.,  1903,  27,  12 — 13,  27  —  28). — The  results  obtained  by  the 
author  may  be  summarised  as  follows  :  the  well-known  blue  colour 
appearing  on  adding  hydrogen  peroxide  to  chromic  acid  is  rendered 
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less  delicate  and  stable  by  the  presence  of  large  amounts  of  tungstates 
or  molybdates.  The  reaction  is  altogether  prevented  if  the  tungstate 
is  in  excess  of  the  chromate  in  the  proportion  of  10  to  1,  whilst  in 
the  case  of  molybdate  the  proportion  is  as  50  to  1.  The  reaction  is 
also  interfered  with  by  excess  of  phosphates  and  arsenates.  If  these 
compounds  are  added  after  the  test  has  been  applied  to  the  pure 
chromate,  the  blue  colour  is  at  once  destroyed.  L.  de  K. 

A  Delicate  Test  for  Molybdenum  Compounds.  Leopold 
Spiegel  and  Th.  A.  Maass  ( Ber .,  1903,  36,  512—513). — A  solution  of 
phenylhydrazine  in  50  per  cent,  acetic  acid  gives  a  characteristic  red 
coloration  when  added  to  very  dilute  solutions  of  compounds  of 
molybdenum.  It  is  absolutely  necessary  to  have  an  excess  of  phenyl¬ 
hydrazine,  and  the  reaction  can  be  made  more  delicate  by  warming  the 
mixture  and  extracting  with  a  few  drops  of  chloroform,  in  which  the 
red  compound  is  soluble.  O'OOOOl  gram  of  molybdenum  in  10  c.c.  of 
water  can  readily  be  detected  by  this  method.  No  other  substance 
has  been  found  which  answers  to  the  same  test.  J.  J.  S. 

Electrolytic  Estimation  of  Bismuth  and  its  Separation  from 
other  Metals.  Alfred  Lewis  Kammerer  (J.  Amer.  Chem.  Soc.,  1903, 
25,  83 — 98). — The  author  finds  that  under  certain  conditions  it  is 
possible  to  completely  precipitate  bismuth  by  electrolysis  in  a  compact 
metallic  form.  The  solution  should  contain  in  150  c.c.  about  0T — 0’15 
gram  of  bismuth,  1  c.c.  of  free  nitric  acid,  2  c.c.  of  sulphuric  acid,  and 
1  gram  of  potassium  sulphate.  The  operation,  which  lasts  from  8  to 
9  hours,  should  be  conducted  at  45 — 50°.  The  apparatus  used  is  of 
the  usual  description.  As  cathodes,  platinum  dishes  are  used  with  a 
surface  of  100  sq.  cm.  The  anodes  are  either  flat  spirals  of  two  turns 
of  stout  platinum  wire  with  an  anode  surface  of  4-5  sq.  cm.,  or  basket 
anodes  having  a  surface  of  60  sq.  cm.  and  perforated  with  a  number  of 
holes.  The  current  strength  should  be  from  0-02 — 0'05  ampere,  with 
a  voltage  ranging  from  1'8 — 2  volts  ;  towards  the  end,  the  current  may 
be  raised  to  0T5  ampere. 

The  bismuth  may  be  precipitated  in  a  pure  state  in  the  presence  of 
zinc,  cadmium,  chromium,  cobalt,  nickel,  manganese,  uranium,  and 
even  iron.  For  the  exact  details  of  the  separations,  the  original 
article  should  be  consulted.  L.  de  K. 

The  Micro-chemical  Analysis  of  Organic  Compounds. 
Theodore  H.  Behrens  {Chem.  Zeit.,  1902,  26,  1125 — 1128,  and 
1152 — 1155). — Tests  are  given  for  the  detection  of  aliphatic  and 
aromatic  aldehydes,  hydroxyaldehydes,  aldehydic  acids,  ketones, 
quinones,  ketonic  acids,  and  indigotin  by  the  microscopic  examination 
of  the  crystals  formed  when  these  substances  are  treated  with  various 
reagents,  such  as  phenylhydrazine,  potassium  ferricyanide  and  hydro¬ 
chloric  acid,  bromine,  &c.  The  appearance  and  measurement  of  the 
crystals  are  given  in  each  case  (compare  Abstr.,  1902,  ii,  634). 

W.  P.  s. 

Identification  and  Composition  of  Malt  Liquors.  Charles  L. 
Parsons  ( J .  Am.er,  Chem,  Soc.,  1902,  24,  1170 — 1178). — The 
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author  has  made  a  large  number  of  analyses  of  American  beers  by  the 
usual  official  processes  and  tabulated  the  results.  It  appears  that  it 
is  as  yet  impossible  to  state  with  certainty  whether  malt  has  been 
completely  omitted  in  the  manufacture  of  beers.  Very  valuable 
data  may  be  obtained  from  a  full  analysis  of  the  ash.  L.  le  K. 

Use  of  Nitrates  for  the  Characterisation  of  Wines  from 
Sugar.  Curtel  ( Compt .  rend.,  1903,  136,  98  — 100). — Since 

potassium  nitrate,  which  can  readily  be  recognised  in  wine  by  means 
of  diphenylamine,  is  present  in  beet  sugar,  it  is  suggested  that  the 
recognition  and  estimation  of  nitrates  should  be  employed  in  order  to 
ascertain  to  what  extent  sugar  had  been  used  in  the  preparation  of  a 
wine.  K.  J.  P.  0. 

Estimation  of  Essences  in  Absinths.  Sangle-Ferriere  and 
Cuniasse  (Ann.  Chim.  anal.,  1903,  8,  17 — 18). — 100  c.c.  of  absinth 
are  mixed  with  10  c.c.  of  water  and  rapidly  distilled  until  100  c.c.  are 
collected.  To  50  c.c.  are  then  added  25  c.c.  of  a  mixture  of  equal 
proportions  of  an  alcoholic  solution  of  iodine  (50  grams  per  litre)  and 
an  alcoholic  solution  of  mercuric  chloride  (60  grams  per  litre).  After 
three  hours’  action,  the  excess  of  iodine  is  titrated  as  usual  with  deci- 
normal  solution  of  sodium  thiosulphate.  In  the  meanwhile,  a  check 
is  made  by  allowing  25  c.c.  of  the  iodine  mixture  to  act  on  50  c.c.  of 
alcohol  of  the  same  strength  as  the  absinth. 

The  difference  in  c.c.  of  thiosulphate  between  the  two  titrations 
multiplied  by  0’2032  is  equal  to  the  grams  of  essences  per  litre. 

L.  de  K. 

Estimation  of  Pentosans.  Bernhard  Tollens  (Ber.,  1903,  36, 
261 — 264). — The  author  has  previously  (Abstr.,  1892,  388,  1433; 
1900,  i,  244;  1901,  ii,  484)  drawn  attention  to  most  of  the  points 
mentioned  by  Jager  and  Unger  (this  vol.,  ii,  187).  J.  J.  S. 

Estimation  of  Starch  in  Presence  of  Pentosans.  St. 
Weiser  and  A.  Zaitschek  ( Pfliiger's  Archiv,  1902,  93,  88 — 127). 
See  this  vol.,  ii,  225. 

History  of  Glycogen  Analysis.  Eduard  Pfluger  ( Pfliiger's 
Archiv,  1902,  93,  1 — 19,  20 — 23). — Polemical.  A  reply  to  E.  Salkowski 
(Abstr.,  1902,  ii,  47),  who  has  stated  that  Lebbin  had  precipitated 
glycogen  from  alkaline  solutions  by  means  of  alcohol  before  the  author 
had  used  this  process.  The  latter  shows  that  the  method  is  an  old 
one  and  was  in  use  by  Claude  Bernard  as  early  as  the  year  1857.  The 
second  paper  is  a  reply  to  Lebbin  (Abstr.,  1899,  ii,  256).  W.  P.  S. 

Action  of  Dilute  Potassium  Hydroxide  on  Glycogen  at 
100°.  Eduard  Pfluger  ( Pfliiger's  Archiv,  1902,  93,  77 — 97). — 
Further  experiments  on  the  action  of  a  boiling  2  per  cent,  solution  of 
potassium  hydroxide  on  glycogen  (compare  Abstr.,  1902,  ii,  586). 
The  results  show  that  the  latter  undergoes  slight  decomposition 
whether  it  be  precipitated  by  alcohol  before  inversion  or  not.  With 
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glycogen  prepared  by  the  Btucke-Kiilz  method,  the  action  is  more 
pronounced.  W.  P.  S. 

Estimation  of  Glycogen.  Eduard  Pfluger  ( Pfliiger’s  Archiv, 
1902,  93,  163 — 185). — One  hundred  grams  of  finely  divided  flesh 
are  heated  on  the  water-bath  with  100  c.c.  of  60  per  cent,  potassium 
hydroxide  solution.  After  15  minutes,  the  flask  containing  the 
mixture  is  closed  by  an  india-rubber  stopper  and  the  heating  continued 
for  2  hours.  The  contents,  when  cold,  are  diluted  with  water  to 
400  c.c.  and  filtered  through  asbestos.  One  hundred  c.c.  of  the  filtrate 
are  precipitated  with  100  c.c.  of  alcohol  of  96  per  cent,  and  left  for  12 
hours.  The  precipitate  is  collected  on  a  filter,  washed  with  a  mixture 
of  1  volume  of  15  percent,  potassium  hydroxide  solution  and  2  volumes 
of  alcohol,  then  with  alcohol  alone,  and  finally  dissolved  in  cold  boiled 
water.  The  solution  is  neutralised  with  hydrochloric  acid,  diluted  to 
500  c.c.  after  the  further  addition  of  25  c.c.  of  hydrochloric  acid, 
and  inverted  by  heating  on  the  water-bath  for  3  hours.  The  copper 
reducing  power  of  the  solution  is  then  taken  and  the  quantity  of 
glycogen  calculated  by  reference  to  tables  given.  Much  detail  is 
given  in  the  original  paper,  the  principle  of  each  step  in  the  pro¬ 
cess  being  demonstrated.  W.  P.  S. 

Titration  of  Fatty  Acids  of  High  Molecular  Weight. 
Aristides  Kanitz  (Ber.,  1903,  36,  400 — 404).— Owing  to  the 
hydrolytic  dissociation  of  the  soaps  of  the  higher  fatty  acids,  the 
titratioD  of  these  acids  by  means  of  A/10  sodium  hydroxide,  using 
phenolphthalein  as  indicator,  gives  correct  results  only  in  strongly 
alcoholic  solutions  ;  for  oleic,  palmitic,  and  stearic  acids,  the  amount 
of  alcohol  present  has  to  exceed  40  per  cent,  of  the  volume  of  the 
solution.  A  similar  quantity  of  methyl  alcohol  is  necessary,  but  10 
per  cent,  of  amyl  alcohol  is  sufficient  to  completely  prevent  hydrolysis. 

W.  A.  D. 

Detection  of  Ordinary  Tartaric  Acid  by  means  of  Z-Tartaric 
Acid.  J.  N.  Bronsted  ( Zeit .  anal.  Chem.,  1903,  42,  15 — 19). — 
Solutions  containing  less  than  OT  per  cent,  of  c?-tartaric  acid  give 
no  precipitate  with  calcium  acetate,  but  on  adding  a  few  drops  of 
^tartaric  acid  or  its  ammonium  salt  a  precipitate  of  calcium  racemate 
is  obtained,  even  from  solutions  as  dilute  as  0  0001  per  cent.  Similarly, 
the  sensitiveness  of  the  calcium  test  for  ^-tartaric  acid  is  increased  by 
adding  cZ-tartaric  acid.  Calcium  can  even  be  estimated  with  accuracy 
by  precipitating  it  from  a  cold  acetic  acid  solution  with  ammonium 
racemate.  M.  J.  S. 

Estimation  of  Salicylic  Acid.  Sidney  Harvey  ( Analyst ,  1903, 
28,  2 — 4). — The  article  of  food,  wine,  or  other  substance  containing 
salicylic  acid  is  extracted  with  ether,  the  ethereal  solution  being  in  turn 
shaken  with  two  successive  volumes  of  water  containing  a  little  sodium 
hydroxide.  After  carefully  neutralising  the  aqueous  extract,  it  is 
diluted  to  250  c.c.  To  a  known  volume,  1  or  2  c.c.  of  a  1  per  cent. 
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solution  of  iron-alum  are  added,  and  the  coloration  produced  compared 
with  that  given  by  a  known  quantity  of  salicylic  acid.  One  part  of  the 
latter  in  3,000,000  parts  of  water  can  be  detected.  The  solution  of 
iron-alum  keeps  well  if  a  drop  or  two  of  sulphuric  acid  per  100  c.c.  be 
added.  W.  P.  S. 

Influence  of  Different  Proteids  on  Pats.  F.  Pasteovich 
and  Ferdinand  Ulzer  ( Ber .,  1903,  36,  209 — 211). — Specimens  of 
oleomargarine  have  been  mixed  with  different  proteids ;  for  example, 
globulin,  serum-albumin,  albumose,  alkali-albumin,  acid-albumin,  and 
casein,  and  the  acid  numbers  determined  at  the  end  of  1,  2,  4,  6,  10, 
and  14  weeks.  In  some  cases,  1  per  cent,  of  water  was  also  added. 
The  results  prove  that  the  presence  of  the  proteid  alone  affects  the 
acid  number  but  very  slightly,  whether  kept  in  the  dark  or  exposed  to 
diffused  daylight.  The  presence  of  water  together  with  a  proteid, 
especially  casein,  increases  the  acid  number  to  a  considerable  degree. 

J.  J.  S. 


Refraction  of  Butter  Fat.  Ed.  Baier  ( Zeit .  Nahr.  Genussm., 

1902,  5, 1145 — 1150). — The  refractometer  numbers  of  butters  produced 
in  winter  (November  to  May)  showed  less  variation  than  those  of 
summer  butters.  At  a  temperature  of  35°,  57  per  cent,  of  the  winter 
butters  had  a  refractometer  number  of  45,  26  per  cent,  indicated  44, 
and  of  the  remainder,  only  5  per  cent,  gave  a  reading  as  high  as  46 ’9. 
Summer  butters  gave  wider  readings;  93  per  cent,  had  numbers 
between  46  and  48,  and  the  remainder  from  44  to  45. 

A  thermometer  for  use  in  the  refractometer  is  also  described. 
Instead  of  the  ordinary  temperature  degrees,  the  scale  is  marked  in 
refractometer  numbers.  On  one  side  of  the  mercury  column,  the 
summer  scale  is  given,  and,  on  the  other  side,  the  winter  scale,  the 
latter  numbers  being  less  by  2  than  the  former.  W.  P.  S. 

Calculation  of  the  extent  of  Skimming'  and  Diluting  in  the 
Analysis  of  Milk.  Emile  Louise  and  Ch.  Biquier  (Compt.  rend., 

1903,  136,  122 — 123.  Compare  Abstr.,  1901,  ii,  429). — A  criticism 
of  Genin’s  method  of  calculation  (Abstr.,  1902,  ii,  183),  in  which  the 
diminution  in  volume  due  to  skimming  is  not  taken  into  account. 

N.  H.  J.  M. 

Halphen’s  Test  for  Cotton-seed  Oil.  Elton  Fulmer  (J.  Amer. 
Chem.Soc.,  1902,  24,  1148 — 1155). — The  author’s  experiments  show  that 
cotton-seed  oil  is  rendered  inactive  towards  Halphen’s  sulphur  test  by 
heating  it  at  260 — 270°,  and  the  delicacy  of  the  reaction  is  already 
much  diminished  by  heating  at  220 — 240°.  Halphen’s  reaction  is 
therefore  not  a  trustworthy  test  for  the  complete  absence  of  cotton¬ 
seed  oil.  Heating  at  220 — 240°  does  not  render  the  oil  inedible,  and 
even  a  temperature  of  280°  might,  possibly,  not  injure  its  qualities. 

Lard  from  pigs  fed  on  cotton-seed  meal  gives  a  decided  reaction  for 
cotton-seed  oil.  L.  de  K. 


250 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Iodine  Absorption  Number  of  Cod  Liver  Oil.  J.  J.  A, 
Wijs  ( Zeit .  Nahr.  Genussm.,  1902,  5,  1193 — 1196). — Twenty-one 
samples  of  medicinal  cod  liver  oil  gave  numbers  from  164*2  to  174*7, 
as  estimated  by  the  author’s  iodine  monochloride  method.  Thirty-nine 
other  oils,  crude  and  refined,  obtained  directly  from  the  factories  in 
Bergen  had  iodine  numbers  varying  from  154*5  to  181*3.  The  Hub! 
numbers  were  from  6  to  10  per  cent,  lower.  W.  P.  S. 


Application  of  Kreiss’s  Reaction  to  Preparations  of  Almonds. 
A.  Chwolles  ( Ghem .  Zeit.,  1903,  27,  33 — 34). — The  author  states 
that  almond  oil  does  not  give  Kreiss’s  i*eaction  (this  vol.,  ii,  114),  and 
that  by  this  test  the  presence  of  peach- kernel  oil  may  be  safely 
detected. 

The  sweet  known  as  marchpane,  a  mixture  of  ground  almonds  and 
sugar,  is  said  to  be  frequently  adulterated  with  ground  peach-kernels. 
By  extracting  the  oil  and  applying  the  test,  this  fraud  may  be 
detected.  L.  de  K. 

Estimation  of  Caffeine.  F.  Katz  ( Chem .  Centr.,  1902,  i, 
1526 — 1527  ;  from  Ber.  Deutsch.  pharm.  Ges.,  12,  250 — 257). — Ten 
grams  of  the  powdered  material  are  shaken  for  half  an  hour  with  200 
grams  of  chloroform  and  5  grams  of  ammonia.  One  hundred  and 
fifty  grams  of  the  filtrate  are  distilled  to  dryness,  the  residue  is  dis¬ 
solved  in  5  c.c.  of  ether  and  mixed  with  20  c.c.  of  0*5  per  cent,  hydro¬ 
chloric  acid  ;  when  dealing  with  coffee  beans,  0*2 — 0*5  gram  of 
paraffin  wax  is  also  added.  The  ether  is  expelled  by  evaporation,  and 
the  aqueous  liquid  is  filtered  and  repeatedly  extracted  with  chloro¬ 
form.  The  united  chloroform  solutions  are  filtered  and  distilled  to 
dryness ;  the  residual  caffeine  is  then  dried  on  the  water-bath  and 
weighed. 

When  the  process  is  applied  to  Paraguay  tea,  the  alkaloid  obtained 
is  not  quite  pure.  After  expelling  the  ether  from  the  acid  liquid,  the 
latter  should  be  mixed  with  2  c.c.  of  an  emulsion  of  lead  hydroxide 
(1  :  20)  and  heated  for  10  minutes  on  the  water-bath.  After  adding  a 
few  decigrams  of  magnesium  oxide,  the  liquid  is  filtered  and  extracted 
with  chloroform.  When  testing  roasted  coffee,  0*2 — 0*5  gram  of 
paraffin  wax  should  also  be  added,  or  else  the  lead  emulsion  should  be 
increased  to  6 — 8  c.c. 

Tinctures  are  freed  from  alcohol  by  evaporation,  and  the  residue 
treated  with  ammonia  and  chloroform  as  directed.  L.  de  K. 


Estimation  of  Theobromine  in  Cocoa.  Paul  Welmans  (Chem. 
Centr.,  1902,  ii,  1395  ;  from  Fharm.  Zeit.,  47,  858). — A  modification 
of  Decker’s  method.  Five  grams  of  the  powdered  cocoa,  or  10  grams 
of  chocolate,  are  boiled  in  a  reflux  apparatus  for  an  hour  with  5  grams 
of  magnesium  oxide  and  300  c.c.  of  water.  After  being  kept  for 
another  hour  in  a  boiling  water-bath,  the  supernatant  liquid  is 
decanted  on  to  an  asbestos  filter  and  rhe  residue  is  washed  twice  by 
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decantation  with  200  c.c.  of  boiling  water  before  being  collected  on 
the  filter.  After  applying  suction,  the  contents  of  the  filter  are 
mixed  with  2  grams  of  magnesium  oxide,  and  the  boiling  operation  is 
repeated.  The  united  filtrates  and  washings  are  evaporated  to  dry¬ 
ness  with  addition  of  sand,  the  residue  is  powdered  and  boiled  3  or  4 
times  in  succession  for  half  an  hour  with  100  c.c.  of  chloroform.  The 
residue  from  the  chloroform  is  dissolved  in  a  10  per  cent,  ammonia, 
and  the  filtrate  is  evaporated  to  dryness  in  a  weighed  platinum  dish. 
The  residue  is  finally  dried  for  half  an  hour  at  100°  and  weighed. 
Any  ash  is  allowed  for.  L.  he  K. 

Approximate  Estimation  of  the  Bitter  Principle  and  Aroma 
of  Hops.  Theodor  Bemy  ( Chem .  Centr.,  1902,  ii,  1279  ;  from 
Woch.  Brauerei,  19,  614 — 618). — The  author  has  attempted  to 

separate  the  total  bitter  principles  of  an  acid  nature  existing  in  hops 
(Abstr.,  1900,  ii,  746,  and  1901,  i,  40)  from  each  other,  the  different 
solubilities  of  the  lead  salts  being  employed  for  this  purpose.  It  was 
found  that  there  was  a  certain  relation  between  the  amounts  of  a-acid 
and  /?- acid,  the  former  predominating  in  the  more  bitter  samples  of 
hops.  The  manuring  appeared  to  have  no  influence  on  the  proportions 
of  these  acid  substances.  Further  experiments  on  the  estimation  of 
mustard  oil  in  hops  showed  that  the  actual  presence  of  this  oil  was 
doubtful.  W.  P.  S. 

New  Method  of  Detecting  Turmeric.  Albert  E.  Bell  ( Bharat 
J.,  1902,  [iv],  15,  551). — The  following  method  is  recommended  for 
the  detection  of  turmeric  in  complex  powders  such  as  those  of  rhubarb 
and  mustard.  The  reagent  used  consists  of  a  solution  of  diphenyl- 
amine  (1  gram)  dissolved  in  a  mixture  of  90  per  cent,  alcohol  (20  c.c.) 
and  sulphuric  acid  (25  c.c.).  A  drop  of  this  solution  is  placed  on  a 
slide,  a  small  quantity  of  the  powder  is  spread  evenly  on  a  cover-glass 
and  carefully  dropped  into  the  reagent  on  the  slide.  The  slide  is  then 
examined  with  the  microscope,  and  if  turmeric  is  present  spots  of  a  fine 
purple  colour  are  observed  j  by  the  number  of  these  spots,  the  amount 
of  turmeric  in  the  powder  can  be  approximately  estimated.  E.  G. 

Detection  of  Corn-Cockle  and  Ergot  in  Flour.  Ludwig 
Medicus  and  H.  Kober  (Zeit.  Nahr.  Genussm.,  1902,  5,  1077 — 1091). 
— Corn-cockle  ( Agrostemma  Githago)  in  flour  is  most  readily  detected  by 
extracting  the  latter,  after  removal  of  fat  with  light  petroleum,  with 
a  mixture  of  80  grams  of  chloroform  and  20  grams  of  alcohol.  The 
residue  left  on  evaporating  the  solvent  gives  a  brownish-red  colora¬ 
tion  with  concentrated  sulphuric  acid  should  corn-cockle  be  present. 
The  extract  from  pure  wheat  meal  remains  colourless.  The  authors 
agree  with  Kruskal  that  agrostemmine  is  not  a  definite  alkaloid,  but 
that  it  contains  sapotoxin  and  choline.  Ergot  is  best  detected  by 
means  of  Hoffmann’s  reaction.  Ten  grams  of  the  flour  are  shaken 
from  time  to  time  for  6  hours  with  20  c.c.  of  ether  and  10  drops  of 
sulphuric  acid  (1  : 5).  The  ethereal  extract,  on  agitation  with  10  drops 
of  a  cold  saturated  solution  of  sodium  hydrogen  carbonate,  gives  a 
violet  coloration  in  the  presence  of  ergot.  This  coloration,  however,  is 
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also  given  by  the  colouring  matters  contained  in  corn-cockle.  Two 
colouring  matters  have  been  isolated  from  the  latter,  similar  to  the 
sklererythin  and  skleroiodin  of  ergot.  W.  P.  S. 

Toxicological  Detection  of  Blood.  William  Kuster  {Ze.it. 
angew.  Chem.,  1902,  15,  1317 — 1323). — A  report  of  a  lecture  on  the 
detection  of  human  blood  spots.  Particular  value  is  attached  to  the 
serum  test  (compare  Abstr.,  1902,  ii,  635).  It  is  remarked  that 
blood  of  monkeys  also  gives  a  precipitate  with  the  serum  of  the 
injected  rabbits.  L.  de  K. 

A  Simple  Method  for  the  Estimation  of  Albuminous  Sub¬ 
stances  in  Blood.  Adolf  Jolles  (Chem.  Centr.,  1902,  ii,  1224  ; 
from  Munch,  med.  Woch.,  49,  [38]). — 0’2  c.c.  of  blood  is  gently 
boiled  with  about  120  c.c.  of  water  and  1  c.c.  of  sulphuric  acid  of  sp. 
gr.  1-84,  and  oxidised  by  the  addition  of  10 — 15  c.c.  of  8  per  cent, 
potassium  permanganate  solution.  After  removal  of  the  precipitated 
manganese  dioxide  by  means  of  oxalic  acid,  the  solution  is  evaporated 
to  a  bulk  of  25  c.c.,  cooled,  and  neutralised.  The  nitrogen  in  the 
solution  is  then  estimated  in  a  nitrometer  similar  to  Knop- Wagner’s 
instrument.  On  multiplying  the  weight  of  nitrogen  found  by  7 '76, 
the  albumin  is  obtained.  Experiments  show  that  the  results  agree 
sufficiently  for  clinical  purposes  with  those  obtained  by  Kieldahl’s 
method.  W.  P.  S. 

Colour  Reaction  of  Tyrosine.  Carl  Th.  Morner  (Zeit.  physiol. 
Chem.,  1902,  37,  86 — 87). — If  tyrosine  is  added  to  a  reagent  con¬ 
sisting  of  formalin  1,  distilled  water  45,  and  concentrated  sulphuric 
acid  55  parts,  a  green  coloration  is  developed  on  boiling.  The  test  gave 
negative  results  when  tried  with  100  other  substances  allied  to 
tyrosine.  W.  D.  H. 

Organic  Arsenic  in  Therapeutics.  Cacodylic  and  Methyl- 
arsinic  Acids  and  their  Salts.  Luigi  d’Emilio,  jun.  (Chem.  Centr., 
1902,  ii,  1277 ;  from  Boll.  Chim.  Farm.,  41,  633 — 639). — A  synopsis 
is  given  of  the  therapeutical  uses  of  arsenic  and  the  application  of 
cacodylic  and  methylarsinic  acids  as  preventives  of  malaria.  For 
the  estimation  of  the  arsenic  in  cacodylic  acid  and  its  salts,  from 
0'2 — 0'25  gram  of  the  substance  is  heated  with  5  c.c.  of  concentrated 
sulphuric  acid  and  1  gram  of  potassium  sulphate.  It  is  necessary  to 
add  potassium  permanganate  to  insure  complete  destruction  of  the 
organic  matter,  heating  with  sulphuric  acid  alone  not  being  sufficient. 
The  acid  solution  is  then  diluted  with  water,  ammonia  is  added  until 
the  reaction  is  only  feebly  acid,  and  the  arsenic  is  precipitated  with 
hydrogen  sulphide.  The  arsenic  trisulphide  formed  is  extracted  with 
benzene  to  remove  free  sulphur,  dried  at  100°,  and  weighed. 

W.  P  S. 
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Existence  of  a  Relationship  between  the  Spectra  of  some 
Elements  and  the  Squares  of  their  Atomic  Weights. 
W.  Marshal  Watts  {Phil.  Mag.,  1903,  [vi],  5, 203 — 207). — Two  distinct 
kinds  of  connection  between  the  spectra  of  allied  elements  appear  to  exist. 
In  the  first,  the  differences  between  the  oscillation  frequencies  of  certain 
lines  of  one  element  are  to  the  differences  between  the  frequencies  of 
the  corresponding  lines  of  the  second  element  in  the  same  ratio  as  the 
squares  of  the  atomic  weights.  This  is  the  case  in  the  zinc,  cadmium, 
and  mercury  family.  In  the  second  class,  the  element  of  greater  atomic 
weight  has  the  smaller  frequency,  and  if  a  corresponding  line  in  the 
spectrum  of  three  elements  be  compared,  the  differences  of  frequency  are 
proportional  to  the  differences  between  the  squares  of  the  atomic 
weights.  In  the  first  case,  the  atomic  weight  of  one  element  can  be 
calculated  from  that  of  the  other  element ;  in  the  second  case,  from 
those  of  the  two  others,  if  the  correspondence  of  the  lines  be  assumed. 
Thus,  from  the  frequencies  of  24  lines  in  the  spectra  of  zinc  and 
cadmium,  values  ranging  from  64*69  to  65*69  are  obtained  for  the 
atomic  weight  of  zinc.  From  the  atomic  weight  of  mercury,  119*71, 
values  ranging  from  110  to  113  are  obtained  for  the  atomic  weight  of 
cadmium.  In  the  second  class,  values  from  87*2  to  87*8  are  obtained 
for  the  atomic  weight  of  strontium,  those  of  barium  and  calcium 
being  known.  Similarly,  by  comparison  of  the  line  of  caesium, 
rubidium,  and  potassium,  values  varying  from  83  to  86*8  are  obtained 
for  the  atomic  weight  of  rubidium.  L.  M.  J. 

Spectra  of  Hydrogen  and  Reversed  Lines  in  the  Spectra  of 
Gases.  John  Trowbridge  {Phil.  Mag.,  1903,  [vi],  5,  153 — 155). — 
Employing  a  quartz  tube  filled  with  hydrogen,  and  a  potential  difference  of 
twenty  thousand  volts,  the  author  obtains  a  most  intense,  dazzling  white 
light  with  a  blue  tint.  The  spectrum  appears  continous,  and  photo¬ 
graphy  fails  to  reveal  bright  lines  between  the  HH  lines  and  the 
red  end.  In  the  region,  however,  beyond  the  limit  set  by  the  absorp¬ 
tion  of  the  glass,  bright  and  dark  lines  occur.  The  chief  reversed 
lines  are  2889*7,  2549*89,  2528*60,  2524*29,  2519*3,  and  2516*21, 
and  correspond  with  the  lines  of  silicon.  The  author  considers  that 
the  presence  of  dark  lines  in  the  spectra  of  stars  does  not  necessarily 
imply  the  presence  of  reversing  layers  of  a  colder  state  of  the  gases, 
as  the  reversal  may  arise  from  photographic  action  on  the  plates,  for 
his  experiments  indicate  that  the  reversal  of  a  metallic  line  occurs 
when  it  falls  on  a  bright  gaseous  line  or  band  (Abstr.,  1902,  ii,  589). 

L.  M.  J. 

Spectrophotometric  Study  of  some  Eleotrolytes  in  Solution. 
P,  Vaillant  {Ann.  Chim.  Phys .,  1903,  [vii],  28,  213 — 282). — An 
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historical  account  is  given  of  the  work  of  Ostwald,  Magnanini, 
Wagner,  Donnan,  Ewan,  Spring,  and  others  on  the  colours  of  solu¬ 
tions  as  interpreted  by  the  theory  of  electrolytic  dissociation.  By 
means  of  a  Gouy  spectrometer,  the  absorption  coefficient  for  light  of 
definite  wave-length  was  determined  for  solutions  of  several  salts. 
The  concentrations  of  the  solutions  were  ascertained  by  determining 
the  conductivity.  Solutions  of  permanganates  of  potassium,  barium, 
and  zinc  were  examined  ;  in  very  dilute  solution,  these  have  the  same 
absorption,  and  the  colour  varies  somewhat  with  the  concentration. 
The  effect  of  the  addition  of  an  electrolyte  with  the  same  cathion  was 
also  investigated.  Solutions  of  copper  nitrate  in  water,  alcohol,  and 
a  mixture  of  these  were  examined ;  cupric  sulphate  in  water,  methyl 
alcohol,  glycerol,  methyl  alcohol  and  glycerol,  and  water  and  glycerol 
were  also  studied.  In  methyl  alcohol  and  in  glycerol,  the  copjer  is 
dissolved  as  CuS04,4H20,  and  the  green  copper  sulphate  hydrate  is 
CuS04,H20.  Cupric  acetate  was  studied  in  alcoholic,  aqueous,  and 
acetic  acid  solution  ;  the  addition  of  acetic  acid  to  the  aqueous  solution 
changes  the  colour  from  blue  to  green,  although  the  degree  of  electro¬ 
lytic  dissociation  is  but  slightly  altered.  Cupric  chloride  and  bromide 
were  likewise  examined  in  aqueous  and  alcoholic  solutions,  and  the 
effect  of  adding  soluble  chlorides  and  bromides  to  these  solutions  was 
observed.  When  much  of  another  chloride  is  added  to  a  dilute 
solution  of  cupric  chloride,  the  colour  changes  from  blue  to  green, 
and  the  same  change  is  caused  by  the  addition  of  a  small  quantity 
of  the  other  chloride  to  a  more  concentrated  solution  of  the  copper 
salt.  Cupric  bromide  appears  to  exist  in  the  green  tetrahydrate 
form  and  in  the  brown,  anhydrous  condition  in  solution. 

Cobalt  nitrate  and  chloride  were  examined  in  aqueous  and  alcoholic 
solutions.  In  aqueous  solution,  the  nitrate  exists  as  hexahydrate, 
Co(N03)2,6H20,  and  the  addition  of  another  nitrate  causes  a  change 
in  the  degree  of  dissociation,  but  not  in  the  state  of  hydration,  and 
this  is  accompanied  by  an  alteration  of  the  absorption.  Cobalt 
chloride  in  dilute  solution  has  a  red  colour,  due  to  the  dissolved 
hexahydrate,  CoC12,6H20,  but  as  the  concentration  increases  the 
blue  dihydrate,  CoC12,2H20,  is  produced,  and  there  is  a  consequent 
change  in  the  absorption.  The  addition  of  acetic  acid  or  hydrochloric 
acid  causes  a  similar  change,  and  the  latter  acid  may,  by  its  presence, 
give  rise  to  a  less  hydrated  salt  than  CoC12,2H20. 

The  results  obtained  indicate  that  the  ion  possesses  its  own  colour 
independently  of  the  molecule,  and  the  addition  of  a  colourless  electro¬ 
lyte  may  modify  the  colour  of  a  solution  containing  an  electrolyte 
with  a  coloured  ion  both  by  changing  the  dissociation  and  by  causing 
dehydration.  These  two  actions  are  independent  of  each  other,  and 
the  latter  depends  on  the  tendency  of  the  added  electrolyte  to  form 
hydrates.  In  pure  organic  solvents,  the  molecule  is  in  a  definite  state 
of  hydration,  which  is  generally  lower  than  that  in  which  it  exists  in 
aqueous  solution.  The  organic  solvent,  like  an  added  electrolyte, 
exerts  a  dehydiating  action.  The  results  are  best  interpreted  in 
favour  of  the  theory  of  ionisation,  although  hydration  certainly  plays 
a  part ;  but  the  hydrate  theory  is  insufficient  to  explain  the  observed 
phenomena.  J,  McC, 
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Excited  Radioactivity  and  the  Method  of  its  Transmission. 
E.  Rutherford  (Phil.  Mag.,  1903,  [vi],  5,  95 — 117). — Thorium  and 
radium  give  off  radioactive  emanations  which  behave  like  radioactive 
gases  or  vapours,  but  the  emanation  from  thorium  loses  its  radiating 
power  far  more  rapidly  than  that  from  radium.  It  is  the  emanation 
which  has  the  power  of  producing  radioactivity  in  other  bodies.  This 
excited  radioactivity  appears  to  be  due  to  positively-charged  carriers, 
and  experiments  were  made  to  determine  their  velocity  in  an  electric 
field,  and  hence  to  estimate  approximately  their  magnitude  compared 
with  that  of  a  gaseous  ion.  It  was  found  that  at  18°,  in  dry  air,  the 
average  velocity,  in  the  case  of  the  excited  radioactivity  from  thorium 
emanations,  was  about  1‘3  cm.  per  sec.  for  a  potential  gradient  of 
1  volt  per  cm.,  that  is,  a  velocity  very  nearly  equal  to  that  of  the 
positive  ion  produced  by  the  Rontgen  or  Becquerel  rays.  The  velocity 
is  probably  also  very  nearly  equal  to  this  in  the  case  of  the  radio¬ 
activity  induced  by  the  radium  emanations.  It  was  found  that  if  a 
plate  was  exposed  for  a  short  time  to  thoria  emanations  and  then 
removed,  it  gradually  increased  in  radioactive  power  for  several 
hours.  The  origin  and  nature  of  the  emanation  and  of  the  carrier  is 
discussed.  It  is  considered  most  probable  that  the  emanation  consists 
of  unchanged  particles  which  produce  positively-charged  carriers  by 
the  expulsion  of  a  negatively-charged  substance  of  some  kind.  The 
author  considers  this  more  probable  than  the  condensation  of  positive 
ions  on  these  particles,  as  the  emanation  is  not  removed  more  rapidly 
by  increasing  the  number  of  ions  in  the  gas.  The  radioactivity  is 
probably  the  accompaniment  and  result  of  a  succession  of  chemical 
changes  occurring  in  the  radioactive  matter,  changes  most  probably 
complex  in  character.  L.  M.  J. 

Induced  Radioactivity  and  the  Emanation  of  Radium.  Pierre 
Curie  (Gompt.  rend.,  1903,  136,  223 — 226.  Compare  this  vol.,  ii,  50). 
— It  has  been  previously  shown  that  the  rate  of  decrease  of  induced 
radioactivity  is  given  by  the  exponential  expression,  I=I0e~tld  ( loc . 
cit.) ;  experimental  evidence  is  now  brought  forward  which  shows  that 
the  constant,  0,  to  which  was  assigned  the  value  4 '9 7  x  105  seconds, 
keeps  this  value  between  the  limits  of  temperature,  —180°  and  +450°. 
Rutherford’s  view  (this  vol.,  ii,  123),  that  induced  radioactivity 
depends  on  a  material  emanation,  appears  to  the  author  unnecessary, 
and  is,  further,  in  opposition  to  the  fact  that  the  rate  of  decrease  is 
independent  of  the  temperature  and  of  other  conditions  which  affect 
chemical  transformations.  According  to  the  author,  the  emanations  of 
radium  are  not  material,  but  a  characteristic  form  of  energy  which 
may  appear  to  be  carried  by  a  gas,  because  the  molecules  of  the  gas 
afford  centres  of  condensation  for  the  energy.  In  the  case  of  solid 
salts  of  radium,  the  special  emanation  as  it  arises  is  changed  into 
Becquerel  rays,  but  in  the  solutions  of  the  salts  of  radium  this  special 
emanation  goes  further  afield,  and  can  cause  induced  radioactivity  on 
the  walls  of  the  confining  vessel.  K.  J.  P.  O. 

Disappearance  of  Radioactivity  Induced  on  Solid  Substances 
by  the  Action  of  Radium.  Pierre  Curie  and  J.  Danne  (Gompt. 
Tend .,  1903,  136,  364 — 366.  Compare  this  vol.,  ii,  50,  and  preceding 
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abstract). — All  solid  substances  become  radioactive  under  the  influence 
of  the  emanation  from  radium  in  a  closed  space,  and  slowly  lose  this 
property  when  the  influence  is  withdrawn.  Provided  that  the  substance 
has  been  exposed  to  the  radium  for  more  than  24  hours,  the  law  of  the 
disappearance  of  the  radioactivity  is  independent  of  the  nature  of  the 
substance.  The  disappearance  of  activity  follows  an  exponential  law, 
/ = Ijer*!*1,  where  I  is  the  intensity  of  radiation  after  a  given  time,  t,  and 
6X  a  constant  of  the  value,  2400  seconds.  The  activity  has  diminished 
by  half  its  value  in  28  minutes ;  the  radioactive  energy  disappears 
more  rapidly  when  it  is  found  on  an  active  solid  substance  than  when 
it  is  in  the  form  of  an  emanation.  In  the  latter  case,  it  diminished 
by  a  half  in  four  days  ( loc .  cit.). 

When  the  exposure  to  radium  has  extended  over  a  less  period  than 
24  hours,  the  intensity  of  radiation  sinks  at  first  rapidly,  then  rises  to 
a  maximum,  and  finally  decreases  regularly.  The  induction  of  the 
radioactivity  under  the  influence  of  radium  follows,  up  to  a  limiting 
value,  the  same  law  as  the  disappearance  of  radioactivity.  A  substance 
on  which  radioactivity  has  been  induced  can,  in  its  turn,  induce  activity 
on  other  substances. 

Experiments  have  been  made  with  such  different  substances  a3 
aluminium,  copper,  lead,  bismuth,  platinum,  silver,  glass,  alum,  and 
paraffin,  which  all  behave  in  the  same  manner.  Cellulose  and  india- 
rubber,  on  the  other  hand,  are  peculiar  ;  after  a  certain  time,  the  rate 
of  disappearance  of  radioactivity  decreases  and  finally  becomes  very 
slow.  K.  J.  P.  O. 

Magnetic  and  Electric  Deviation  of  the  easily  absorbed 
Rays  from  Radium.  E.  Rutherford  (Phil.  Mag.,  1903,  [vi],  5, 
177 — 187). — Hitherto,  the  a-rays  emitted  from  radium  have  been 
regarded  as  not  deviable  by  a  magnetic  field.  The  author,  however, 
using  an  exceedingly  active  sample  of  radium  in  a  field  of  8370  C.G.S. 
units,  has  obtained  deviation  of  these  rays.  The  amount  deviated  is 
approximately  proportional  to  the  field,  and  the  deviation  is  very 
slight  compared  with  that  of  the  cathode  rays,  for  whereas  under  the 
experimental  conditions  cathode  rays  would  have  described  an  arc  of 
about  0‘01  cm.  radius,  the  arc  described  by  the  a-rays  had  a  radius  of 
about  39  cm.  The  direction  of  deviation  is  opposite  to  that  of  the 
cathode  rays,  and  the  a-rays,  therefore,  consist  of  positively  charged 
particles.  Deviation  was  also  obtained  in  an  electric  field.  The  author 
calculates  that  the  value  of  Hp,  where  H  is  the  strength  of  the  field 
and  p  the  radius  of  curvature  of  the  path  of  the  rays,  is  about  390,000, 
and  the  velocity  of  the  rays  is  hence  about  2 '5  x  109  cm.  per  sec., 
whilst  the  ratio  of  the  charge  to  the  mass  of  the  carrier  is  approxi¬ 
mately  6  x  103.  L.  M.  J. 

Magnetic  Deviation  and  Nature  of  certain  Radiations  emitted 
by  Radium  and  Polonium,  Henri  Becquerel  ( Compt .  rend.,  1903, 
136,  199 — 203). — Rutherford  (Abstr.,  1902,  ii,  637,  and  preceding 
abstract)  has  recently  shown  that  some  of  the  so-called  non-deviable 
radiations  of  radium  have  a  small  deviability  when  under  the  influence 
of  a  very  strong  magnetic  field,  and  are  therefore  analogous  to  Gold- 
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stein’s  “canal  rays.”  With  the  aid  of  a  photographic  method,  the 
author  has  reinvestigated  this  point,  and  has  confirmed  Rutherford’s 
observations.  It  would  seem  that  the  a-radiations  of  radium  carry 
positive  charges,  having  greater  masses  and  less  velocity  than  the 
cathode  rays,  and  thus  resemble  the  “  canal  rays.” 

Owing  to  the  method  not  giving  such  decisive  results  in  the  case  of 
polonium,  the  evidence  of  the  deviability  of  the  radiations  is  not  so 
strong,  but  a  small  deviability  (of  the  same  order  of  magnitude  as  in 
the  case  of  radium)  appears  to  exist,  K.  J.  P.  0. 

The  Radiation  from  Polonium  and  from  Radium.  Henri 
Becquerel  ( Compt .  rend.,  1903,  136,  431 — 434). — It  has  already  been 
proved  (preceding  abstract)  that  the  a-rays  from  radium  are  identical 
with  the  polonium  rays,  and  appear  also  to  be  the  same  as  Goldstein’s 
“  canal  rays.”  Further  proof  of  this  has  been  found  by  projecting  the  rays 
deviated  in  the  magnetic  field  on  to  a  photographic  plate  ;  the  impres¬ 
sions  produced,  using  polonium  and  radium,  are  superposable.  The 
radium  rays  are  much  more  intense  than  those  from  polonium.  The 
impressions  on  the  plate  are  in  the  form  of  fine  lines  and  give  no 
indication  of  dispersion,  even  when  a  very  intense  magnetic  field  was 
applied. 

A  similar  method  has  been  used  to  study  the  mode  of  propagation 
of  the  very  deviable  part  of  the  radium  radiation  through  transparent 
substances.  The  least  deviated  rays  can  pass  through  an  aluminium 
plate  OT  mm.  thick  without  alteration  ;  the  more  deviated  rays  can 
also  traverse  this,  but  on  emerging  give  rise  to  secondary  rays.  The 
most  deviated  rays  are  arrested  by  a  very  small  thickness  of  material, 
and  they  provoke  secondary  rays  at  the  incident  face.  In  their  pro¬ 
pagation  through  paraffin,  the  deviated  rays  maintain  their  curvature. 
The  more  deviated  the  ray  is,  the  less  is  it  able  to  penetrate. 

J.  McC. 

Induced  Radioactivity  caused  by  Salts  of  Actinium. 
A.  Debierne  {Compt.  rend.,  1903,  136,  446 — 448). — When  substances 
are  placed  in  a  closed  vessel  along  with  an  actinium  compound,  they 
become  radioactive.  The  induced  activity  is  not  uniform  like  that  in¬ 
duced  by  radium  salts,  but  more  intense  in  that  part  of  the  substance 
nearest  the  source  of  excitation.  Gas  in  contact  with  actinium  pre¬ 
parations  also  becomes  intensely  active ;  the  radioactivity  of  actinium 
salts  can  be  greatly  decreased  by  passing  a  current  of  air  over  them. 
When  a  substance  is  placed  in  a  vacuum  along  with  an  actinium  salt, 
it  becomes  uniformly  radioactive.  The  intensity  of  the  induced 
activity  is  dependent  on  the  volume  of  the  free  space  in  the  enclosing 
vessel.  The  activity  induced  by  actinium  salts  is  lost  much  more 
slowly  than  that  induced  by  radium.  The  time  taken  for  induced 
activity  to  diminish  to  half  its  intensity  may  serve  as  a  guide  as  to 
whether  the  activity  has  been  induced  by  radium,  thorium,  or  actinium 
salts.  The  author  discusses  Curie’s  hypothesis  of  centres  of  actuating 
energy  which  produce  the  induced  activity,  and  these  are  the  same  as 
Rutherford’s  emanations.  The  results  of  some  experiments  lead  the 
author  to  believe  that  these  actuating  centres  emit  a  radiation  which 


258 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


is  the  cause  of  the  excitation,  and  these  rays,  like  the  cathode  rays, 
are  deviated  in  a  magnetic  field.  J.  McC. 

Absorption  of  Gravitation  Energy  by  Radioactive  Matter. 
Robert  Geigel  (Ann.  Physik,  1903,  [iv],  10,  429 — 435). — A  small 
lead  ball  was  suspended  from  one  arm  of  an  accurate  balance,  and 
counterpoised.  If  a  watch-glass  with  a  layer  of  radioactive  material 
was  suspended  below  the  lead  ball,  the  latter,  as  shown  by  the  altered 
swing  of  the  pointer,  became  apparently  lighter,  the  loss  of  weight 
being  0  05 — 0’2  mg.  on  a  total  weight  of  6'5  grams,  according  to  the 
thickness  of  the  layer  of  radioactive  material.  This  loss  of  weight  is 
attributed  by  the  author,  not  to  any  electrostatic  repulsion  or  to  the 
impacts  on  the  ball  of  particles  emanating  from  the  radioactive 
material,  but  to  the  absorption  of  gravitation  energy  by  the  latter. 

J.  C.  P. 

Cadmium  Amalgams.  Wilhelm  Jaeger  (Zeit.  physikal.  Chern., 
1903,  42,  632 — 633). — In  reference  to  Bijl’s  paper  (this  vol.,  ii,  6),  the 
author  points  out  that  he  has  all  along  admitted  the  instability  under 
certain  conditions  of  a  Weston  cell  containing  a  14‘3  per  cent, 
cadmium  amalgam.  All  difficulties  are  avoided,  however,  by  the  use 
of  an  amalgam  containing  12  or  13  per  cent,  of  cadmium  (compare  also 
von  Steinwehr,  this  vol.,  ii,  147).  J.  C.  P. 

The  Potential  Difference  which  Occurs  at  the  Surface  ot 
Contact  rof  Two  Different  Non-miscible  Liquids  in  which  a 
Dissolved  Electrolyte  has  Distributed  Itself.  Johannes  J.  van 
Laar  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  431 — 437). — A 
theoretical  paper  not  suitable  for  abstraction.  A,  McK. 

Steady  Current  (“  Reststrom”)  in  Galvanic  Polarisation 
Regarded  as  a  Diffusion  Problem.  F.  G.  Cottrell  (Zeit.  physikal. 
Chem.,  1903,  42,  385 — 431). — A  physical  paper.  When  an  external 
E.M.F.  is  applied  to  a  cell  of  the  type  Ag  |  AgNOs  ]  Ag,  there  is  a 
change  of  concentration  at  the  electrodes  ;  consequently,  diffusion  sets 
in,  tending  to  restore  equality  of  concentration.  In  order,  therefore, 
to  maintain  the  difference  of  concentration  at  the  electrodes,  a  steady 
current  must  be  sent  through  the  cell.  It  is  the  relation  between 
this  steady  current  and  the  process  of  diffusion  that  the  author  treats 
theoretically  and  experimentally.  The  theory  developed  is  confirmed  by 
the  experiments.  It  is  shown  that  the  method  employed  may  be 
made  a  basis  of  the  determination  of  diffusion  constants.  A  method 
is  given  for  finding  the  rate  of  migration  of  certain  ions  in  a  large 
excess  of  other  electrolytes.  J.  C.  P. 

A  Law  relating  to  the’Electromotive  Force  of  Voltaic  Elements 
Based  on  the  Reciprocal  Action  of  Salt  Solutions  and  Soluble 
Electrolytes.  Marcellin  P.  E.  Berthelot  (Compt.  rend.,  1903, 
136,  413 — 426). — The  E.M.F. ,  which  can  be  obtained  by  the  neutral- 
isation  of  an  acid  by  a  base,  is  found  to  be  equal  to  the  sum  of  the 
E.M.F.  developed  by  the  action  of  the  corresponding  salt  on  the 
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acid  on  the  one  band,  and  on  the  base  on  the  other.  The  solutions 
are  supposed  to  be  dilute  and  isotonic,  and  no  change  other  than 
neutralisation  is  supposed  to  take  place.  This  law  has  been  experi¬ 
mentally  verified  in  the  case  of  sodium  hydroxide  and  the  following 
acids  :  sulphuric,  hydrochloric,  nitrie,  boric,  formic,  acetic,  and  oxalic,  and 
with  ammonia  and  sulphuric  and  hydrochloric  acids.  In  all  cases,  the 
E.M.F.  of  acid  |  base  was  found  to  equal  to  the  sum  of  the  E.M.F.  of 
salt  |  acid  and  base  |  salt  when  non-polarisable  electrodes  were  used. 
In  the  case  of  the  organic  acids,  the  agreement  was  not  so  good,  but 
the  divergence  can  be  attributed  to  polarisation.  The  energy  required 
for  the  production  of  a  continuous  E.M.F.  in  the  reaction  of  an  acid 
on  a  base  can  be  traced  to  a  chemical  origin.  The  E.M.F.  of  which 
this  is  the  sum  appear  to  derive  their  energy  from  some  source 
external  to  the  system,  and  this  seems  to  be  the  development  of 
electrolytic  dissociation.  J.  McC. 

Law  of  the  Electromotive  Forces  of  Salt  Solutions :  Influence 
of  Temperature.  Mabcellin  P.  E.  Berthelot  ( Compt .  rend ,  1903, 
136,  481 — 485). — The  results  previously  found  at  12°  or  14°  indicate 
that  the  E.M.F.  developed  by  the  action  of  an  acid  on  a  base  is  equal 
to  the  sum  of  the  E.M.F.  of  the  acid  on  the  salt  and  of  the  base  on 
the  salt  (this  vol.,  ii,  125).  In  precisely  the  same  manner,  this  has  now 
been  proved  to  be  true  at  51°. 

The  E.M.F.  developed  by  the  action  of  an  acid  on  a  base  increases 
with  the  temperature  ;  this  increase  is  correlative  with  the  increase 
of  the  E.M.F.  developed  by  the  action  of  acid  on  salt,  whilst  that  due 
to  the  action  of  base  on  salt  seems  not  to  vary  with  temperature. 

It  has  further  bpen  proved  that  the  law  applies  also  to  more  con¬ 
centrated  solutions  than  those  formerly  used.  J.  McC. 

Range  of  Validity  and  Constancy  of  Faraday’s  Law.  Theodore 
W.  Richards  and  Wilfred  Newsome  Stull  (Zeit.  physikal.  Ghent., 
1903, 42,  621 — 625.  Compare  Richards,  Collins,  and  Heimrod,  Abstr., 
1900,  ii,  256  ;  Richards  and  Heimrod,  Abstr.,  1902,  ii,  592). — When  a 
current  is  passed  (1)  through  an  aqueous  solution  of  silver  nitrate 
at  20°,  (2)  through  a  solution  of  silver  nitrate  in  fused  sodium  and 
potassium  nitrates  at  250°,  the  two  solutions  being  in  series,  the 
amounts  of  silver  deposited  in  the  two  cases  are  the  same  to 
within  0’005  per  cent.  These  experiments  prove  that  the  validity  of 
Faraday’s  law  is  independent  of  the  temperature  and  of  the  nature  of 
the  solvent  (compare  Helfenstein,  Abstr.,  1900,  ii,  383  ;  Kahlenberg, 
Abstr.,  1900,  ii,  521).  J.  C.  P. 

Equivalent  Conductivity  of  the  Hydrogen  Ion  Derived 
from  Transference  Experiments  with  Hydrochloric  Acid.  II. 
Albert  A.  Notes  (J.  Amer.  Chem.  Soc.,  1903,25,  165 — 168). — The 
transport  numbers  of  1/60  molar  hydrochloric  acid  at  10°,  20°,  and 
30°  have  been  determined  by  A.  A.  Noyes  and  Sammet  (this  vol.,  ii, 
126) ;  the  conductivity  of  the  chlorine  ion  being  known,  it  was  possible 
to  deduce  that  of  the  hydrogen  ion.  The  values  so  obtained  were  4 
to  6  per  cent,  higher  than  those  of  Ostwald  and  Kohlrausch  deduced 
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by  a  different  method.  To  find  out  whether  this  variation  was  due  to 
a  difference  in  the  transport  numbers  of  the  acid  at  extreme  dilution 
and  at  the  investigated  dilution  of  60  litres,  a  new  set  of  determinations 
with  a  1/180  molar  hydrochloric  acid  at  20°  was  carried  out. 

The  conclusion  is  drawn  that  the  transport  number  of  hydrochloric 
acid  does  not  appreciably  change  with  increase  of  the  dilution  after 
60  litres.  A.  McK. 

Saturated  Gypsum  Solutions  as  a  Basis  for  Conductivity 
George  A.  Hulett  ( Zeit .  physikal.  Chem .,  1903,  42,  577 — 583). — The 
author  has  shown  (Abstr.,  1901,  ii,  493)  that  the  concentration  of  a 
saturated  calcium  sulphate  solution  may  vary  as  much  as  20  per  cent., 
according  to  the  size  of  the  particles  of  the  solid  salt  with  which  it  is 
in  contact ;  it  is,  therefore,  very  necessary,  in  using  a  saturated  gypsum 
solution  as  a  standard  electrolytic  resistance,  to  see  that  the  saturation 
is  normal  (compare  Hulett  and  Allen,  Abstr.,  1902,  ii,  656).  This  is 
best  secured  by  taking  clear  gypsum  crystals,  free  from  chlorine,  split¬ 
ting  them  into  thin  laminse,  and  shaking  the  latter  with  pure  water  for 
several  hours.  The  conductivities  of  saturated  solutions  obtained  in 
this  way  at  various  temperatures  between  10°  and  30°  are  given  below  : 


Temp. 

Spec,  conductivity  (\). 

10° 

0-001486 

14-8 

0-001728 

18 

0-001879 

21-48 

0-002151 

25 

0-002208 

27-5 

0-002328 

30° 

0-002445 

The  experimental  values  are  very  closely  reproduced  by  the  equation 
X t  =  0-002208  +  /3{t-  25)  +  y(t-  25)2,  where  /3  =  0-0000456  and 

y  =  0-0000001626. 

The  molecular  conductivity  of  calcium  sulphate  has  been  deter¬ 
mined,  both  at  18°  and  25°,  and  it  is  found  that  at  the  former 
temperature  has  a  value  about  240.  The  relation  between  the 
specific  conductivity  of  a  calcium  sulphate  solution  at  25°  and  its 
concentration  c  (in  milligram  mols.  per  litre)  is  given  by  the  equation 
c=  -0-354  +  5211  X  +  841400  A2. 

The  author  has  used  Arrhenius'  form  of  resistance  cell,  and 
emphasises  the  need  for  setting  the  electrodes  always  in  the  same 
position  relatively  to  one  another  and  to  the  containing  vessel.  From 
this  point  of  view,  he  considers  it  an  advantage  to  have  the  lower  part 
of  the  resistance  cell  of  a  conical  shape,  so  that  the  lower  electrode 
may  rest  on  its  walls.  J.  O.  P. 

Suggested  Theory  of  the  Aluminium  Anode.  W.  W.  Taylor 
and  J.  K.  H.  Inglis  (Phil.  Mag.,  1903,  [vi],  5,  301 — 313). — Alumin¬ 
ium  is  rapidly  attacked  by  dilute  hydrochloric  acid,  very  slowly  by 
dilute  sulphuric  acid ;  addition,  however,  of  a  soluble  chloride  to  the 
sulphuric  acid  produces  violent  action.  It  is  further  known  that  when 
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aluminium  acts  as  anode  in  a  cell  containing  sulphuric  acid  or  a 
sulphate  as  electrolyte,  there  is  a  very  great  resistance  to  the  passage  of 
the  current,  owing  to  the  formation  of  an  aluminium  hydroxide  film  on 
the  anode.  The  authors  have  studied  the  way  in  which  the  current 
in  such  a  cell  as  that  just  described  is  affected  by  the  addition  of 
chloride,,  bromide,  nitrate,  acetate,  chlorate,  and  thiocyanate,  and, 
finding  that  addition  of  any  of  these  (acetate  excepted)  led  to  the 
ready  passage  of  a  current,  they  suggest  that  a  film  of  aluminium 
hydroxide  is  impermeable  to  S04"  and  Al”‘  ions.  This  would  accord 
with  the  fact  that  when  the  aluminium  is  made  the  cathode  in  the  cell 
above  referred  to,  the  current  passes  readily.  By  means  of  an 
aluminium  hydroxide  film  deposited  in  a  gelatin  membrane,  the  rates 
of  diffusion  of  potassium  chloride,  bromide,  nitrate,  chlorate,  thio¬ 
cyanate,  and  sulphate  have  been  compared ;  with  the  exception  of  the 
sulphate,  all  passed  rapidly  through  the  film.  It  was  found  possible 
to  reproduce  the  peculiarities  of  a  cell  with  an  aluminium  anode  by 
taking  two  platinum  electrodes  separated  by  an  aluminium  hydroxide 
film,  the  latter  being  deposited  in  the  wall  of  a  porous  pot. 

Experiments  were  made  to  see  whether  the  salts  which  affect  the 
behaviour  of  an  aluminium  electrode  are  also  those  which  accelerate 
the  solvent  action  of  sulphuric  acid  on  aluminium.  Addition  of 
potassium  chloride  very  markedly  increased  the  volume  of  gas 
liberated  in  a  given  time,  but  potassium  bromide  had  very  little 
influence  on  the  rate  of  action.  J.  C.  P. 

Variation  of  Electrolytic  Conductivity  with  Temperature 
below  0°.  Jakob  Kunz  {Zeit.  physikccl.  Chem.,  1903,  42,  591 — 596). 
— As  Kohlrausch  has  shown  in  a  recent  paper  ( Sitzungsber .  K.  Akctd. 
Wiss.  Berlin,  1901,  42,  1026  ;  see  also  Bousfield  and  Lowry,  this  vol., 
ii,  52),  the  curves  expressing  the  relation  between  temperature  and 
electrolytic  conductivity  will,  if  produced,  cut  the  temperature  axis  at 
about  —39°.  The  author  has  determined  the  conductivity  of  (1) 
eleven  solutions  of  sulphuric  acid  (containing  from  19 — 70  per  cent. 
H2S04),  [(2)  two  solutions  of  calcium  chloride  (25 ‘5  and  29  per  cent.), 
(3)  two  solutions  of  sodium  hydroxide  (27'1  and  32’7  percent.)  at  tem¬ 
peratures  far  below  0°,  in  some  cases  even  as  low  as  —70°.  Instead  of 
converging  on  one  point,  the  conductivity-temperature  curves  approach 
the  temperature  axis  more  and  more  slowly  as  the  temperature  falls  ; 
and  they  would  cut  it  probably  only  at  the  absolute  zero  if  crystal¬ 
lisation  did  not  take  place  previously.  The  empirical  expression, 
Kt  —  K0(l  +a£  +  fit2),  which  has  been  useful  in  giving  the  relation  of 
conductivity  and  temperature  above  0°,  does  not  represent  the  course 
of  the  curves  at  low  temperatures ;  below  —  35°,  the  conductivity 
diminishes  more  slowly  than  the  above  formula  demands.  J.  0.  P. 

Formation  of  Metallic  Oxides.  II.  Anodic  Oxidation  of 
Metals  and  Electrolytic  Development  of  Oxygen.  Alfred 
Coehn  and  Yukichi  Osaka  (Zeit.  anorg.  Chem.,  1903,  34,  86 — 102. 
Compare  this  vol.,  ii,  80). — The  behaviour  of  the  anode  in  aqueous 
solutions  in  which  the  anion  gives  oxygen  on  discharge  may  be  divided 
into  three  groups  ;  (a)  it  remains  unchanged,  ( b )  it  dissolves  quanti- 
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tatively  according  to  Faraday’s  law,  (<?)  it  forms  an  oxide.  Metals 
representing  the  first  and  the  last  group  have  been  examined.  The  anodic 
decomposition  curves  of  various  metals  were  determined  in  a  normal 
solution  of  potassium  hydroxide.  A  platinum  plate  was  used  as 
cathode,  and  as  anode  a  metal  wire.  The  potential  of  the  anode  was 
measured  against  a  constant  hydrogen  electrode  and  the  following 
results  were  obtained  : 


Metal. 

Oxidation 
!  potential. 

Oxygen 
evolved  at 
metal  or  at 
oxide. 

Metal. 

Oxidation 

potential. 

i 

Oxygen 
evolved  at 
metal  or  at 
oxide. 

Au 

1-75 

Cu 

0-46 

1-48 

Pt 

— . 

1-67 

Fe 

— 

1-47 

(polished) 

Pt 

— 

1  '47 

Pd 

— 

1-65 

(platinised) 

Cd 

0-48 

1-65 

Co 

1  0'85 

1-36 

Ag 

ITS 

1-63 

Ni 

— 

1-35 

Pb 

1-4 

1  '53 

(polished) 

Ni 

— 

1-28 

(spongy) 

In  the  table,  the  metals  are  arranged  according  to  the  potential  at 
which  oxygen  is  evolved  from  them.  The  series  can  be  well  illustrated 
by  soldering  strips  of  the  metals  to  a  copper  wire  and  immersing  the 
system  in  potassium  hydroxide  solution  ;  when  a  current  of  increasing 
E.M.F.  is  passed  through,  the  evolution  of  oxygen  from  the  metals  can 
be  seen.  Since  platinum  shows  a  particularly  high  value  for  the 
supertension  of  oxygen,  whilst  it  does  not  do  so  for  hydrogen,  it  follows 
that  the  power  of  metals  to  hinder  the  free  evolution  of  gases  depends 
not  only  on  the  nature  of  the  metal  but  also  on  that  of  the  gas. 

Glaser  (Abstr.,  1899,  ii,  78)  has  proved  that  in  the  electrolytic 
decomposition  of  water  at  a  platinum  electrode,  the  decomposition 
curve  for  oxygen  shows  two  changes  of  direction — at  1'08  volts  and  at 
1*67  volts.  The  first  point  is  independent  of  the  nature  of  the  metal 
of  the  anode.  An  examination  of  the  curve  with  anodes  of  platinum, 
gold,  and  nickel  shows  that  change  of  direction  occurs  at  about  1T4 
volts  in  confirmation  of  this  point.  The  second  point  is  irreversible 
and  depends  on  the  material  of  the  anode,  values  varying  between 
1’28  volts  and  1’67  volts  having  been  obtained  with  the  metals 
examined.  When  the  current  is  passed  through  at  a  lower  potential 
than  that  required  for  visible  evolution  of  oxygen,  an  oxidised 
substance  is  obtained  in  the  solution,  which  is  not  hydrogen  peroxide, 
and  various  considerations  lead  to  the  view  that  it  is  ozonic  acid.  If 
the  potential  be  greater  than  1 ‘67  volts,  the  hydroxyl  ions  are  discharged 
and  ozone  is  formed ;  this  also  is  a  reversible  process  like  that  which 
takes  place  at  IT  volts.  In  potassium  hydroxide  solution,  no  ozone  is 
evolved  from  a  nickel  anode,  even  if  the  potential  be  as  high  as  three 
volts.  The  electrolytic  decomposition  of  water  in  potassium  hydroxide 
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solution  takes  place  more  easily  with  nickel  electrodes  than  with 
platinum.  It  has  also  been  proved  that  when  nickel  is  used  an  oxygen 
electrode  is  more  quickly  obtained,  but  at  the  same  time  the  oxygen 
potential  is  more  quickly  lost.  By  making  use  of  the  various  super¬ 
tensions  of  oxygen  at  various  metals,  organic  oxidations  may  be  carried 
out  step  by  step.  J .  McC. 

Determinations  of  Constitution  by  Qualitative  Migration 
Experiments.  Georg  Bredig  (Zeit.  anorg.  Chem.,  1903,  34, 
202 — 204). — A  reply  to  Kremann  (this  vol.,  ii,  54).  It  has  already 
been  shown  by  Winkelblech  (Abstr.,  1901,  ii,  370)  that  methyl-orange 
cannot  produce  any  appreciable  quantity  of  cathions  in  acid  solution. 

Kremann’s  results  may  be  interpreted  according  to  the  author’s 
definition  of  an  “  inner  salt  ”  (Abstr.,  1894,  ii,  229)  by  assuming  that  the 
basic  function  of  methyl-orange  only  comes  into  action  by  the  addition 
of  hydrogen  ions  to  the  yellow  sulphonic  acid  ion,  Me2NRS03',  when 
the  electrically  neutral,  non-migratory  ion,  HMe2NRS03',  is  formed. 
Winkelblech  has  also  shown  that  in  a  series  of  amphoteric  electrolytes 
the  stronger  acid  is  sometimes  also  the  stronger  base,  but  Kremann  is 
mistaken  in  believing  that  this  is  always  the  case. 

Kremann’s  qualitative  result  in  showing  that  in  alkaline  solution 
zinc  and  chromium  migrate  to  the  anode,  does  not  necessarily  prove 
that  zinc  or  chromium  anionic  complexes  are  present,  because,  as  Picton 
and  Lindner  (Trans.,  1892,  61,  160)  and  others  have  shown,  such 
migration  takes  place  in  colloidal  solutions,  and  the  direction  of  the 
migration  depends  on  the  medium  (Hardy,  Abstr.,  1900,  ii,  396). 

These  qualitative  migration  experiments  can  only  be  applied  to  the 
solution  of  constitution  problems  in  conjunction  with  other  phvsico- 
chemical  methods.  J.  McC. 

The  Decomposition  Curves  of  Solutions  of  Copper  Salts. 
M.  E.  Heiberg  (Zeit.  ZleJctrochem.,  1903,  9,  137 — 139). — The  cathodic 
decomposition  curve  of  solutions  of  copper  sulphate  always  shows  a 
rise  beginning  about  0*1  volt  before  the  decomposition  point  of  copper 
sulphate  is  reached.  Variations  in  the  purity  and  method  of  prepara¬ 
tion  of  the  salt  used  or  of  the  sulphuric  acid  added  makes  no  differ¬ 
ence  to  this  phenomenon,  but  it  is  better  marked  in  solutions 
containing  much  cuprous  salt,  and  may  be  made  to  disappear  by 
repeated  electrolysis  (by  means  of  which  cuprous  ions  are  removed). 
The  rise  of  current  is  therefore  due  to  the  discharge  of  cuprous  ions. 
Solutions  of  silver  nitrate  do  not  behave  in  this  way.  T.  E. 

Ionisations  of  Gases.  P,  Langevin  (Ann.  Chim.  Phys.,  1903,  [vii], 
28,  289 — 384.  Compare  Abstr.,  1902,  ii,  301). — A  detailed  historical 
and  critical  account  of  the  various  researches  on  the  ionisation  of 
gases  is  given.  The  author  describes  fully  his  own  experiments,  the 
results  of  which  have  been  previously  communicated  (loc.  cit.),  on  the 
ionisation  produced  on  the  one  hand  by  the  Rontgen  rays  and  on  the 
other  by  the  cathode  rays,  and  discusses  at  considerable  length  their 
bearing  on  the  work  of  other  investigators  in  the  same  field. 

K.  J.  P.  O. 
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Thermomagnetic  and  related  Properties  of  Crystalline 
Bismuth.  Louis  Lownds  (Phil.  Mag.,  1903,  [vi],  5,  141 — 153). — The 
resistance  of  bismuth  in  directions  along  and  perpendicular  to  the  chief 
crystallographic  axis  was  determined  at  temperatures  of  -  79°,  -  186°, 
and  at  the  room  temperature  (22'5°  or  14°)  in  electric  fields  varying 
from  2120  to  4980  C.G.S.  units.  The  percentage  augmentation  of  re¬ 
sistance  increases  more  rapidly  than  the  strength  of  the  field  and  is 
greater  in  the  direction  parallel  to  the  crystallographic  axis.  It 
increases  as  the  temperature  falls,  but  reaches  a  maximum,  and  for 
strong  fields  the  variation  of  resistance  is  greater  at  -  79°  than  at 
—  186°,  the  greatest  increase  obtained  being  624  per  cent.  The  Hall 
effect  was  also  investigated  at  the  same  temperatures.  The  magnetic 
field  was  always  at  right  angles  to  the  plate  of  bismuth  and  hence  to 
the  crystallographic  axis,  and  the  current  either  along  or  at  right 
angles  to  the  axis,  the  E.M.F.  in  a  direction  perpendicular  to  the  current 
was  measured  by  a  compensation  method.  The  effects  differed  little 
for  the  two  directions  of  the  current,  and  at  the  ordinary  temperature 
there  is  little  dissymmetry  for  opposite  directions  of  the  field  ;  at  low 
temperatures,  however,  the  dissymmetry  is  more  marked.  The  thermal 
conductivities  perpendicular  and  parallel  to  the  crystallographic  axis 
were  found  to  be  in  the  ratio  1*42  in  zero  field  and  1‘80  in  a  field  of 
4980  C.G.S.  units,  the  corresponding  values  for  electrical  conductivity 
being  1*78  and  L87.  L.  M.  J. 

Zero  of  the  Centigrade  Thermometer  on  the  Absolute 
Scale.  J.  A.  Groshans  (Zeit.  physikal.  Chern.,  1903,  42,  626 — 628). 
- — According  to  the  author,  T=  K  fx.A/B,  where  T  is  the  boiling 
point  (absolute)  of  a  substance  with  molecular  weight  A,  and 
“density  number”  B  (compare  Abstr.,  1901,  ii,  644);  A" is  a  constant 
and  a;  is  a  simple  number  varying  regularly  in  a  homologous 
series.  A  similar  expression  is  given  for  the  melting  point,  and  by 
comparing  the  boiling  points  and  melting  points  of  various  compounds, 
the  author  claims  to  be  able  to  calculate  the  point  on  the  absolute 
scale  corresponding  with  0°  C.  J.  C.  P. 

Temperature  of  Calefaction  and  its  Employment  in  Alcohol- 
ometry.  Bordier  (Compt.  rend.,  1903,  13Q,  459 — 461). — When  a 
metal  plate,  over  which  a  drop  of  a  liquid  is  in  the  spheroidal  state,  is 
cooled,  a  point  is  arrived  at  at  which  the  liquid  comes  into  contact 
with  the  metal  and  is  vaporised.  This  is  termed  the  point  of  calefaction, 
and  is  a  physical  constant  dependent  on  the  nature  of  the  liquid. 
The  determination  of  this  point  is  made  by  allowing  the  liquid  to 
drop  from  a  Mohr  burette  from  a  height  of  25  mm.  on  to  a  heated 
nickled  copper  plate.  The  plate  possesses  a  cavity  which  is  filled  with 
mercury,  and  the  temperature  is  observed  on  an  immersed  thermometer. 
The  determination  of  the  point  at  which  the  spheroidal  state  ceases 
can  be  conveniently  used  as  a  means  of  ascertaining  the  strength  of 
aqueous  alcohol.  The  calefaction  point  of  water  is  178°,  and  that  of 
alcohol  128°.  It  is  worthy  of  note  that  the  temperature  difference  is 
50°,  whilst  the  boiling  points  lie  only  22°  apart.  The  following  cale- 
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faction  points  have  been  determined  for  mixtures  of  alcohol  and 
water  : 


Percentage  of 

Point  of 

Percentage  ot 

Point  of 

alcohol. 

calefaction. 

alcohol. 

calefaction 

0 

178° 

28*6 

154*5° 

1 

177 

37*6 

150*5 

3 

175*5 

48*6 

144*5 

5 

173*5 

58*6 

141*0 

9-15 

169*5 

70 

137 

15-3 

164 

80 

134 

19-8 

161*25 

90 

131*2 

24-5 

157*2 

100 

128 

When  these  results  are  represented  graphically,  a  smooth  curve  is 
obtained.  The  advantage  of  the  method  is  that  it  can  be  carried  out 
quickly,  and  only  1 — 2  c.c.  of  liquid  is  required.  J.  McC. 

Specific  Heats  of  Metals  and  the  Relation  of  Specific  Heat 
to  Atomic  Weight.  II.  William  A.  Tilden  ( Proc .  Roy.  Soc., 
1903,  71,  220—221.  Compare  Abstr.,  1900,  ii,  524). — The  mean 
specific  heats  of  pure  aluminium,  nickel,  cobalt,  silver,  and  platinum 
have  been  determined  for  several  ranges  of  temperature,  with  the 
results  shown  below  : 


Range. 

Aluminium. 

Nickel. 

Cobalt. 

Silver. 

Platinum, 

-182°  to 

+  15° 

0*1677 

0*0838 

0*0822 

0*0519 

0*0292 

-78  „ 

+  15 

0*1984 

0*0975 

0*0939 

0*0550 

— 

+  15  „ 

100 

— 

0*1084 

0*1030 

0*0558 

0*0315 

15  „ 

185 

0*2189 

0T101 

0*1047 

0*0561 

— 

15  „ 

335 

0*2247 

— 

— 

— 

— 

15  „ 

350 

— 

0*1186 

0*1087 

0*0576 

— ■ 

15  „ 

435 

0*2356 

0*1240 

0T147 

0*0581 

0*0338 

15  „ 

550 

— 

0*1240 

0*1209 

— 

— 

15  „ 

630 

— 

0*1246 

0*1234 

— 

— 

From  these  values,  the  specific  heats  at  successive  temperatures  on 
the  absolute  scale  have  been  calculated.  The  results  thus  obtained 
are  in  conflict  with  the  assumption  of  a  constant  atomic  heat  at 
absolute  zero. 

The  mean  specific  heat  of  a  sample  of  nickel  steel  containing  36 
per  cent,  of  nickel  and  having  a  very  small  coefficient  of  expansion 
varied  with  the  range  of  temperature  employed  similarly  to  pure 
nickel. 

The  mean  specific  heats  of  nickel  sulphide  and  silver  sulphide  were 
determined  with  the  following  results 


Range, 

Nickel  sulphide 

Silver  sulphide 

“  182°  to  +15° 

0*0972 

0*0568 

15  „  100 

0*1248 

0  0737 

15  „  324 

0*1333 

0*0903 

J.  C.  P. 
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Liquid  Baths  for  Melting  Point  Determinations.  Heyward 
Scudder  ( J .  Amer.  Chem.  Soc..  1903,  25,  161 — 163). — A  mixture 
prepared  by  boiling  seven  parts  by  weight  of  sulphuric  acid  of  sp.  gr. 
1'84  with  three  parts  of  potassium  sulphate  for  five  minutes  has  been 
found  suitable.  It  can  be  heated  to  325°  without  boiling.  For 
temperatures  from  360°  to  600°,  fused  zinc  chloride  has  been  found  to 
give  satisfactory  results.  A.  McK. 


The  Course  of  the  Melting  Point  Lines  of  Solid  Alloys  or 
Amalgams.  I.  Johannes  J.  van  Laar  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  424 — 430). — As  the  temperatures  of  fusion  of  tin 
and  mercury  are  so  different,  the  melting  points  of  amalgams  of  those 
metals  extend  over  a  large  range  of  temperature.  The  author  finds 
that  the  experimental  results  of  van  Heteren  (this  vol.,  ii,  216)  may 
be  predicted  theoretically.  A.  McK. 

Application  of  the  Phase  Rule  to  the  Melting  Points  of 
Copper,  Silver,  and  Gold.  Thedore  W.  Richards  (Zeit.  physikal. 
Chem.,  1903,  42,  617 — 620). — The  greater  part  of  this  paper  has  been 
previously  abstracted  (Abstr.,  1902,  ii,  455). 

In  connection  with  the  lower  melting  point  of  copper  at  1065°, 
experiments  have  shown  that  copper  saturated  with  cuprous  oxide 
contains  2T6  per  cent,  of  the  latter.  On  the  assumption  that  the 
copper  molecule  is  monatomic  and  that  the  solute  is  not  polymerised, 
the  latent  heat  of  fusion  of  copper  is  calculated  to  be  30  cal.,  a  value 
much  smaller  than  that  (43  cal.)  found  by  J.  W.  Richards. 

The  terms  ‘  invariant,’  ‘  univariant,'  and  *  bivariant,’  are  recom¬ 
mended  in  preference  to  the  older  ones,  ‘  non-variant,’  ‘  monovariant,’ 
and  ‘  divariant.’  J.  C.  P. 

Apparatus  for  Continuous  Vacuum  Distillation.  Charles  F. 
Mabeky  (Amer.  Chem.  J.,  1903,  29,  171 — 173). — An  apparatus  is 
described  which  provides  for  the  exclusion  of  air  from  the  hot  oil  in 
the  still  during  the  change  of  receiver,  for  the  admission  of  dis¬ 
tillates  into  the  still  without  interruption,  for  the  admission  of  air  into 
the  receiver  before  removal  of  each  fraction,  and  for  the  exhaustion 
of  the  receiver  for  the  new  fraction  without  connection  with  the  still. 
For  details,  the  description  and  diagram  in  the  original  must  be  con¬ 
sulted.  E.  G. 

The  Prevention  of  Bumping.  Heyward  Scudder  (J.  Amer. 
Chem.  Soc .,  1903,  25,  163 — 165). — A  single  glass  capillary  tube  has  been 
found  to  be  effective,  and  introduces  into  the  liquid  no  foreign 
substance  except  glass  and  one  small  air-bubble.  The  open  end  should 
rest  on  the  bottom  of  the  flask  ,  the  tube  should  be  sealed  about  1  cm. 
above  this  and  again  at  the  top,  and  its  length  should  be  such  that 
the  upper  end  reaches  nearly  to  the  top  of  the  neck  of  the  flask. 

A.  McK. 
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Simple  Relation  between  the  Molecular  Heat  of  Solidifica¬ 
tion  and  the  Boiling  Point.  Robert  de  Forcrand  (Ann.  Chim. 
Phys 1903,  [vii],  28,  384 — 422.  Compare  Abstr.,  1901,  ii,  372, 
594,  641  ;  and  1902,  ii,  379). — In  this  paper,  the  author  has  collected 
and  arranged  in  their  logical  sequence  the  results  of  a  series  of 
researches  which  have  been  previously  published  bearing  on  the 
relation  between  the  molecular  heat  of  solidification  and  the  boiling 
point,  expressed  by  the  equation,  (L  S)!T  =  QjT  =  K,  where  L  is  the 
latent  heat  of  evaporisation,  S  the  latent  heat  of  solidification,  and  Q 
the  latent  heat  of  sublimation ;  T  and  T'  are  respectively  the  absolute 
temperatures  at  which  the  vapour  pressures  in  sublimation  and 
vaporisation  are  equal  to  the  atmospheric  pressure. 

The  paper  contains  an  historical  and  critical  account  of  the  previous 
work  on  the  same  subject  by  other  investigators.  K.  J.  P.  0. 


Relation  between  Freezing  Points,  Boiling  Points,  and 
Solubility.  Meyer  Wildermann  (Zeit.  physikal.  Ghem.,  1903,  42, 
481 — 496). — If  C  is  the  concentration  of  the  saturated  solution  and  p 
the  heat  of  solution,  then  d(\ogeC)/dT  =  p/ZT2,  as  shown  by  le 
Chatelier  and  van’t  Hoff.  The  former  of  these  two  investigators  has 
pointed  out  that  the  solubility  curve  given  by  this  equation  must 
have  a  maximum,  that  is,  above  a  certain  point  the  solubility 
diminishes  with  rising  temperature.  Now  on  the  cuive  connecting 
the  freezing  point  of  a  solution  with  the  concentration  (that  is,  the 
freezing  point  curve),  the  concentration  increases  with  falling  tempera¬ 
ture;  on  the  curve  connecting  the  boiling  point  of  a  solution  with 
temperature  (that  is,  the  boiling  point  curve),  the  concentration 
increases  with  rising  temperature.  Hence,  provided  the  solute  is 
non-volatile,  the  solubility  curve  will  be  cut  both  by  the  freezing 
point  and  boiling  point  curves.  At  the  point  of  section  (Tj)  of  the 
solubility  and  freezing  point  curves,  there  will  be  present  solid  solute, 
solid  solvent,  and  saturated  solution ;  at  the  point  of  section  (T^)  of 
the  solubility  and  boiling  point  curves,  there  will  be  present  solid 
solute,  saturated  solution,  and  vapour  of  the  solvent.  On  the  basis  of 
these  relations,  the  author  shows  that  for  aqueous  solutions  the 
solubility  curve  can  be  calculated  from  Tv  pv  M,  the  molecular  weight 
of  the  solute,  and  T0,  the  freezing  point  of  the  pure  solvent,  by  the 
equation  : 

logC -  -  4.6952(2“  2^)  +  l°g(^o  ~  Ti)  +  loS  isT 
If  the  solute  is  an  electrolyte,  the  factor  i  must  also  be  known. 

A  similar  equation  holds  for  the  relation  of  solubility  and  boiling 
point  curves.  The  equations  have  been  tested  in  the  case  of  aqueous 
.solutions  of  boric  ac:  1  and  potassium  chlorate,  and  a  good  agreement 
was  found  between  the  calculated  and  experimentally  determined 
values  of  the  solubility. 

Further,  if  TQ*  be  the  boiling  point  of  the  solvent,  A  and  l  its  latent 
heats  of  fusion  and  vaporisation  respectively,  the  following  relation 
exists  between  the  various  constants  : 


p  f1  JlVj  zv-tv 

4-6052\7\  1\ 7  °gT0  ~  Tx 
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For  boric  acid,  the  left  hand  side  of  this  equation  has  the  value  1*18, 
the  right  hand  side  has  the  value  1*15 — 1*16.  The  heat  of  solution  p 
has  been  regarded  throughout  as  independent  of  the  temperature. 

J.  C.  P. 

Relation  between  Constitution  and  Cryoscopic  Behaviour 
of  Solvents.  Karl  Auwers  [with  G.  Mann  and  E.  Gierig] 
( Zeit .  physikal.  Chem.,  1903,  42,  513 — 544.  Compare  Abstr.,  1900, 
ii,  66). — The  following  ^-derivatives  of  toluene  have  been  used  as 
solvents:  p-xylene  (depression  constant,  K=  43),  jo-chlorotoluene 
(K=  56),  ^-bromotoluene  (A  =82),  jo-iodotoluene  (AT  =11 3),  p-nitro- 
toluene  (K—78),  j9-toluidine  (K=  53),  methyl  p-toluate  (iT=62). 
Toluene,  the  parent  substance,  cannot  be  employed  for  cryoscopic 
investigations,  but  the  influence  of  the  methyl  group  is  very  slight, 
and,  accordingly,  benzene  is  taken  as  the  standard  of  abnormalising 
power.  As  solutes,  the  following  have  been  used  :  methyl  o-hydroxy- 
benzoate,o-,  m-,and  /?-cyanophenols,  formanilide,  o-  andp-formotoluidides, 
formo-^-auisidide.  When  the  molecular  weights  of  these  solutes  are 
determined  in  the  above-mentioned  solvents,  it  is  found  that  the 
tendency  to  give  abnormally  high  molecular  weights  is  hardly  affected 
by  the  introduction  of  a  halogen  atom  or  methyl  group  into  the  ring  ; 
this  tendency  is,  however,  markedly  diminished  by  the  introduction 
of  the  groups  -N02,-C02Me,  and-NH2  ;  indeed,  the  molecular  weights 
obtained  with  />-toluidine  as  solvent  are  nearly  normal. 

Further  experiments  with  dichloro-  and  dibromo-benzenes  as  solvents 
show  that  the  introduction  of  a  second  halogen  atom  effects  a  notice¬ 
able  reduction  in  the  abnormalising  power  of  benzene. 

Another  point  dealt  with  is  the  comparative  behaviour  of  benzene 
and  naphthalene  in  relation  to  phenols,  alcohols,  acids,  amides,  amines, 
and  nitroso-compounds  as  solutes.  The  numerous  experimental  data 
obtained  show  that  the  abnormalising  power  of  benzene  is  considerably 
greater  than  that  of  naphthalene. 

If  the  ordinary  substituent  atoms  or  groups  are  arranged  as  follows, 
CHS,  Cl,  Br,  I,  N02,  C02R,  ON,  CHO,  N  Ha,  C02H,  OH,  it  is  to  be 
noted  that,  when  introduced  into  a  solvent,  each  diminishes  the 
tendency  to  cryoscopic  abnormality  more  than  the  one  immediately 
preceding ;  when  substitution  takes  place  in  the  solute,  the  opposite 
is  the  case.  J.  C.  P. 

Cryoscopic  Notes.  Karl  Auwers  [with  E.  Gierig]  {Zeit.  physikal. 
Chem.,  1903,  42,  629 — 631).' — The  effect  of  a-  and  /3-naphthols, />-nitro* 
a-naphthol,  /3-nitro-a-naphthol,  and  a-nitro-/3-naphthol  on  the  freezing 
point  of  ^-dibromobenzene  has  been  determined.  The  latter  is  recom¬ 
mended  as  a  solvent  for  the  investigation  of  abnormal  cryoscopic 
behaviour ;  it  readily  dissolves  most  substances  and  has  a  high  depres¬ 
sion  constant  (A  =124).  There  seems  to  be  no  marked  difference 
between  a-  and  /3-naphthols,  the  molecular  weights  found  for  the  two 
substances  in  equally  concentrated  solutions  being  nearly  the  same. 
A  nitro-group  in  the  o-position  does  not  appear  to  exert  any  special 
influence,  but  with  a  nitro-group  in  the  ^-position  there  is  a  marked 
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departure  from  the  normal  behaviour,  as  has  been  found  to  be  the  case 
also  with  monocyclic  phenols. 

Fresh  attempts  to  obtain  consistent  results  with  p-azoxyanisole  as 
solvent  have  failed  ;  its  depression  constant  was  found  in  most  cases 
to  lie  between  500  and  700  (compare  Auwers,  Abstr.,  1900,  ii,  262). 

J.  C.  P. 


Clarke’s  New  Thermochemical  Constant.  Wolf  von  Loeben 
(Zeit.  anorg.  Chem.,  1903,  34,  174 — 179). — The  author  discusses  the 
equation  4  Kj(  12a  +  6b  -  c  -  8w)  =  constant,  deduced  by  Clarke  (thisvol., 
ii,  8).  It  is  shown  that  in  this  deduction  Clarke  has  argued  in  a 
circle,  and  the  constant  cannot,  therefore,  be  regarded  as  a  truly  natural 
one.  Furthermore,  as  isomerides  have  in  many  cases  appreciably 
different  heats  of  combustion,  and  as  this  is  not  allowed  for  in  the 
formula,  constant  values  are  not  obtained.  J.  McC. 

Calculation  of  Thermochemical  Results.  Theodore  W. 
Richards  ( J .  Amer.  Chem.  Soc.,  1903,  25,  209 — 214). — During  a 
chemical  reaction,  the  heat  capacities  of  the  reacting  substances 
change,  but  the  magnitude  of  such  changes  and  their  significance 
are  often  neglected.  Greater  accuracy  in  the  calculation  of  thermo¬ 
chemical  data  ought  to  be  aimed  at.  All  thermochemical  data  ought 
to  be  reduced  to  their  isothermal  values  at  some  definite  temperature, 
so  that  they  may  be  strictly  comparable.  A.  McK. 


Heats  of  Formation  of  some  Compounds  containing 
Sulphur  and  Nitrogen.  Marcel  Delepine  (Conipt,  rend.,  1903, 
136,  451 — 453). — The  heats  of  combustion  of  the  following  compounds 
were  determined  with  the  Berthelot  calorimetric  bomb,  and  from  the 
results  the  heats  of  formation  from  the  elements  have  been  calculated. 


NMe:C(SMe)2  . 

NEtIC(SMe)2  . 

NMe:C(SEt)2  . 

NPh:C(SMe)2  . 

NMe2-CS-SMe  . 

•NMe2-CS-SEt  . 

NEt2-CS-SMe  . 

oHs<!cg;>NMe . 

. 

CS2(CH2:NMe)2  . 

CS2(CHMe:NH)2 . 

CH2<g^2>N-CH2-N:CH2  .. 


Heat  of  combustion 
(at  constant 

Molecular  heat 

volume). 

of  formation. 

966-5 

Cal. 

+  0-7  Cal. 

1126  98 

33 

+  3-15  „ 

1285  97 

33 

+  7-15  „ 

1541-5 

33 

-34-1  „ 

951-15 

33 

+  16-0  „ 

1119-05 

33 

+  1 1  -2  ,, 

1268-3 

33 

+  24-8  „ 

961-73 

33 

+  5-45  „ 

1260  28 

33 

+  32-9  „ 

1095-77 

33 

+  0-3  „ 

1083-2 

33 

+  12-9  „ 

1110-15 

3  > 

-14-2  „ 

The  heats  of  formation  of  the  iminodithiocarbonic  esters  differ  by 
voji.  lxxxiv.  ii.  19 
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about  11  Cal.  from  the  heats  of  formation  of  the  corresponding  thio- 
carbimides.  Other  numerical  relationships  are  indicated. 

J.  McC. 

Heat  of  Combustion  of  Phosphorus.  Phosphoric  Oxide. 
H.  Giran  ( Compt .  rend.,  1903,  136,  550 — 552). — When  phosphorus 
is  burnt  in  oxygen  at  a  pressure  of  10 — 15  atmospheres,  the  combus¬ 
tion  is  complete  and  nearly  instantaneous,  phosphoric  oxide  being 
formed.  The  heat  of  combustion  is  given  by  the  equation  :  2P  +  50  = 
P205  (solid)  -l-  369*4  Cal.  Andrew’s  determination  (Phil.  Mag.,  1848, 
[iii],  32,  321)  gave  the  heat  of  combustion  as  +  356’31  Cal.,  and 
Abria’s  (Compt.  rend.,  1846,  22,  372)  as  +  35P48  Cal.  In  both  cases, 
the  combustion  was  carried  out  under  the  ordinary  pressure,  and  doubt¬ 
less  some  of  the  phosphorus  escaped  combustion.  The  heat  of  solution 
of  the  phosphoric  oxide  obtained  in  these  experiments  is  given  by  the 
equation  :  P205  (solid)  +  water  =  P205  (dissolved)  +  34'37  Cal.  ;  a  com¬ 
parison  of  this  value  with  Hautefeuille  and  Perrey’s  determinations 
(Abstr.,  1884,  1258)  of  the  heat  of  dissolution  of  crystalline, 
amorphous,  and  vitreous  phosphoric  oxide  shows  that  the  phosphoric 
oxide  formed  in  the  combustion  of  phosphorus  is  the  amorphous 
variety. 

Measurements  of  the  heat  of  neutralisation  by  aqueous  sodium 
hydroxide  of  the  acid  produced  by  dissolving  the  three  forms  of 
phosphoric  oxide  in  cold  water  demonstrate  that  metaphosphoric  acid 
alone  is  formed.  From  this  fact,  it  follows  that  the  following  thermal 
equations  express  the  change  of  the  different  forms  of  phosphoric  oxide 
into  each  other  :  P<j05  (crystalline)  =  P205  (amorphous)  +  6'98  Cal.; 
P205  (amorphous)  =  P205  (vitreous)  +  4'72  Cal.  The  heat  of  formation 
of  phosphoric  acid  from  its  elements,  deduced  from  the  results  here 
recorded  and  those  previously  given  (this  vol.,  ii,  139)  for  the  heat  of 
transformation  of  metaphosphoric  acid  in  solution  into  orthophosphoric 
acid,  is  found  to  be  +305'83Cal.  for  crystalline,  +303'32  Cal.  for 
fused,  and  +  308-53  Cal.  for  dissolved  phosphoric  acid.  With  these 
new  values  for  the  heat  of  formation  of  orthophosphoric  acid,  the 
heat  of  formation  of  pyrophosphoric  acid  becomes  +  535’69  Cal.  for 
the  crystalline,  +  533’4  Cal.  for  the  fused,  and  +543  62  Cal.  for  the 
dissolved  acid,  and  the  heat  of  formation  of  metaphosphoric  acid  be¬ 
comes  +  226'61  Cal.  for  the  solid  and  +236  37  Cal.  for  the  dissolved 
acid  (compare  loc.  cit.).  K.  J.  P.  O. 

Cinchona  Alkaloids.  Cinchonine,  Cinchonidine,  and  Cin- 
chonamine.  Marcellin  P.  E.  Berthelot  and  Gaudechon  (Compt. 
rend.,  1903,  136,  181 — 186.  Compare  this,  vol.,  ii,  197). — The  mol. 
heat  of  combustion  of  cinchonine  is  2543’3  Cal.  at  constant  volume  and 
2546 '2  Cal.  under  constant  pressure.  The  heat  of  formation  from  its 
elements  therefore  amounts  to  +4'7  Cal.  Both  the  freshly  precipi¬ 
tated  base  and  the  crystalline  variety  appear  to  be  in  the  same  mole¬ 
cular  condition.  The  measurement  of  the  heat  of  neutralisation  by 
various  acids  has  given  the  following  results  :  the  base  (1  mol.)  +2HC1 
(in  solution)  develops  +13’15  Cal.,  and  +HC1,  +7T5  Cal.;  the  base 
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+  H2S04  develops  +15’9  Cal.,  and  +  JH2SO,  +11-35  Cal.;  in  the 
formation  of  the  solid  salt,  the  base  (1  moi.)  +  HC1  gas  develops  +  26T 
Cal.  The  formation  of  the  solid  hydrated  sulphate  (with  2H20)  develops 
+  19*4  Cal.,  whence  the  anhydrous  salt  has  a  heat  of  formation 
+  36'4  —  a  Cal.  Cinchonine  is,  therefore,  a  weaker  base  than  quinine. 

The  heat  of  combustion  of  cinchonidine  is  2543'6  Cal.  at  constant 
volume  and  2545-9  Cal.  under  constant  pressure.  The  heat  of  forma¬ 
tion  from  its  elements  is  +4-95  Cal.  The  base  +  4HC1  (in  solution) 
develops  + 13-8  Cal.,  and  +HC1  about  +9  Cal.;  +  2H2S04  (in  solu¬ 
tion)  about  +16  Cal. ;  the  heat  of  formation  of  the  solid  hydro¬ 
chloride  from  gaseous  hydrogen  chloride  is  about  +  26  Cal.  The 
thermochemistry  of  cinchonidine  is  identical  with  that  of  cinchonine. 

The  mol.  heat  of  combustion  of  cinchonamine  is  2593-9  Cal.  at 
constant  volume  and  2596*5  Cal.  under  constant  pressure,  and  the  heat 
of  formation  from  its  elements  is  +23-4  Cal.  Owing  to  the  small 
solubility  of  its  salts,  the  heat  of  neutralisation  of  the  base  could  not 
be  directly  determined.  The  heat  of  combustion  of  the  hydrochloride 
is  2580-5  Cal.  at  constant  volume  and  2583T  Cal.  at  constant  pressure  ; 
the  heat  of  formation  from  its  elements  is  +76-2  Cal.;  hence  the  heat 
of  neutralisation  by  gaseous  hydrogen  chloride  is  +30-8  Cal.  The 
heat  of  combustion  of  the  nitrate  is  2558  6  Cal.  at  constant  volume 
and  2560-2  Cal.  under  constant  pressure;  the  heat  of  formation  from 
its  elements  is  +94‘2  Cal.,  whence  the  heat  of  neutralisation  by  nitric 
acid  (gaseous)  amounts  to  +36-6  Cal.  and  by  nitric  acid  (solid)  to 
+  28-6  Cal.  These  values  are  comparable  with  those  given  by  quinine 
and  ammonia.  K.  J.  P.  0. 


Thermal  Study  of  some  Alloys  of  Copper  and  Aluminium. 

II.  Wladimir  F.  Luginin  and  A.  Schukareff  {Arch.  Sci.  phys.  nat., 
1903,  [iv],  15,  49 — 77.  Compare  Abstr.,  1902,  ii,  259). — The  heat 
of  solution  of  the  alloy  has  been  determined  in  a  solution  of  bromine  in 
aqueous  potassium  bromide  similar  to  that  employed  by  Herschkowitsch 
(Abstr.,  1898,  ii,  582).  It  has  not  been  possible  to  determine  the  heat  of 
solution  of  alloys  containing  more  than  50  per  cent,  of  aluminium  because 
with  these  hydrogen  is  evolved.  The  heat  of  formation  of  dissolved 
cupric  bromide,  calculated  from  the  heat  of  solution  in  this  liquid,  is 
39,484  cal.,  whilst  that  of  aluminium  bromide  is  202,193  cal.  The 
following  heats  of  formation  were  found  from  the  difference  of  the  heat 
of  solutions  of  the  alloy  and  of  the  single  metals  :  Cu3A1,  123-5  cal. ; 
Cu2A1,  137-9  cal.;  Cu3A12,  710  cal.;  CuAl,  20'8  cal.;  Cu2A1(!, 
48  9  cal. ;  and  CuA12,  —  57’2  cal.  From  these  results,  it  would  appear 
that  the  alloy  corresponding  with  the  formula  Cu.2A1  is  formed  with 
the  greatest  development  of  heat,  and  the  authors  regard  this  as  a 
definite  chemical  compound.  The  alloys  were  prepared  by  adding  the 
requisite  quantity  of  aluminium  to  fused  copper ;  they  are  brittle  and 
can  be  reduced  to  powder. 

When  aluminium  is  fused  and  copper  added  in  the  proportion  in¬ 
dicated  by  the  formula  CuAls  and  the  fused  mass  is  poured  on  to  dry 
sand,  long,  needle-shaped  crystals  separate  on  cooling.  The.-e  have 
been  obtained  up  to  2  cm.  long ;  they  have  a  silvery  lustre  and  a 
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sp.  gr.  of  4'042  at  20°.  This  alloy  may  be  a  definite  compound  and 
is  not  identical  with  the  compound,  Cu4A19,  described  by  Brunck 
(Abstr.,  1901,  ii,  656).  The  alloy,  CuAls,  has  a  specific  heat  of  0T586 
(between  20°  and  100°),  whilst  that  of  Cu4A19  is  0T502.  J.  McC. 

Variations  of  the  Modulus  of  Elasticity  of  Nickel  Steels. 
Ch.  Ed.  Guillaume  ( Gompt .  rend.,  1903,  136,  498 — 500). — The 
thermal  variation  of  the  modulus  of  elasticity  of  spirals  of  nickel  steel 
of  various  compositions  has  been  determined.  A  steel  containing  22 
per  cent,  of  nickel  and  3  per  cent,  of  chromium  is  non-magnetic  in 
liquid  air  ;  one  containing  26*2  per  cent,  of  nickel  becomes  magnetic 
at  -  17°,  and  one  with  27*9  per  cent,  of  nickel  at  +40°.  The  maxima 
of  the  moduli  of  these  last  two  steels  are  at  -  27°  and  +  30°  respec¬ 
tively,  that  is,  at  a  temperature  about  10°  below  that  at  which  the 
steel  passes  from  the  non-magnetic  to  the  magnetic  condition. 

J.  McC. 

Expansion  of  Fused  Quartz.  Ludwig  Holborn  and  F.  Henning 
{Ann.  Physik,  1903,  [iv"|,  10,  446 — 448.  Compare  Holborn  and  Day, 
Ann.  Physik,  1901,4,  104;  Holborn  and  Griineisen,  ibid.,  6,  136). — 
A  rod  of  fused  quartz,  52  cm.  long  and  2*9  mm.  thick,  was  exposed  to 
temperatures  up  to  1000°  and  the  change  in  length  determined.  It 
is  found  that  the  mean  increase  of  unit  length  for  a  rise  of  1°  is 
0*00000054  (compare  Le  Chatelier,  Abstr.,  1900,  ii,  539;  Callendar, 
Chem.  News,  1901,  83,  151).  The  expansion  is  regular  between 
0°  and  1000°.  J.  C.  P. 

The  Phenomena  of  Adhesion  and  of  Solution  [in  connection 
with  the  precipitation  of]  Magnesium  and  Manganous  Hydr¬ 
oxides  and  Barium  Sulphate.  Harrison  Eastman  Patten  (J.  Amer. 
Chem.  tSoc.,  1903,  25,  186 — 198). — When  potassium  hydroxide  solu¬ 
tion  is  added  to  a  solution  of  magnesium  chloride  or  of  a  mixture  of 
the  latter  with  potassium  sulphate,  the  magnesium  hydroxide  precipi¬ 
tated  does  not  carry  down  with  it  either  chlorine  or  sulphur  trioxide. 
Barium  sulphate  does  not  carry  down  either  magnesium  oxide  or 
chloride.  Manganous  hydroxide  carries  down  with  it  sulphur  trioxide 
when  it  is  precipitated  from  a  solution  of  manganese  chloride  and 
potassium  sulphate.  The  bearing  of  the  author’s  observations  on  the 
subject  of  colloidal  solution  is  discussed.  A.  McK. 

New  Osmotic  Membranes  prepared  by  the  Electrolytic 
Process.  Harmon  N.  Morse  {Amer.  Chem.  J.,  1903,  29,  173 — 174. 
Compare  Abstr.,  1901,  ii,  543). — The  investigation  of  a  large  number 
of  electrolytically  deposited  substances  has  shown  that  the  following 
exhibit  considerable  osmotic  activity ;  the  ferrocyanides  of  zinc, 
cadmium,  manganese,  and  urauyl,  the  phosphates  of  copper  and  uranyl, 
and  ferric  and  aluminium  hydroxides.  E.  G. 

Osmotic  Pressure  of  a  Solution  of  Variable  Density. 
Max  Planck  {Zeit.  physikal.  Chem.,  1903,  42,  584 — 590). — Supplemen¬ 
tary  to  a  previous  paper  (Abstr.,  1902,  ii,  597).  The  author  discusses 
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two  definitions  of  osmotic  pressure  and  their  relation  to  each  other. 
Expressions  are  deduced  thermodynamically  connecting  the  osmotic 
pressure  and  the  vapour  pressure  of  a  solution.  J.  C.  P. 

Movements  of  the  Flame  in  the  Explosion  of  Gases. 
Harold  B.  Dixon  [and,  in  part,  J.  Bower,  L.  Bradshaw,  B.  Dawson, 
Edward  Graham,  B.  H.  Jones,  and  E.  H.  Strange]  (Phil.  Trans.,  A, 
1903,  200,  315 — 352). — After  an  historical  introduction,  the  author  dis¬ 
cusses  a  large  mass  of  photographic  evidence  bearing  on  the  above 
subject.  By  rapid  vertical  movement  of  a  sensitive  film  in  front  of  an 
explosion  tube  placed  horizontally,  it  has  been  possible  to  obtain  a 
photographic  record  of  the  propagation  of  an  explosion,  and  the  paper 
contains  about  70  such  records  obtained  under  varying  conditions 
of  explosion.  To  appreciate  the  author’s  argument  fully,  reference 
must  be  made  to  the  original,  with  its  photographic  reproductions. 

On  the  developed  film,  the  detonation  wave  appears  as  a  sloping  line 
of  light  ;  if  the  end  of  the  tube  has  been  closed,  there  is  depicted  also 
a  reflected  wave,  visible  even  when  the  tube  has  been  fractured  by 
the  explosion.  The  photographs  demonstrate  the  sharpness  with 
which  the  luminosity  is  set  up,  and  the  uniformity  of  the  detonation 
wave ;  they  show  also  that  the  ignited  gas  remains  luminous  for  some 

time  after  the  wave  has  passed.  The  ratio  velocity  of  detonation  ware 

velocity  of  reflexion  wave 

deduced  from  the  slope  of  the  lines  on  the  film,  varies  for  different 
explosive  mixtures  from  D56 — 2‘22.  It  has  been  found  possible  to 
measure  the  rate  of  propagation  of  a  true  sound  wave  in  the  gases 
produced  by  the  detonation  wave,  and  there  is  very  close  agreement 
between  the  velocity  of  these  sound  waves  and  that  of  the  reflexion 
waves  just  referred  to.  This  being  so,  the  temperature  of  the  gas 
where  the  reflexion  wave  was  measured  could  be  calculated  from  the 
known  relation  between  velocity  of  sound  and  temperature.  Thus  the 
velocity  of  the  reflexion  wave  in  an  exploded  mixture  of  cyanogen  and 
oxygen  (equal  volumes)  was  found  to  be  1230  metres  per  second 
Assuming  that  y,  the  ratio  of  the  specific  heats,  is  independent  of 
temperature,  it  follows  that  the  gas  where  the  reflexion  wave  was 
measured  was  at  a  temperature  of  3330°.  If,  however,  the  value  of  y 
has  fallen  to  1'29  (Le  Chatelier),  the  temperature  of  the  gas  was 
3672°. 

Interesting  photographs  were  obtained  showing  that  when  one 
detonation  wave  meets  another  it  gives  rise  to  a  reflected  wave  rather 
less  rapid  than  itself  and  not  so  luminous  ;  further,  this  reflected  wave 
appears  to  have  a  greater  velocity  than  that  obtained  at  a  metal 
surface. 

Many  of  the  photographs  show  that  the  detonation  wave  starts  with 
an  abrupt  spring,  and  that  from  its  starting  point  a  strongly  luminous 
wave  is  thrown  back  through  the  ignited  gases.  This  “retonation 
wave,”  as  the  author  terms  it,  is  often  closely  similar  to  the  detonation 
wave ;  it  attains  its  greatest  rapidity  and  brightness  when  it  is  pro¬ 
duced  at  the  end  of  a  tube,  so  that  the  reflexion  wave  is  superposed. 

As  regards  the  initial  phases  of  an  explosion,  some  of  the  photo¬ 
graphs  show  that  the  initial  flame  has  been  overtaken  by  a  bright  and 
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faster  flame,  others  that  the  advance  of  the  initial  flame  has  been 
checked.  This  is  attributed  to  the  compression  wave  set  up  by  the 
spark ;  at  the  beginning  of  the  explosion,  the  compression  wave  moves 
in  front  of  the  flame,  and  if  the  firing  point  is  near  the  end  of  the 
tube  the  compression  wave  is  reflected  before  being  overtaken,  and  in 
its  return  checks  the  advancing  flame.  If,  on  the  other  hand,  the 
firing  point  is  in  the  middle  of  the  tube,  the  flame  will  overtake  the 
compression  wave  before  the  latter  is  reflected.  Much  photographic 
evidence  is  brought  forward  in  support  of  this  explanation. 

The  author  argues  against  Le  Chatelier’s  view  that  there  is  an 
invisible  wave  moving  in  front  of  the  visible  wave  and  with  an  equal 
velocity.  J.  C,  P. 


Lecture  Experiments  to  Demonstrate  the  Law  of  Mass 
Action.  A.  von  Dieterich  and  Lothar  Wohler  (Zeit.  anorg.  Chem., 
1903,  34,  194 — 197). — If  a  A/1000  solution  of  potassium  hydroxide, 
to  which  phenolphthalein  has  been  added,  be  shaken  with  mercurous 
chloride,  the  red  colour  disappears  on  account  of  neutralisation  and 
the  mixture  becomes  grey  on  account  of  the  formation  of  mercurous 
hydroxide  (HgCl  +  OH'  =  HgOH  +  Cl').  With  a  A/100  solution  of 
potassium  hydroxide,  mercurous  chloride  becomes  grey,  but  the  red 
colour  produced  by  phenolphthalein  is  not  destroyed  because  the 
chlorine  ions  reach  such  a  concentration  that  the  above  reaction  is 
reversed.  The  addition  of  potassium  chloride  produces  the  same 
effect  on  the  A/1000  solution  of  potassium  hydroxide,  If  a  few 
drops  of  a  saturated  solution  of  potassium  chloride  be  added  to  the 
dilute  potassium  hydroxide  solution  which  has  been  shaken  with 
mercurous  chloride,  the  red  colour  is  reproduced.  A  mixture  of  equal 
volumes  of  A/ 100  potassium  hydroxide  solution  and  saturated  potass¬ 
ium  chloride  solution  has  no  action  on  mercurous  chloride,  which 
remains  perfectly  white. 

If  any  of  these  solutions,  to  which  mercurous  chloride  has  been 
added  without  causing  the  disappearance  of  the  red  colour  of  the 
phenolphthalein,  be  warmed,  the  red  colour  disappears  and  reappears 
on  cooling. 

The  similar  results  obtained  by  Richter  {Chem.  Zeit .,  1902,  26, 
1234)  with  potassium  stearate,  elaidate,  and  oleate  can  easily  be 
explained  by  hydrolysis  and  mass  action.  J.  McC. 


The  Equilibrium  C02  +  H2  =  CO  +  H20.  Oscar  Hahn  {Zeit. 
physikal.  Chem.,  1903,  42,  705 — 708). — Mixtures  containing  different 
proportions  of  the  reacting  gases  were  passed  through  vessels  provided 
with  capillary  entry  and  exit  channels  and  containing  platinum  in  a 
finely  divided  form  or  as  thin  foil.  In  each  experiment,  the  rate  at 
which  the  gas  was  passed  was  diminished  until  an  alteration  in  the  rate 
was  without  effect  on  the  composition  of  the  system.  The  equilibrium 
at  1000°  has  been  reached  from  both  sides.  For  the  equilibrium 
constant,  K  —  [C0][H20]/[C02][H2],  the  following  values  have  been 
obtained : 
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t°  a 

1C. 

t°  c. 

K. 

786  . 

....  0-81 

1086  . 

....  1  95 

886  . 

....  1-19 

1205  . 

....  2-10 

986  . 

....  154 

1405  . 

.  ..  2-49 

1005  . 

....  1-68 

Using  van’t  Hoff’s  equation,  d(\ogeK)/dT=  -q/RP2,  and  taking 
q  =—  10232  +  0’16852T+  0  00101272,  for  which  latter  formula  the 
experimental  data  of  Berthelot  and  of  Mallard  and  Le  Chatelier 
have  been  employed,  the  author  finds  values  for  K  in  good  agreement 
with  experiment,  the  integration  constant  having  been  deduced  from 
the  value  of  K  at  986°.  There  are  deviations  between  the  calculated 
and  experimental  values  at  the  two  highest  temperatures,  possibly 
owing  to  dissociation  of  carbon  dioxide  and  water  vapour,  or  to 
displacement  of  the  equilibrium  during  cooling.  J.  C.  P. 

Compensation  Method  of  Determining  the  Rate  of  Oxidation 
of  Hydrogen  Iodide.  James  M.  Bell  (J.  Physical  Chem.,  1903,  vii, 
61 — 83). — The  method  adopted  by  Harcourt  and  Esson  for  the 
determination  of  the  rate  of  oxidation  of  hydrogen  iodide  by  hydrogen 
peroxide  (this  Journal,  1867,  20,  467)  consisted  in  the  addition  of  suc¬ 
cessive  portions  of  sodium  thiosulphate  to  the  solution  containing  hydro¬ 
gen  peroxide,  hydrogen  iodide,  and  a  little  starch  and  the  observa¬ 
tion  of  the  time  elapsing  after  each  addition  before  the  blue  colour 
appears.  Such  a  process  the  author  terms  a  compensation  method, 
and  it  evidently  assumes  the  absence  of  other  reactions  as  the  direct 
oxidation  of  the  thiosulphate,  or  acceleration  or  retardation  of  the 
reaction  by  its  presence.  Harcourt  and  Esson  assured  themselves  of 
the  absence  of  such  reactions,  but  the  method  has  been  subsequently 
used  without  any  investigations  to  guarantea  its  applicability.  The 
author  has  therefore  investigated  the  reaction  with  various  oxidising 
agents.  With  hydrogen  peroxide,  the  method  appears  to  be  applicable  ; 
with  chloric  acid,  however,  this  is  not  the  case,  the  thiosulphate  being 
rapidly  oxidised,  but  the  rate  of  oxidation  is  greatly  retarded  by  the 
presence  of  potassium  iodide — an  advantage  when  the  thiosulphate  is 
employed  in  a  compensation  method.  With  chromic  acid,  also,  the 
method  is  inaccurate,  the  presence  of  the  thiosulphate  affecting  the 
rate  of  oxidation.  L.  M.  J. 

Rate  of  Reaction  in  Solutions  containing  Potassium  Iodide, 
Potassium  Chlorate,  and  Hydrochloric  Acid.  W.  C.  Bray 
( J .  Physical  Chem.,  1903,7, 92 — 117). — Experiments  weremade  in  which 
the  concentration  of  the  reactive  substances  varied  within  considerable 
limits,  and  it  is  found  that  the  rate  at  which  iodine  is  liberated  in  the 
above  solutions  is  proportional  to  the  concentration  of  the  chlorate  and 
to  the  square  of  the  concentration  of  the  hydrogen  ion  (between  con¬ 
centration  C  =  5  and  C  =  20)  and  is  a  linear  function  of  the  concen¬ 
tration  of  the  chlorine  ion  and  of  that  of  the  potassium  iodide.  This 

—  —  4 

corresponds  with  the  equations  :  C103  +  Cl  +  2H  =  C102H  +  ClOH, 

"h 

C103  +  I-|-2H  =  C102H  +  I0H,  followed  by  instantaneous  oxidation 
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of  hydriodic  acid  by  these  products.  The  temperature  coefficient  corre¬ 
sponds  with  the  doubling  of  the  rate  every  8'6  degrees.  Ferrous 
sulphate  in  small  quantities  was  found  to  produce  a  very  great  accelera¬ 
tion.  L.  M.  J. 

The  Velocity  of  Transformation  of  Carbon  Monoxide. 
Andreas  Smits  and  Ludwig  K.  Wolff  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  417 — 424). — From  a  study  of  the  catalytic 
action  of  iron,  nickel,  and  cobalt  respectively  on  the  system 
2C0^C02  +  C,  Boudouard  (Abstr.,  1901,  ii,  646)  has  found  that  at 
1000°  carbon  dioxide  in  contact  with  carbon  is  almost  entirely  con¬ 
verted  into  carbon  monoxide,  whilst  at  445°  the  reverse  change  takes 
place  almost  completely.  The  authors  have  examined  the  conditions  of 
the  action  below  445°,  when  carbon  monoxide  is  in  a  metastable  con¬ 
dition.  The  catalyser  used  was  finely  divided  nickel.  When  the 
nickel  was  prepared  by  reduction  of  the  oxide  at  310°,  its  activity 
varied  in  successive  determinations  owing  to  the  gradual  deposition  of 
carbon ;  satisfactory  results  were,  however,  obtained  when  the  reduction 
was  conducted  at  445°,  the  metal  being  already  coated  with  carbon. 
Observations  made  at  256°,  310°,  and  340°  by  the  aid  of  the  methods 
of  van’t  HofE  and  of  Noyes  indicated  that  the  action  was  unimole- 
cular.  The  reaction  constants,  calculated  from  VT=  1  jt  logP0/2Pj  —  P0, 
were  determined  at  256°,  310°,  and  340°,  the  values  being  0’000279, 

0  00186,  and  000527  respectively.  During  those  measurements, 
the  activity  of  the  catalyser  had  not  diminished.  With  reference  to 
the  mechanism  of  the  action,  the  two  following  hypotheses  are  adduced, 
firstly,  (1)  C02  =  C0  +  0  (with  measurable  velocity),  (2)  C0  +  0  =  C02 
(with  immeasurable  velocity);  secondly,  (1)  CO  +  Ni  =  C  +  NiO, 
(2)  CO  +  NiO  =  C02  +  Ni.  In  the  latter  case,  the  second  stage  takes 
place  more  quickly  than  the  first,  but  it  need  not  be  assumed  that 
the  velocity  of  one  of  the  stages  is  immeasurable. 

The  catalyser  was  actually  nickel  and  not  the  carbon  with  which 
it  was  mixed.  A.  McK. 

Velocity  of  Action  of  Bromine  on  Ethyl  Alcohol.  Stefan 
Bugarszky  (Zeit.  physikal.  Chem.,  1903,  42,  545 — 566). — The  course 
of  this  reaction  has  been  studied  at  0°,  10°,  20°,  and  30°,  and  thus  the 
influence  of  temperature  on  the  constants  k  and  K  (Abstr.,  1902, 
ii,  9)  has  been  determined.  The  ratio  f°r  ^ho  range  of  tem¬ 

perature  employed  has  a  value  about  3,  and  the  variation  of  k  with 
temperature  is  found  to  be  adequately  represented  by  the  equation 
l°gio*-0-04753i- 2-1552.  The  variation  of  K  with  temperature  is 
satisfactorily  given  by  the  linear  equation  K=  0‘00204  +  0‘0000975L 
With  the  help  of  van’t  Hoff’s  formula,  d(logeK)/dT  =  -  q/RT 2,  the 
author  has  calculated  q,  the  heat  of  dissociation  of  hydrogen  tribromide 
into  hydrogen  bromide  and  bromine,  and  found  it  =  -  6026  cal.  ; 
actual  determination  gave  q  =  —6035  cal.  J.  C.  P. 

Coupling  of  Chemical  Processes.  I.  N.  Schilow  (Zeit. 
physikal.  Chem.,  1903,  42,  641 — 689.  Compare  Thiele,  Abstr.,  1893, 
ii,  317  ;  Wagner,  Abstr.,  1899,  ii,  275  ;  Schaer,  Abstr.,  1902,  ii,  603  ; 
Manchot,  this  vol.,  ii,  151,  152). — Coupled  processes  are  those  in 
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which  a  slow  reaction  between  two  substances,  A  and  B,  is  accelerated 
by  a  simultaneous  rapid  action  between  A  and  C,  where  C  is  a  third 
substance.  A  particular  case  of  this  phenomenon  is  furnished  by  the 
intensifying  (‘  Activierung  ’)  of  oxygen,  and  this,  as  well  as  the  fresh 
cases  studied  by  the  author,  is  to  be  regarded  as  an  example  of 
‘  chemical  induction.’  Thus  bromic  acid  in  dilute  aqueous  solution 
oxidises  sulphurous  acid  immediately,  but  has  practically  no  oxidising 
action  on  arsenious  acid  by  itself ;  if,  however,  sulphite  be  added  to  a 
mixture  of  bromic  and  arsenious  acids,  a  part  of  the  arsenious  acid  is 
oxidised  also.  The  reaction  between  bromic  and  sulphurous  acids  is 
the  primary  spontaneous  reaction  ;  that  between  bromic  and  arsenious 
acids  is  the  secondary  induced  reaction.  The  substance  taking  part 
in  both  these  reactions  (bromic  acid  in  the  case  mentioned)  is  termed 
the  ‘  actor  ’ ;  the  substance  taking  part  only  in  the  primary  reaction 
(sulphurous  acid)  is  the  ‘  inductor  ’ ;  the  substance  taking  part  only 
in  the  secondary  reaction  is  the  ‘  acceptor  ’  (compare  Manchot, 
loc.  cit.).  In  the  investigation  of  the  cases  of  ‘chemical  induction’ 
described  below,  the  author  has  often  had  occasion  to  determine 
the  *  induction  factor,’  by  which  is  to  be  understood  the  ratio 
(quantity  of  acceptor  transformed) :  (quantity  of  inductor  trans¬ 
formed). 

The  cases  studied  by  the  author  are  : 

(1)  Tartaric  acid  (actor)  +  chlorine  (inductor)  +  copper  oxide 
(acceptor).  Fehling’s  solution,  when  treated  with  small  quantities  of 
chlorine  (or  hypochlorite),  deposits  cuprous  oxide.  The  induction 
factor,  obtained  by  comparing  the  quantity  of  cuprous  oxide  formed 
with  the  quantity  of  hypochlorite  used,  is  found  to  diminish  as  the 
concentration  of  the  hypochlorite  increases.  Hydrogen  peroxide  and 
ozone  have  been  found  to  behave  in  the  same  way  as  chlorine  or  hypo¬ 
chlorite.  The  explanation  of  the  phenomenon  probably  lies  in  the 
ability  of  the  hydroxy-acids  to  give  oxidation  products  which  are 
strong  reducing  agents. 

(2)  Ammonia  (actor)  +  hypochlorite  or  hypobromite  (inductor) 
+  permanganate  (acceptor).  Ammonia  and  permanganate  react 
slowly,  but  when  the  reaction  between  ammonia  and  hypochlorite 
takes  place  in  presence  of  permanganate,  the  volume  of  gas  liberated 
is  smaller  than  it  would  otherwise  be ;  at  the  same  time,  considerable 
quantities  of  nitrous  acid  have  been  formed,  and  this  is  the  measure 
of  the  action  between  ammonia  and  permanganate  induced  by  the 
primary  action  between  ammonia  and  hypochlorite.  The  induction 
factor  diminishes  as  the  concentration  of  hypochlorite  (relatively  to 
permanganate)  increases.  Silver  oxide  may  take  the  place  of  perman¬ 
ganate  as  acceptor,  in  which  case  metallic  silver  is  precipitated 
(compare  Thiele,  loc.  cit.).  Further,  it  has  been  found  that  hypo¬ 
chlorite  imparts  strong  reducing  properties,  not  only  to  ammonia,  but 
also  to  carbamide,  and  Luther  has  observed  that  anodic  reduction  of 
permanganate  by  ammonia  takes  place  only  in  presence  of  0!  ions. 
The  active  substance  which  couples  the  primary  and  induced  reactions 
in  the  above  case  is  probably  a  labile  complex  formed  from  the  actor 
and  the  inductor. 

(3)  Chromic  acid  (actoi)  +  arsenious  acid  (inductor)  +  tartaric 
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acid  (acceptor).  As  the  concentration  of  the  tartaric  acid  (relatively 
to  the  arsenious  acid)  increases,  the  induction  factor  increases  also. 
Other  acids,  such  as  malic,  lactic,  mandelic,  and  citric  acids,  may  take 
the  place  of  tartaric  acid  as  acceptor.  It  is  probable  that  a  stable 
complex  (analogous  to  tartar  emetic)  is  formed  between  the  arsenious 
and  the  oxy-acids. 

A  variation  of  the  above  is  obtained  by  taking  sulphurous  acid  as 
inductor  in  place  of  arsenious  acid,  but  the  reaction  is  irregular. 
Reference  is  made  to  the  analogous  case  in  which  the  oxidation  of 
hydroxy -acids  by  permanganate  is  accelerated  by  the  presence  of 
reducing  agents  such  as  sulphurous  acid,  arsenious  acid,  stannous 
chloride,  and  ferrous  salts. 

(4)  Bromic  acid  (actor)  +  hydrogen  bromide  (inductor)  +  arsen¬ 
ious  acid  (acceptor).  The  reaction  between  potassium  bromate  and 
arsenious  acid  is  started  by  a  very  small  quantity  of  Br'  ions  or  by  a 
considerable  quantity  of  H*  ions ;  once  the  reaction  has  started,  it 
proceeds  until  all  the  arsenious  acid  has  been  oxidised,  showing  the 
phenomenon  of  initial  acceleration ;  that  is,  if  the  quantity  of  oxidised 
arsenious  acid  be  plotted  against  the  time,  the  resulting  curve  is  at 
first  convex  to  the  time  axis,  and  then  concave,  there  being  a  point 
of  inflexion.  This  is  probably  due  to  the  fact  that  the  concentration 
of  Br'  ions  increases  during  the  reaction,  and  it  is  found  that  the 
course  of  the  oxidation  is  in  accordance  with  the  equation  dxjdt  = 
K{B  +  x)(A  —  x),  where  A  and  B  are  the  initial  concentrations  of 
bromic  and  liydrobromic  acids  respectively,  and  x  corresponds  with 
the  reduced  bromic  acid.  This  formula  is  based  on  the  following 
assumptions  :  (a)  that  the  reaction  is  of  the  second  order,  thus : 
HBr03  +  HBr  =  HBrO  +  HBr02  (compare  Judson  and  Walker,  Trans., 
1898,  73,  410) ;  ( b )  that  the  oxidation  of  arsenious  acid  by  the  system 
HBrO  +  HBr02  is  instantaneous,  and  accordingly  exerts  no  influence 
on  the  velocity  equation  ;  (c)  that  the  reaction  between  bromic  and 
arsenious  acids  is  extremely  slow.  These  views  are  supported  by  the 
fact  that  alteration  in  the  concentration  of  the  arsenious  acid  has 
practically  no  effect  on  the  velocity  constant ;  further,  the  position  of 
the  inflexion  point  can  be  satisfactorily  predicted  from  the  formula. 
The  whole  reaction  is  thus  a  case  of  “self-induction,”  inasmuch  as 
the  inductor  is  formed  in  the  course  of  the  reaction. 

(5)  Bromic  acid  (actor)  +  sulphurous  acid  (inductor)  +  arsenious 
acid  (acceptor).  In  the  reaction  involving  these  three  substances, 
two  sharply  marked  stages  may  be  detected  ;  (i)  the  first  10 — 15 
minutes  necessary  for  the  complete  oxidation  of  the  sulphurous 
acid ;  during  this  time,  the  concentration  of  the  arsenious  acids 
rapidly  diminishes,  although  bromic  and  arsenious  acids  alone  are 
practically  unaffected  by  each  other  ;  (ii)  the  subsequent  period,  dur¬ 
ing  which  the  arsenious  acid  is  oxidised  more  slowly,  in  virtue  of  the 
reaction  (described  above)  between  the  bromic  acid  and  the  hydro- 
bromic  acid  produced  in  the  first  stage.  The  oxidation  in  the  first 
stage  is  a  case  of  chemical  induction,  and  the  induction  factor  depends 
chiefly  on  the  relative  concentrations  of  the  arsenious  and  sulphurous 
acids,  increasing  with  the  ratio  C as$>3IC&ov  Formaldehyde  may  take 
the  place  of  sulphurous  acid  as  inductor,  but  the  reaction  between 
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bromic  acid  and  formaldehyde  is  slow,  and  the  two  stages  referred  to 
above  are  not  so  sharply  divided  ;  they  are  very  marked,  however, 
when  ferrous  oxide  acts  as  inductor.  The  active  substance  in  this 
reaction  is  probably  a  labile  oxidation  product  of  the  actor  or 
inductor. 

(6)  Arsenious  acid  (actor)  +  chromic  acid  (inductor)  +  bromic 
acid  (acceptor).  When  the  amount  of  oxidised  arsenious  acid  is 
plotted  against  the  time,  there  are  two  distinct  branches  of  the  curve ; 
the  first  is  very  steep,  corresponding  with  the  period  of  real  induction  ; 
the  second  is  nearly  a  straight  line,  slightly  inclined  to  the  time  axis, 
and  representing  the  oxidation  of  arsenious  acid  under  the  influence 
of  bromic  and  hydrobromic  acids  (see  above).  The  induction  factor 
remains  practically  constant  in  spite  of  wide  variations  in  the  con¬ 
ditions.  J.  0.  P. 

Dissociation  of  Salts  of  Heavy  Metals.  I.  Mercury-Nitrogen 
Salts.  Heinrich  Ley  and  Konrad  Schaefer  (Zeit.  physikal.  Chem., 
1903,  42,  690 — 704). — The  greater  part  of  this  paper  has  been 
already  abstracted  (Abstr.,  1902,  ii,  357). 

The  reaction  between  mercuric  chloride  and  succinimide  is  revers¬ 
ible,  and  may  be  represented  by  the  equation  :  HgCl2  +  HN!C4H402  ^ 
Cl*Hg*NIC4H402  +  H*  +  Cl',  and  if  this  is  so,  then  k  =  xsjv(l  -  x)(n-x  , 
where  n  is  the  number  of  molecules  of  succinimide  acting  on  1  mole¬ 
cule  of  sublimate,  and  x  is  the  extent  to  which  the  sublimate  has  been 
decomposed.  Since  the  hydrogen  chloride  is  the  only  constituent  of 
the  system  that  is  a  conductor,  x  may  be  determined  from  the  con¬ 
ductivity.  The  values  thus  arrived  at  for  k  are  satisfactorily  constant. 

The  author’s  general  conclusion  that  the  mercury-imide  compounds 
are  more  stable  than  the  mercury-amide  compounds  is  in  agreement 
with  Kieseritzky’s  results  (Abstr.,  1899,  ii,  395).  J.  C.  P. 

Maxima  and  Minima  of  the  Decomposition  Curves  for 
Hydrated  Mixed  Crystals.  Reinhard  Hollmann  {Zeit.  physikal. 
Chem.,  1903,  42,  597 — 600). — A  revised  discussion  of  some  points 
raised  in  a  previous  paper  (Abstr.,  1902,  ii,  446).  J.  C.  P. 

A  Periodic  Contact  Catalysis.  Georg  Bredig  and  J.  Wein- 
mayr  {Zeit.  physikal.  Chem.,  1903,42,  601 — 611). — The  rate  of  decom¬ 
position  of  hydrogen  peroxide  in  contact  with  a  mercury  surface  is 
periodic,  and  alternately  rises  and  falls  during  the  progress  of  the 
decomposition.  The  periodicity  is  indeed  evident  without  special 
quantitative  examination  ;  if  10  c.c.  of  a  10 — 11  per  cent,  solution  of 
pure  hydrogen  peroxide  are  poured  on  the  top  of  a  few  c.c.  of  mercury 
in  a  carefully  cleaned  test-tube,  the  mercury  becomes  covered  with  a 
bright  reflecting  film  of  a  bronze-like  colour  ;  as  the  catalysis  of  the 
hydrogen  peroxide  begins,  this  bright  surface  is  obscured  by  the 
ascending  gas  bubbles,  but  from  time  to  time  it  is  again  visible  as  the 
current  of  gas  bubbles  slackens  for  a  while  ;  this  rhythmic  process  may 
go  on  for  half  an  hour  or  an  hour.  The  number  of  ‘  chemical  vibra¬ 
tions  '  per  minute  varies  considerably  according  to  the  conditions,  and 
in  such  a  case  as  the  foregoing  lies  between  1  and  20  ;  the  number  is 
increased  by  rise  of  temperature.  The  periodic  character  of  the  cata- 
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lysis  is  altogether  hidden  by  the  addition  of  certain  substances  (acids, 
alkalis,  sodiuiji  sulphate  and  carbonate,  potassium  nitrate,  chlorate, 
chloride,  and  bromide),  some  of  which  retard,  whilst  the  others  pro¬ 
mote,  the  decomposition. 

It  has  further  been  observed  that  the  oscillations  in  the  rate  of 
chemical  decomposition  are  accompanied  by  oscillations  in  the  potential 
difference  at  the  electrode  H202  |  Hg.  Thus  the  cell 

Hg  |  HgCWlKCl  |  in^“4e  |  10  per  evolution  |  H* 
had  an  E.M.F.  of  0254  volt  when  the  hydrogen  peroxide  electrode 
was  active,  and  0322  volt  when  it  was  inactive  (compare  Brauer’s 
experiments  with  chromium,  Abstr.,  1901,  ii,  635).  In  the  above 
combination,  the  calomel  electrode  is  the  anode. 

As  might  be  expected  from  these  electrical  results,  there  is  also  a 
connection  between  the  rate  of  catalysis  and  the  surface  tension  of 
the  mercury.  Thus  the  mercury  surface  is  flattened  when  the  period 
of  inactivity  begins,  whilst  the  curvature  is  apparently  increased  when 
the  period  of  activity  begins. 

Further,  it  is  possible  by  a  slight  mechanical  shock  to  introduce  a 
short  period  of  inactivity,  with  the  simultaneous  appearance  of  the 
bronze-like  surface.  Nernst  has  shown  that  the  potential  at  polaris- 
able  electrodes  is  especially  sensitive  to  mechanical  shock,  and  thus  it 
seems  from  the  foregoing  observation  that  for  the  introduction  of  the 
inactive  period,  the  polarisability  of  the  catalytic  mercury  surface  is  of 
fundamental  consequence. 

In  order  that  the  ‘  chemical  vibrations  ’  may  be  well  defined,  it  is 
necessary  that  the  bronze  like  reflecting  film  be  formed  on  the  mercury 
uniformly  and  simultaneously.  It  is  possible  that  the  film  is  period¬ 
ically  formed  and  broken  in  presence  of  hydrogen  peroxide  and  mercury, 
but  whether  the  film  breaks  just  at  the  moment  of  initial  activity 
could  not  be  definitely  decided.  Periodic  catalysis  seems  to  take  place 
only  in  the  presence  of  the  film,  which  probably  consists  of  mercuric 
oxide  ;  it  is  shown  that  ordinary  yellow  mercuric  oxide  is  reduced  by 
a  10  per  cent,  hydrogen  peroxide  solution  with  evolution  of  oxygen. 

J.  C.  P. 

Discoverer  of  Discontinuities  in  Solubility  Curves.  Wilhelm 
Meyerhoffer  (Zeit.  pliysikal.  Chem.,  1903,  42,  501 — 502). — In  refer¬ 
ence  to  a  discussion  in  Ostwald’s  Lehrbueh  of  the  discovery  of  discon¬ 
tinuities  in  solubility  curves  and  of  the  interpretation  of  these  discon¬ 
tinuities  relatively  to  the  solution  and  the  solid  substance  present,  the 
author  points  out  that  as  early  as  1840  Kopp  stated  clearly  that  each 
substance  must  have  its  own  solubility  curve  :  he  admits,  however, 
that  Kopp  assumed  a  change  to  take  place  also  in  the  solution  at  the 
point  of  section  of  the  two  solubility  curves.  J.  C.  P. 

Theory  of  Solubility  Curves.  Wilhelm  Ostwald  (Zeit.  physilcal. 
Chem.,  1903,  42,  503 — 504). — In  reply  to  Meyerhoffer  (preceding 
abstract),  the  author  emphasises  the  advance  made  in  recent  years  to 
the  view  that  where  two  solubility  curves  cut  each  other  the  solid 


INORGANIC  CHEMISTRY. 


281 


substance  (‘  Bodenkorper  ’)  alone  undergoes  sudden  change.  It  is 
further  pointed  out  that  Gay-Lussac,  not  Kopp,  was  the  discoverer  of 
these  discontinuities  in  solubility  curves.  J.  C.  P. 

Position  of  Uranium  in  the  Periodic  System.  William 

G5chsner  de  Coninck  ( Chem .  Centr.,  1903,  i,  375  ;  from  Rev.  gen.  Chim. 
pure  et  appl.,  5,  377 — 379). — The  metallic  character  of  uranium  estab¬ 
lished  by  P61igot,  Zimmerman,  and  Moissan,  and  its  analogies  to  tung¬ 
sten  and  molybdenum,  justify  its  position  in  the  periodic  system  in 
proximity  to  iron  and  the  metals  of  the  iron  group.  E.  W.  W. 

Saponin  Froth.  Jan  von  Zawidzki  (Zeit.  physikal.  Chem.,  1903, 
42,  612 — 616.  Compare  Abstr.,  1900,  ii,  713). — When  an  aqueous 
solution  of  saponin  is  made  to  froth,  the  concentration  of  the  saponin 
is  greater  in  the  froth  than  in  the  body  of  the  solution.  This  has  been 
shown  by  determining  the  index  of  refraction,  which  increases  pro¬ 
portionally  to  the  amount  of  saponin  present  in  the  solutions. 

J.  C.  P. 

Manometer  with  Zero-adjustment.  Alfred  Wohl  (. Ber .,  1903, 
36,  674 — 676). — The  manometer  is  fitted  with  a  pointer  to  which  the 
mercury  level  is  adjusted,  and  a  vernier  device  similar  to  that  of  a 
barometer  is  provided  for  accurate  reading.  T.  M.  L. 
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Hydrogen  Peroxide.  K.  Bornemann  ( Zeit .  cmorg.  Chem.,  1903, 
34,  1 — 42). —  An  historical  account  of  the  views  which  have  been  held  as 
to  the  constitution  and  mode  of  formation  of  hydrogen  peroxide  is  given. 
The  method  of  Glaser  (Abstr,,  1899,  ii,  78)  and  Bose  (Abstr.,  1899, 
ii,  348)  of  determining  changes  of  direction  of  the  decomposition 
tension  curve  has  been  applied  to  JV/5  sulphuric  acid  in  the  hope  of 
finding  the  conditions  of  the  formation  of  hydrogen  peroxide.  The 
changes  in  direction  of  the  curves  were  not  sufficiently  marked  to 
permit  definite  conclusions  to  be  drawn  from  them. 

Electrolysis  of  the  same  electrolyte  was  carried  out  at  a  constant 
potential,  the  electrodes  being  so  arranged  that  they  could  be  polarised. 
The  anode  was  a  platinised  platinum  plate,  and  as  cathode  a  polished 
platinum  plate  was  used  ;  when  a  low  potential  was  employed,  the 
cathode  was  constructed  of  platinum  wire  gauze.  The  amount  of 
hydrogen  peroxide  formed  was  determined  by  titration  with  potassium 
permanganate  and  the  current  was  measured  by  an  iodine  voltameter 
(the  quantity  of  iodine  liberated  being  titrated  with  sodium  thio¬ 
sulphate).  The  advantage  gained  by  this  is  that  the  two  solutions 
used  in  the  titrations  can  be  titrated  against  each  other  and  from  the 
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results  the  percentage  current-yield  of  hydrogen  peroxide  can  be 
easily  calculated.  Experiments  were  made  with  potentials  varying 
from  0  to  0-77  volt.  In  no  case  was  hydrogen  peroxide  found  at  the 
anode,  but  at  the  cathode  hydrogen  peroxide  could  always  be  detected. 
If  the  cathode  be  strongly  heated  so  as  to  charge  it  with  oxygen 
before  use,  a  high  current  strength  is  obtained,  but  relatively  little 
hydrogen  peroxide  is  produced.  If  the  platinum  be  prepared  by 
cathodic  polarisation,  a  quantitative  current-yield  of  hydrogen  peroxide 
can  be  obtained.  The  explanation  offered  for  this  is  that  a  platinum 
electrode  charged  with  oxygen  exerts  a  greater  catalytic  influence 
on  the  decomposition  of  the  hydrogen  peroxide  than  an  electrode 
free  from  oxygen.  Between  the  potentials  0‘77  and  1'08  volt 
(Wilsmore’s  oxygen  potential),  hydrogen  peroxide  is  also  formed,  but  its 
concentration  diminishes  as  the  potential  rises.  Hydrogen  peroxide 
appears  always  to  be  formed  when  hydrogen,  in  contact  with  water 
and  oxygen  at  atmospheric  pressure,  is  present  in  such  concentration 
that  the  equilibrium  pressure  is  exceeded. 

Platinised  platinum  was  left  in  contact  with  water,  NJ  10  sulphuric 
acid,  and  Nj  10  sodium  hydroxide  for  about  3  months  and  with  the 
same  solutions  to  which  hydrogen  peroxide  had  been  added.  In  those 
cases  where  no  hydrogen  peroxide  was  added,  its  presence  could  not 
be  detected  with  titanic  acid,  but  by  means  of  zinc  iodide  the  presence 
of  an  oxidising  substance  was  proved  ;  where  hydrogen  peroxide  had 
been  added,  it  was  completely  destroyed. 

In  the  catalysis  of  a  mixture  of  hydrogen  and  oxygen  by  platinum, 
hydrogen  peroxide  is  produced  provided  that  the  products  of  reaction 
are  quickly  removed  from  contact  with  the  catalyser.  But  in  an 
explosive  mixture  of  these  gases  the  equilibrium  concentration  of 
hydrogen  peroxide  lies  outside  the  limit  of  its  detection. 

In  the  theoretical  discussion,  the  author  considers  the  equilibrium 
relationships  between  hydrogen  peroxide,  hydrogen,  and  oxygen  on 
the  one  hand,  and  between  H202,  H20,  and  ^02  on  the  other.  In 
agreement  with  the  results  obtained  by  Haber  (Abstr.,  1902,  ii,  192) 
and  by  Luther  (Abstr.,  1901,  ii,  301),  it  is  proved  that  hydrogen 
peroxide  must  have  two  characteristic  potentials  at  08  volt  and  at  1*4 
volts.  The  former  of  these  is  obtained  at  an  electrode  charged  with 
hydrogen  peroxide  and  hydrogen,  the  latter  when  the  electrode  is 
charged  with  hydrogen  peroxide  and  oxygen.  The  equilibrium  re¬ 
lationships,  however,  are  not  sufficient  to  explain  the  chemical  and 
electrochemical  behaviour  of  hydrogen  peroxide ;  velocity  phenomena 
must  also  be  considered,  and  by  means  of  these  an  explanation  is 
offered  why  no  anodic  formation  of  hydrogen  peroxide  is  possible. 

J.  McC. 

Catalysis  of  Hydrogen  Peroxide  by  Iodine  Ions.  Georg 
Bredig  and  J.  H.  Walton,  jun.  (Zeit.  Elektrochem.,  1903,  9, 114 — 119). 
— The  velocity  of  decomposition  of  hydrogen  peroxide  in  presence  of 
an  iodide  is  proportional  to  its  concentration  and  to  that  of  the 
iodine  ions.  The  latter  was  found  true  for  solutions  of  sodium  and 
potassium  iodide,  cadmium  iodide,  of  iodine  and  potassium  iodide,  and 
of  potassium  mercuric  iodide. 
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The  presence  of  free  alkali  diminishes  the  rate  of  decomposition. 
Potassium  iodate  has  no  effect  on  it  and  it  is  not  itself  reduced  ;  potass¬ 
ium  periodate  is  reduced  at  once  to  iodate.  The  alkaline  reaction  of 
a  solution  of  potassium  iodide  and  hydrogen  peroxide  points  to  the 
formation  of  hypoiodite.  It  can  be  formed,  however,  only  in  very 
minute  quantities,  because  the  conductivity  of  a  solution  of  potassium 
iodide  is  almost  unchanged  when  hydrogen  peroxide  is  added  to  it. 
The  decomposition  of  hydrogen  peroxide  is  therefore  probably  due 
to  the  following  reactions;  H.202  +  I'  =  H20  + 10'  and  H202  +  I0'  = 
H20  +  02  +  J'.  The  second  reaction  takes  place  instantaneously,  so 
that  it  is  only  the  velocity  of  the  first  which  is  measured.  T.  E. 

A  Probable  Cause  of  the  Different  Colours  of  Iodine  Solutions. 

Arthur  Lachman  (J.  Amer.  Chem.  Soc .,  1903, 25,  50 — 55). — Kriissand 
Thiele  (Abstr.,  1894,  ii,  445)  have  attempted  to  discover  some  relation¬ 
ship  between  the  colour  of  iodine  solutions  and  the  chemical  nature  of 
the  solvent.  By  molecular  weight  determinations  of  dilute  solutions, 
they  concluded  that  the  iodine  molecule  consisted  of  two  atoms  ;  con¬ 
centrated  solutions,  on  the  other  hand,  gave  high  molecular  weights, 
although  the  association  thus  indicated  was  not  accompanied  by  any 
colour  change. 

The  author  finds  that  a  simple  connection  exists  between  the  colour 
of  iodine  solutions  and  the  chemical  behaviour  of  the  solvent,  a  con¬ 
nection  which  had  not  previously  been  noted  because  the  solvents  were 
not  of  sufficient  purity.  When  pure  solvents  are  employed,  the 
colour  of  their  iodine  solutions  is  either  violet  or  brown.  Yiolet  solu¬ 
tions  result  with  hydrocarbons,  halogen  compounds  (not  iodides),  nitro¬ 
compounds,  and  carbon  disulphide,  whilst  brown  solutions  are  formed 
from  iodides,  alcohols,  ethers,  ketones,  acids,  and  esters,  nitriles,  nitrilo- 
bases,  and  various  sulphur  compounds.  The  recent  work  of  Baeyer 
and  Villiger  on  the  basic  properties  of  oxygen  leads  the  author  to 
assume  that  additive  compounds  (solvent-molecule  + 12)  are  formed  in 
all  brown  iodine  solutions.  The  violet  solutions  are  supposed  to  con¬ 
tain  simple  iodine  molecules.  Brown  solutions  tend  to  become  violet 
when  heated  and  violet  solutions  brown  when  sufficiently  cooled. 

A.  McK. 

Combustion  in  Gaseous  Mixtures  other  than  Air.  Louis 
Pelet  and  P.  Jomini  (Bull.  Soc.  chim.,  1903,  iii,  29,  197 — 201. 
Compare  this  vol.,  ii,  130). — When  an  organic  substance  is  burnt  in  a 
determinate  volume  of  a  gas  mixture  containing  oxygen,  the  flame  is  not 
extinguished,  even  in  presence  of  75  per  cent,  of  carbon  dioxide  in  the 
gaseous  products  of  combustion,  so  long  as  the  latter  contain  a  certain 
minimum  proportion  of  oxygen ;  this  proportion  depends  on  the 
nature  of  the  combustible,  and  for  each  substance  it  varies  within 
narrow  limits  with  the  conditions  of  the  experiment,  thus  for  alcohol 
the  minimum  varies  from  12  to  15-3  and  for  coal  gas  from  107  to 
12-5  per  cent.  It  was  observed  that  in  burning  substances  containing 
both  carbon  and  hydrogen  the  combustion  of  the  former,  but  not  that 
of  the  latter,  was  occasionally  inhibited  by  the  presence  of  the  carbon 
dioxide. 
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The  experimental  results  from  which  these  conclusions  were  drawn 
are  tabulated  in  the  original.  T.  A.  H. 

Amorphous  Sulphur.  I.  Influence  of  Amorphous  Sulphur 
on  the  Freezing  Point  of  Liquid  Sulphur.  Alexander  Smith 
and  Willis  B.  Holmes  (. Zeit .  physikal.  Chem.,  1903,  42,  469 — 480). — 
Details  are  given  of  work  already  published  in  outline  (see  this  vol., 
ii,  139).  It  is  shown  that  mixtures  of  soluble  sulphur  and  amorphous 
sulphur  (up  to  5  per  cent.)  may  be  analysed  by  extraction  with  carbon 
disulphide ;  the  allowance  to  be  made  for  the  slight  solubility  of  the 
amorphous  form  in  this  solvent  has  been  determined  by  the  authors 
for  mixtures  of  different  composition.  The  foregoing  method  has 
been  used  to  analyse  mixtures  of  soluble  and  amorphous  sulphur  after 
determination  of  the  freezing  point,  and  it  is  shown  that  there  is  no 
appreciable  displacement  of  the  equilibrium  between  the  two  forms 
during  either  the  determination  of  the  freezing  point  or  the  subsequent 
cooling. 

As  previously  indicated,  the  relationship  between  the  freezing  point 
of  sulphur  and  the  amount  of  the  amorphous  form  present  is  a  linear 
one,  and  the  straight  line  in  question,  if  produced,  cuts  the  temperature 
axis  at  119 -25°,  which  is  therefore  the  freezing  point  of  pure  mono¬ 
clinic  sulphur.  This  has  been  confirmed  by  the  observation  that  two 
samples,  consisting  practically  of  pure  soluble  sulphur,  solidified  at 
119T650  and  119T70  respectively.  J.  C.  P. 

Preparation  of  Hydrogen  Sulphide  in  the  Dry  Way.  E. 
Prothiere  (Chem.  Centr.,  1903,  i,  492;  from  L’Union  pharmac.,  1902, 
No.  12). — Hydrogen  sulphide  may  be  prepared  by  heating  a  mixture 
of  30  grams  of  vaselin  with  70  of  sulphur;  from  such  a  mixture, 
48T8  litres  of  gas  may  be  obtained.  E.  W.  W. 

Compounds  of  Sulphur  Dioxide  with  Salts.  Paul  Walden 
and  M.  Centnerszwer  {Zeit.  physikal.  Chem.,  1903,  42,  432 — 468. 
Compare  Abstr.,  1902,  ii,  245). — The  evidence  in  favour  of  the  ex¬ 
istence  of  these  compounds  is  discussed  (compare  Pochard,  Abstr., 
1900,  ii,  398  ;  Berg,  Abstr.,  1900,  ii,  535  ;  Volhard,  Abstr.,  1900, 
ii,  650  ;  Fox,  Abstr.,  1902,  ii,  645). 

When  small  quantities  of  the  dry  salts,  potassium,  sodium,  ammon¬ 
ium,  tetramethylammonium,  and  trimethylsulphonium  iodides,  ammon¬ 
ium,  sodium,  and  potassium  thiocyanates,  were  placed  in  flasks  and 
submitted  to  a  current  of  sulphur  dioxide,  the  only  two  that  showed 
any  marked  change  of  appearance  or  increase  of  weight  were  tri¬ 
methylsulphonium  iodide  and  potassium  thiocyanate,  probably  because 
the  compounds  formed  are,  in  most  cases,  unstable  at  the  ordinary 
temperature. 

For  experiments  at  lower  temperatures,  potassium  iodide  was  chosen, 
and  it  was  observed  that  from  a  20  per  cent,  solution  of  potassium 
iodide  in  sulphur  dioxide,  which  was  liquid  at  the  ordinary  temperature, 
well-formed  red  crystals  separated  on  cooling  in  a  mixture  of  snow  and 
salt ;  some  of  these  crystals  were  freed  from  mother  liquor  as  far  as 
possible  at  a  low  temperature  and  analysed  by  expulsion  of  the 
sulphur  dioxide ;  the  analyses  pointed  to  the  formula  KI,4S02  for 
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these  crystals.  The  proof  of  the  existence  of  such  a  compound  was 
completed  by  a  study  of  the  freezing  point  curve  for  mixtures  of 
potassium  iodide  and  sulphur  dioxide.  Sulphur  dioxide  freezes  at 
—  72‘7°,  and  the  addition  of  0'34  molecular  per  cent,  of  the  iodide 
lowers  the  freezing  point  slightly  to  a  eutectic  point.  From  solutions 
containing  from  0-34  to  about  8  molecular  per  cent,  of  potassium  iodide, 
a  yellow,  crystalline  powder  separates  on  cooling,  and  the  freezing  point 
curve  shows  a  maximum  at  about  -  23 #4°,  corresponding  with  this 
substance.  This  maximum  is  followed  by  a  second  eutectic  point,  and 
then  a  further  rise  in  the  curve,  during  which  red  crystals  are  de¬ 
posited  on  cooling.  This  branch  of  the  curve  ends  at  the  point 
corresponding  with  the  compound  KI,4S02,  which  has  the  freezing 
point  +0,26°.  Analysis  pointed  to  the  above-mentioned  yellow  crys¬ 
tals  having  the  formula  KI,14S02. 

An  unsuccessful  attempt  was  made  to  establish  the  existence  of  the 
compound  KI,S02,  by  measurement  of  vapour  pressure. 

As  described  before  ( loc .  cit.),  some  sulphur  dioxide  salt  solutions 
deposit  solid  on  heating  to  a  point  below  the  critical  temperature.  A 
solution  of  potassium  iodide  of  medium  concentration  separates  into 
two  layers  on  heating,  and,  on  further  heating,  well-formed,  yellow 
crystals  are  deposited,  and  one  of  the  liquid  phases  disappears ;  on 
cooling,  the  corresponding  reverse  changes  are  observed.  From  the 
phase  rule,  it  follows  that  the  temperature  at  which  the  solid  phase  is 
in  equilibrium  with  the  two  liquid  phases  must  be  independent  of  the 
concentration ;  this  temperature  is  88T°.  Dilute  and  concentrated 
solutions  of  potassium  iodide  deposit  solid  on  heating  without  the 
intermediate  formation  of  two  liquid  phases. 

Comparison  of  the  freezing  points  of  aqueous  solutions  containing 
both  sulphur  dioxide  and  potassium  iodide  (or  thiocyanate)  with  those 
of  solutions  of  sulphur  dioxide  and  potassium  iodide  (or  thiocyanate) 
separately  shows  that  there  are  probably  compounds  formed  which, 
however,  are  dissociated  to  a  large  extent.  Further,  in  agreement 
with  Fox’s  results  (loc.  cit.),  sulphur  dioxide  is  more  soluble  in  aqueous 
solutions  of  potassium  chloride,  bromide,  iodide,  and  thiocyanate, 
rubidium  and  tetramethylammonium  iodides,  and  resorcinol  than  in  pure 
water  ;  in  sodium  chloride  solutions,  sulphur  dioxide  is  less  soluble. 

Sulphur  dioxide  is  compared  with  the  two  well-known  ionising 
solvents,  water  and  ammonia,  in  its  tendency  to  form  complexes. 
The  existence  of  these  complexes,  however,  in  sulphur  dioxide  solu¬ 
tions  will  not  account  for  the  deviations  from  the  requirements  of  the 
osmotic  theory  exhibited  by  these  solutions.  J.  C.  P. 

Hyposulphurous  Acid.  Julius  Meyer  (Zeit.  anorg.  Ghem.,  1903, 
34,43 — 61). — -An  attempt  to  prepare  sodium  hyposulphite  by  electro¬ 
lysis  of  sodium  hydrogen  sulphite  failed.  The  hyposulphite  is  actually 
formed  because  the  liquid  acquires  the  characteristic  reducing  proper¬ 
ties  of  sodium  hyposulphite,  but  the  concentration  cannot  be  sufficiently 
increased  to  allow  of  isolation  of  the  salt. 

The  salt  used  in  the  investigation  was  crystallised  from  water  by 
saturating  at  25 — 30°  in  an  atmosphere  of  carbon  dioxide  and  then 
separating  the  solid  by  cooling  in  a  freezing  mixture.  Bernthsen’s 
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analysis  (Abstr.,  1900,  ii,  203)  of  the  sodium  salt,  Na2S904,2H20,  has 
been  confirmed  by  determination  of  the  sodium  and  sulphur.  The 
amount  of  oxygen  absorbed  from  copper  sulphate  is  also  in  agreement 
with  Bernthsen’s  formula,  and  contradicts  that  of  Schiitzenberger. 
The  depression  of  the  freezing  point  of  water  containing  the  salt 
indicates  that  the  formula  is  Na2S204,  but,  on  account  of  decomposition, 
the  basicity  of  the  acid  could  not  be  determined  by  the  Ostwald  and 
Walden  rule  from  the  conductivity. 

Several  reducing  actions  of  sodium  hyposulphite  have  been  studied. 
With  potassium  nitrite  in  alkaline  solution,  no  reaction  whatever  takes 
place,  but  if  the  air  has  access  to  the  mixture  the  hyposulphite  is 
oxidised,  and  the  sodium  hydrogen  sulphite  produced  acts  on  the 
potassium  nitrite  with  formation  of  potassium  amidosulphonate : 
KN02  +  3NaHS03  +  H20  =  NH2-S03K  +  Na0H  +  2NaHS04.  In  acid 
solution,  reduction  takes  place  and  nitrous  oxide  (mixed  with  nitrogen?) 
is  evolved. 

Ammoniacal  copper  sulphate  loses  its  blue  colour  with  hyposulphite, 
and  if  excess  of  the  reducing  agent  is  added  the  solution  assumes  a 
yellow  tinge  ;  this  yellow  colour  is  not  due  to  the  presence  of  copper 
hydride,  as  has  been  assumed,  but  to  free  hyposulphurous  acid  produced 
by  the  action  of  the  sodium  hydrogen  sulphite  on  the  excess  of  sodium 
hyposulphite  :  Na2S204  +  H20  +  0  =  2N aHS03  :  2NaHS03  +  Na2S204  = 
2H2S204  +  2Na2S03.  In  dilute  solution,  the  free  acid  is  stable  for  some 
time  in  presence  of  cuprous  salts,  but  in  concentrated  solution 
reduction  to  metallic  copper  quickly  takes  place.  If  a  very  dilute  solu¬ 
tion  of  copper  sulphate  be  employed,  a  colloidal  solution  of  copper  is 
obtained.  Colloidal  solutions  of  silver,  mercury,  bismuth,  and  selenium 
can  also  be  obtained  by  reduction  with  hyposulphite.  With  dilute 
platinic  chloride  solution,  a  darkening  is  observed,  but  it  is  doubtful 
if  a  pseudo-solution  is  formed,  because  addition  of  electrolytes  or 
heating  does  not  cause  separation  of  metallic  platinum  in  the  solid 
condition. 

With  ammoniacal  copper  sulphate,  sodium  hyposulphite  is  oxidised  to 
sulphite  according  to  the  equation  :  Na2S204  +  CuS04  +  2H20  = 

2NaHS03+  Cu2S04  +  H2S04.  Under  special  conditions,  the  products 
of  oxidation  are  sulphuric  acid,  dithionic  acid,  and  thiosulphuric  acid. 
Thus,  with  hydrogen  peroxide,  almost  all  the  sulphur  appears  in  the 
form  of  sulphuric  acid,  but  a  small  quantity  is  transformed  into 
dithionic  acid.  Schiitzenberger  has  stated  that  on  shaking  sodium 
hyposulphite  solution  with  air,  double  the  amount  of  oxygen  necessary 
for  the  formation  of  sodium  hydrogen  sulphite  is  absorbed  ;  this  has 
not  been  confirmed,  although  more  oxygen  is  absorbed  than  is  indicated 
by  the  equation:  2Na2S204  + 2H20  +  02  ==  4NaHS03.  The  excess  of 
oxygen  absorbed  has  been  attributed  to  the  formation  of  hydrogen 
peroxide  or  of  a  hyposulphite  peroxide  (Engler,  Abstr.,  1900,  i,  399). 
These  views,  however,  cannot  be  confirmed,  and  it  seems  probable  from 
the  amount  of  sulphate  always  formed  that  the  excess  of  oxygen  is 
used  in  carrying  the  oxidation  past  the  state  of  sulphurous  acid.  The 
reactions  taking  place  when  sodium  hyposulphite  is  shaken  with 
oxygen  would  appear,  therefore,  to  be 

H2S204  +  H20  +  O  =  H2S03  +  H2S04, 
and,  to  a  small  extent,  2H2S204  +  2H20  +  02  =  4H2S03. 
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It  has  not  been  possible  to  obtain  salts  of  hyposulphurous  acid 
other  than  those  of  the  alkali  and  alkaline  earth  metals,  and  even 
these  are  not  stable,  but  decompose  spontaneously  with  production  of 
much  thiosulphate.  The  decomposition  takes  place  also  in  dilute 
solution  ;  at  the  ordinary  temperature,  it  is  slow,  at  45°  it  is  observable, 
and  at  the  boiling  point  it  takes  place  quite  quickly.  Solutions  of 
sodium  hyposulphite  were  heated  at  45°,  60°,  and  80°  respectively  for 
definite  times,  and  the  diminution  of  reducing  power  was  determined 
by  estimating  the  amount  of  oxygen  absorbed.  The  results,  graphi¬ 
cally  represented,  show  that  the  decomposition  starts  slowly,  rises  to  a 
maximum  velocity,  then  again  becomes  retarded.  Part  of  the  products 
of  the  decomposition  react  on  still  undecomposed  salt,  and  consequently 
the  velocity  of  decomposition  is  proportional  both  to  the  extent  of 
decomposition  and  to  the  quantity  of  salt  left  undecomposed.  The 
decomposition  on  heating  is  probably  to  be  represented  by  the  equation 
2Na2S204  +  H20  =  Na2S203  +  2NaHSOs. 

When  a  solution  of  sodium  hyposulphite  is  acidified,  it  becomes 
yellow  or  orange-coloured,  and  much  sulphur  is  separated  ;  at  the  same 
time,  sulphur  dioxide  is  evolved.  As  no  polythionic  acids  are  formed 
(Bernthsen,  Annalen,  1881,  208,  148)  during  the  decomposition,  the 
sulphur  must  be  formed  from  thiosulphuric  acid  or  from  hydrogen 
sulphide  and  sulphur  dioxide.  J.  McC. 

Odour  of  Heated  Selenium.  Bernhard  Rathke  (Ber.,  1903, 
36,  600). — The  characteristic  radish-like  odour  of  selenium  when 
heated  on  charcoal  in  the  blowpipe  is  due  to  carbon  diselenide  and  not 
to  a  suboxide  of  selenium.  T.  M.  L. 

Selenium  Sulphide.  Bernhard  Rathke  (Ber.,  1903,  36, 
594 — 599). — In  spite  of  their  variable  composition,  the  author  main¬ 
tains  that  the  crystals  formed  by  fusing  together  selenium  and  sulphur 
and  crystallising  the  product  from  carbon  disulphide  contain  a  definite 
sulphide  of  selenium.  (1)  Unlike  free  selenium,  the  product  is  not 
rendered  insoluble  in  carbon  disulphide  by  heating  at  100°.  (2)  In 

spite  of  their  very  great  difference  in  solubility,  selenium  and  sul¬ 
phur  cannot  be  separated  from  the  product  by  fractional  crystallisa¬ 
tion.  (3)  The  solubility  of  the  selenium  in  this  condition  is  several 
times  as  great  as  when  uncombined  (compare  Ringer,  Abstr.,  1902, 
ii,  651).  T.  M.  L. 

Electrolytic  Preparation  of  Hydroxylamine.  0.  F.  Boehringer 
&  Sohne  (D.R.-P.  133457). — Nitric  acid  may  be  reduced  to  hydroxyl¬ 
amine  by  electrolysis  in  sulphuric  acid  solution.  The  electrolysing 
vessel  is  divided  by  a  porous  partition  and  contains  50  per  cent, 
sulphuric  acid  in  both  compartments.  The  cathode  is  amalgamated 
lead,  the  anode  lead  ;  50  per  cent,  nitric  acid  is  added  drop  by  drop  to 
the  cathode  compartment  and  during  the  passage  of  the  current  the 
temperature  maintained  by  cooling  coils  below  20°.  A  current  density 
of  60 — 120  amperes  per  sq.  dcm.  is  suitable.  The  hydroxylamine  is 
isolated  from  the  solution  by  the  usual  methods  (compare  Tafel,  Abstr. > 
1902,  ii,  559).  C.  H.  D. 
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Solubility  of  Boric  Acid  in  Acids.  W.  Herz  {Zeit.  cmorg.  Chern ., 
1903,  34,  205 — 206). — The  solubility  was  determined  by  shaking 
solid  boric  acid  with  solutions  of  acids  of  known  strength  at  26°  and 
determining  the  total  acidity  by  titration.  The  following  results 
give  the  normality  of  the  acid  solution  used  and  of  the  dissolved  boric 
acid  : 


H\ 

B(OH)3. 

H*. 

B(OH)3. 

In  sulphuric  acid  : 

In  nitric  acid  : 

0-548 

0-746 

0-241 

0-818 

2-74 

0-518 

1-206 

0-676 

5-48 

0-312 

1-607 

0-593 

8  75 

0-092 

2-411 

0-567 

■ 

5-96 

0-268 

7-38 

0-238 

In  tartaric  acid  : 

0-955 

0-890 

In  acetic  acid  : 

1-909 

0-923 

2-51 

0-962 

0-570 

0-887 

3-316 

1-07 

2*85 

0-538 

5-70 

0-268 

The  solubility  in  tartaric  acid  solution  appears  somewhat  high,  but 
this  is  due  to  the  formation  of  complex  molecules.  J.  McC. 


Preparation  of  Carbon  Monosulphide,  CS.  Julius  Thomsen 
{Zeit.  anorg.  Chem.,  1903,  34,  187 — 193). — The  author  gives  an 
account  of  the  attempts  which  have  been  made  to  prepare  carbon 
monosulphide.  He  concludes  that  since  carbon  monosulphide  is  an 
endothermic  substance,  like  carbon  disulphide,  the  most  probable 
method  of  forming  it  will  be  by  decomposing  the  disulphide  at  a  high 
temperature.  This  has  been  effected  by  repeatedly  passing  a  current 
of  nitrogen  saturated  at  the  ordinary  temperature  with  carbon 
disulphide  vapour  over  heated  copper.  Starting  with  87  c.c.  of 
nitrogen,  which  on  saturation  with  carbon  disulphide  gave  140  c.c.  of 
gas,  it  was  found  that  by  passing  the  mixture  over  heated  copper 
seven  times,  the  volume  increased  to  192  c.c.  Thirty -four  c.c.  of  this 
gas  were  then  passed  repeatedly  over  hot  copper,  and  finally  82  c.c.  of 
gas  were  obtained,  or,  if  the  whole  of  the  mixture  had  been  treated, 
463  c.c.  would  have  been  obtained.  Thus  376  c.c.  of  gas  were  formed 
(there  being  87  c.c.  of  nitrogen).  The  proportion  of  gas  to  nitrogen 
was,  therefore,  4-3  :  1.  In  another  experiment,  the  proportion  was  4  2. 
It  is  assumed  that  no  substance  other  than  carbon  monosulphide 
could  have  been  formed,  and  the  result  obtained  by  exploding  the  gas 
mixture  with  oxygen,  and  then  sparking  in  order  to  combine  the 
nitrogen  with  oxygen,  was  in  agreement  with  the  assumption  that 
carbon  monosulphide  and  nitrogen  were  present  in  the  proportion  of 
about  4  to  1.  J.  McC. 
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Melting  of  Quartz  in  the  Electric  Furnace.  R.  S.  Hutton 
(Chem.  Centr.,  1903,  i,  431  ;  from  Amer.  Electrochem.  Soc.,  1902, 
reprint). — The  original  paper  contains  a  description  and  a  diagram  of 
an  electric  furnace  of  the  Moissan  type  adapted  for  the  melting  of 
quartz.  The  reduction  of  the  quartz  by  the  carbon  is  prevented  by 
employing  an  oxidising  atmosphere.  Satisfactory  results  were  obtained 
with  graphite  moulds  (for  capillary  tubes)  and  with  a  carbon  crucible. 
When  pure  sand  was  melted  in  the  furnace,  the  product  was  less 
transparent,  but  prolonged  heating  at  a  high  temperature  tended  to 
remove  the  bubbles.  E.  W.  W. 


The  Displacement  of  the  Sulphuric  Acid  of  Alkali  Hydrogen 
Sulphates  by  Water.  Albert  Colson  ( Gompt .  rend.,  1903,  136, 
366 — 368). — The  temperature  at  which  water  can  be  added  to  a 
solution  of  a  substance  without  causing  alteration  of  the  temperature 
is  called  the  “  dead  point  ”  and  gives  an  indication  when  addition  of 
water  does  not  effect  a  chemical  change.  Four  solutions  have  been 
investigated  :  A,  a  solution  of  sodium  sulphate  (142  grams)  in  98  per 
cent,  sulphuric  acid  (1000  c.c.);  Av  a  mixture  of  equal  volumes  of 
solution  A  and  water ;  B,  a  solution  of  potassium  hydrogen  sulphate 
in  4  parts  of  water ;  Bv  a  mixture  of  equal  volumes  of  solution  B  and 
water.  The  “dead  point”  of  the  dilution  of  A  lies  between  16°  and 
17°  ;  of  Ax  at  8° ;  of  B  at  14°  ;  and  of  Bx  at  -  2°.  From  these  results, 
the  conclusion  is  drawn  that  the  alkali  hydrogen  sulphates  are  decom¬ 
posed  by  water  into  alkali  sulphate  and  sulphuric  acid.  A  solution  of 
potassium  hydrogen  sulphate  behaves  as  a  freshly  prepared  solution  of 
potassium  sulphate  and  sulphuric  acid,  and  on  slowly  cooling  deposits 
crystals  of  the  normal  sulphate.  K.  J.  P.  O. 


Decomposition  of  Dissolved  Sodium  Carbonate  into  Sodium 
Hydroxide  and  Carbon  Dioxide.  Friedrich  W.  Kuster  and  Max 
Gruters  (Ber.,  1903,  36,  748 — 752). — When  an  W-solution  of  sodium 
carbonate  is  boiled  in  a  silver  reflux  apparatus,  it  gradually  and  con¬ 
tinuously  loses  carbon  dioxide,  and  the  amount  of  the  latter  evolved 
can  be  determined  by  carrying  it  off  in  a  stream  of  mixed  oxygen  and 
hydrogen  and  absorbing  it  in  standard  baryta  solution  ;  the  quantity 
of  carbon  dioxide  lost  in  each  hour  is  approximately  inversely  pro¬ 
portional  to  the  amount  of  sodium  hydroxide  in  the  solution.  After 
38  hours,  only  83'8  per  cent,  of  the  normal  alkali  is  carbonate,  the 
remainder  being  hydroxide. 

At  50°,  practically  no  carbon  dioxide  is  evolved  from  a  normal 
solution  of  the  carbonate  in  17  days,  but  at  90°  it  is  given  off  slowly 
and  uniformly,  so  that  after  358  hours  1'70  per  cent,  of  the  alkali  is 
transformed  into  hydroxide  ;  the  measurements  given  show  that  its 
vapour  pressure  at  this  temperature  is  0000072  atmospheres  or 
0  055  mm.  Even  normal  solutions  containing  90  equivalents  per  cent, 
of  carbonate  and  10  equivalents  per  cent,  of  hydroxide  lose  carbon 
dioxide  very  slowly  at  90°,  the  partial  pressure  being  0-019  mm. 

W.  A.  D. 
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Solubility  of  Ammonium  Nitrate  in  Water  between  12°  and 
40°.  Wolf  Muller  and  Paul  Kaufmann  (Zeit.  physikal.  Ghem ., 
1903,  42,  497 — 500). — For  the  solubility  of  ammonium  nitrate, 
Schwarz  found  a  smaller  value  at  36°  than  at  35°,  and  in  view  of  this 
unlikely  result  the  authors  have  carefully  traced  the  solubility  curve 
of  this  substance  between  12°  and  40°.  They  find  a  discontinuity  (1) 
in  the  solubility  curve,  (2)  in  the  density-temperature  curve  for  the 
saturated  solutions — in  both  cases  at  32° ;  otherwise  the  curves  are 
perfectly  regular.  The  temperature  of  32°  is  the  transition  point  of 
the  rhombic  I  and  rhombic  II  forms  of  ammonium  nitrate  (compare 
Muller,  Abstr.,  1900,  ii,  188).  J.  C.  P. 


Action  of  Hydrogen  on  Silver  Sulphide  in  Presence  of  Anti¬ 
mony  Trisulphide  and  of  Arsenic  Trisulphide.  Henri  Pelabon 
(Gompt.  rend.,  1903, 130,  454 — 456). — The  ratio  of  the  partial  pressure 
of  hydrogen  sulphide  to  the  total  pressure  of  the  gaseous  mixture  was 
determined  when  hydrogen  was  heated  in  contact  with  silver  sulphide, 
mixed  either  with  antimony  trisulphide  or  arsenic  trisulphide  at 
constant  temperature.  The  following  values  of  the  ratio  (R)  were 
found  when  hydrogen  was  heated  at  635°  with  0-5  gram  of  antimony 
trisulphide  mixed  with  the  quantity  of  silver  sulphide  given  : 


of  silver  sulphide. 

R. 

0-35  gram 

0617 

0-40  „ 

0-610 

0-50  „ 

0593 

0-60  „ 

0-551 

0-70  „ 

0-528 

0-80  „ 

0-518 

The  value  of  R  increases  with  an  increasing  proportion  of  antimony 
sulphide  in  the  mixture.  This  result  is  a  consequence  of  the  fact  that 
the  dissolved  silver  sulphide  diminishes  the  vapour  pressure  of  the 
antimony  sulphide  and  this  causes  a  decrease  of  the  partial  pressure 
of  the  hydrogen  sulphide.  When  these  results  are  represented 
graphically,  points  of  inflexion  are  noticed  at  the  parts  of  the  curve 
corresponding  with  the  mixtures  Sb2S3,Ag2S  and  Sb2S3,2Ag2S. 

Similar  results  were  obtained  with  arsenic  trisulphide  at  630°. 


gram  of  arsenic  sulphide  was  used  : 

Weight  of  silver  sulphide. 

R. 

1"0  gram 

0-941 

1*5  „ 

0-875 

2-0  „ 

0-825 

3-0  „ 

0-772 

4-0  „ 

0-743 

5-0  „ 

0-735 

J.  McC. 


Ammonio-Silver  Compounds  in  Solution.  Willis  It.  Whitney 
and  Arthur  C.  Melcher  (J.  Amer.  Ghem.  Soc.,  1903,  25,  69 — 83). — 
From  the  work  of  Konowaloff,  Bodlander,  and  others,  it  has  been 
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rendered  probable  that,  in  dilute  solutions  of  ammonio-silver  com 
pounds,  the  silver  exists  almost  entirely  as  the  complex  cathion 
Ag(NH3)2*.  This  conclusion  has  now  been  confirmed  by  the  method 
of  electric  transference.  When  an  electric  current  is  passed  from  a 
solution  containing  ammonia  and  silver  nitrate  into  an  adjoining  solu¬ 
tion  of  a  normal  sodium  salt,  the  silver  migrates  as  a  complex  ion 
into  the  latter  solution.  A  similar  result  is  attained  when  silver 
sulphate  is  substituted  for  silver  nitrate,  the  ion  in  both  cases  being 
supposed  to  have  the  formula  Agn(NH3)2?l. 

The  addition  of  silver  oxide  to  ammonia  solutions  does  not  alter 
their  freezing  points.  Ammonio-silver  hydroxide  may  be  formulated 
Agw(NH3)rt+1(OH)n ;  it  is  shown  to  be  a  highly  dissociated  base,  and 
its  equivalent  conductivity  changes  only  very  slightly  with  increasing 
dilution.  Solubility  determinations  of  silver  oxide,  chloride,  and 
bromide  respectively  were  made  in  aqueous  ammonia  solutions. 
Within  the  limits  of  concentration  in  the  experiments,  the  amount  of 
silver  oxide  dissolved  was  almost  exactly  proportional  to  the  quantity 
of  ammonia  in  solution.  In  the  case  of  silver  chloride,  the  ratio 
C'nh-j  :  varied  continuously,  but  approximated  to  a  constant,  202, 

in  dilute  solution.  With  silver  bromide,  where  the  concentration  of 
the  dissolved  silver  is  small,  the  ratio  shows  no  progressive  variation 
with  tho  concentration  of  the  ammonia  ;  the  solubility  is  proportional 
to  the  concentration  of  the  ammonia.  The  ratio  of  the  solubilities  in 
dilute  ammonia  of  silver  oxide  and  chloride  is  the  same  as  the  ratio  of 
their  solubilities  in  water.  The  solubility  of  silver  oxide  in  ammonia 
is  much  greater  at  0°  than  at  25°,  whilst  the  reverse  is  the  case  for 
its  solubility  in  pure  water ;  this  is  due  to  a  much  slighter  dissocia¬ 
tion-tendency  of  the  complex  ion  at  the  lower  temperature. 

A.  McK. 


Formation  of  Bleaching  Powder.  F.  Winteler  (Zeit.  angew. 
Chem.y  1903,  16,  32 — 34). — A  criticism  of  the  work  of  Foerster  and 
Muller  (Abstr.,  1902,  ii,  640,  642;  and  this  vol.,  ii,  142)  and  of 
Foerster  and  Jorre  (Abstr.,  1900,  ii,  242)  on  hypochlorous  acid  and 
its  conversion  into  chloric  and  hydrochloric  acids.  K.  J.  P.  O. 


Solubility  of  Gypsum  in  Solutions  of  Sodium  Chloride. 
Charles  Cloez  (Bull.  Soc.  chim.,  1903,  [iii],  29,  167 — 169). — The 
solubility  of  calcium  sulphate  in  aqueous  solutions  of  sodium  chloride 
increases  with  the  concentration  of  the  latter  salt  (compare  Ditte, 
Abstr.,  1898,  ii,  510).  This  accounts  for  the  observation  that  solu¬ 
tions  containing  both  sodium  chloride  and  calcium  sulphate  deposit  on 
evaporation,  first,  pure  sodium  chloride,  and  eventually,  a  mixture  of 
the  two  salts. 

The  removal  of  magnesium  sulphate  from  brine,  intended  for  con¬ 
version  into  table  salt,  by  addition  of  lime  is  objectionable,  since  a 
portion  of  the  calcium  sulphate  produced  remains  in  the  product.  The 
solubilities  of  calcium  sulphate  in  solutions  of  sodium  chloride  of 
various  strengths  are  tabulated  in  the  original.  T.  A.  H. 
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Plaster  of  Paris.  I.  Dehydration  of  Gypsum.  Charles  Cloez 
(Bull.  Soc.  chim.,  1902,  [iii],  29,  169 — 171). — Gypsum  is  completely 
dehydrated  when  heated  for  4  hours  at  145°  (compare  Lacroix,  Compt. 
rend.,  1898,  126,  360,  and  553) ;  the  product  is  hygroscopic,  and  when 
exposed  to  air  at  the  ordinary  temperature  (14 — 16°)  absorbs  in  the 
first  hour  3‘7  percent.,  and  in  19  hours  7‘5  per  cent.,  of  water;  beyond 
this  point,  absorption  is  slow,  and  after  78  hours  only  amounts  to  7’93 
per  cent,  (compare  Landrin,  Abstr.,  1875,  106).  When  exposed  to 
air  at  lower  temperatures  (5 — 7°),  the  absorption  is  slower,  but  of  the 
same  order.  The  amount  of  water  absorbed,  7 '8  per  cent.,  does  not 
correspond  with  the  formation  of  a  definite  hydrate.  Curves  showing 
the  rate  of  absorption  at  the  temperatures  mentioned  are  given  in  the 
original.  T.  A.  H. 

Plaster  of  Paris.  II.  “  Setting.”  Charles  Cloez  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  171 — 174). — Anhydrous  calcium  sulphate,  when 
placed  in  its  own  weight  of  water,  raises  the  temperature  of  the 
latter  by  14°  to  22c  ;  the  temperature  afterwards  falls  steadily  for  about 
10  minutes,  then  remains  stationary  for  a  short  time,  and  finally  rises 
to  a  higher  level  than  the  temperature  produced  immediately  on 
admixture.  Similar,  but  less  marked,  changes  occur  when  partially 
dehydrated  gypsum  is  placed  in  water.  The  temperature  changes  in 
the  order  indicated  are  regarded  as  due  to  hydration,  solution  of  the 
hydrate  formed,  and  “  setting  ”  of  the  supersaturated  solution  produced 
(compare  Le  Chatelier,  Abstr.,  1883,  712).  T.  A.  H. 

Tetragenic  Double  Salts,  with  Particular  Reference  to 
Kainite.  Willy  Meyerhoffer  (Zeit.  anorg.  Chem.,  1903,  34, 
145 — 173). — A  tetragenic  double  salt  is  one  containing  four  different 
elements  or  radicles  (exclusive  of  water  of  crystallisation),  such  as 
kainite,  MgS04,KCl,3H20.  If  the  solution  of  such  a  salt  is  neutral, 
determination  of  three  of  the  components  is  sufficient  to  settle  the 
composition.  It  is  deduced  that  a  tetragenic  double  salt  must  have  at 
least  two  temperatures  of  formation  and  may  have  three.  The  tem¬ 
peratures  of  formation  of  kainite  are  76°  and  85°.  Although  the 
composition  of  a  solution  may  not  be  known,  certain  relationships 
between  the  composition  and  the  nature  of  the  solid  with  which  it  is 
in  contact  can  be  derived.  These  relationships  are  termed  tho 
“  characteristics  ”  of  the  solution,  and  they  are  illustrated  in  the  case 
of  kainite  and  some  other  salts. 

The  polytherms,  or  equilibrium  relationships  at  different  tempera¬ 
tures,  of  kainite  are  discussed  for  the  whole  range  of  existence  of  this 
substance,  and  it  is  proved  that  besides  the  above  primary  tempera¬ 
tures  of  formation  others  of  a  secondary  nature,  lower  than  these, 
must  exist.  It  is  shown  that  kainite  can  best  be  represented  by  the 
formula  MgS04,KCl,3H20,  and  not  by  MgS04,K2S04,MgCl2,6H20. 

In  a  discussion  of  the  natural  formation  of  the  “  hard  salt  ”  bed  at 
Stassfurt,  it  is  proved  that  at  any  rate  in  all  cases  the  formation  has 
not  taken  place  by  rapid  washing  away  of  liquor  from  carnallite  and 
kieserite  so  as  to  leave  no  time  for  the  formation  of  kainite. 

The  author  discusses  the  technical  processes  in  use  for  preparing 
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other  salts  from  kainite,  and  considers  the  methods  of  Douglas,  of 
Precht,  and  of  the  Westregeln  works  from  the  standpoint  of  the 
doctrine  of  equilibrium.  J.  McC. 

Determination  of  the  Solubility  of  Magnesium  Oxide  and 
Zinc  Oxide  in  Water.  Dupr£,  jun.,  and  Bialas  (Zeit.  angew.  Chem., 
1903,  16,  54 — 55). — The  authors  have  determined  the  solubility  in 
water  of  magnesium  and  zinc  oxides  by  means  of  the  electric  conduc¬ 
tivity  of  their  solutions.  Kohlrausch’s  telephone  method  was  used 
with  a  slight  modification  in  the  electrical  arrangements,  for  which 
the  original  article  and  drawings  should  be  consulted. 

From  the  results,  it  has  been  established  that  the  solubility  in  water 
at  18°  of  magnesium  oxide  is  1  in  172,000  ;  that  of  zinc  oxide,  1  in 
236,000.  L.  de  K. 


Determination  of  Boiling  Points  of  Copper  and  Zinc. 
Ch.  FjSry  (Ann.  Chim.  Phys.,  1903,  [vii],  28,  428 — 432.  Compare 
this  vol.,  ii,  124). — Both  zinc  and  copper  can  be  readily  distilled  by  the 
aid  of  an  electric  furnace.  The  boiling  point  of  the  zinc,  measured 
by  a  thermoelectric  junction  (compare  loc.  cit.),  was  1040°,  and  is 
probably  about  100°  too  high.  The  boiling  point  of  copper  was 
found  to  be  2100°.  It  was  found  possible  to  completely  separate  the 
two  metals  from  an  alloy  by  fractional  distillation.  K.  J.  P.  O. 

Copper  Cadmium  Alloys.  P.  Denso  (Zeit.  EleJctrochem.,  1903, 
9,  135 — 137). — Alloys  of  copper  and  cadmium  containing  less  than 
10  per  cent,  of  copper  are  treated  with  cold  5  per  cent,  hydrochloric 
acid,  or  are  used  as  anodes  in  a  neutral  solution  of  cadmium  sulphate. 
Cadmium  is  dissolved,  and  crystals  of  an  alloy  having  the  com¬ 
position  CuCd3  are  left  behind.  T.  E. 

Some  Products  of  Reduction  of  Copper  Salts  by  Hydroxyl- 
amine.  E.  Pochard  (Compt.  rend.,  1903,  136,  504 — 506). — Oup'ous 
acetate,  Cu2(C2H302)2,  is  obtained  in  white,  needle-shaped  crystals  by 
slowly  adding  a  solution  of  hydroxylamine  sulphate  to  a  warm  solu¬ 
tion  of  cupric  acetate  containing  excess  of  ammonium  acetate.  When 
the  solution  is  completely  decolorised,  acetic  acid  is  added  and  the 
cuprous  acetate  deposits.  It  is  very  easily  oxidised  in  the  air.  It  is 
partially  decomposed  by  water  into  cuprous  oxide  and  acetic  acid,  but 
it  is  stable  in  presence  of  acetic  acid. 

Ammonio-cupn'ous  sulphate,  Cu2S04,4NH3,  is  precipitated  when 
hydroxylamine  sulphate  is  added  to  an  alcoholic  ammoniacal  solution 
of  cupric  sulphate,  but  the  precipitate  also  contains  much  ammonium 
sulphate.  It  can  be  prepared  pure  by  reducing  a  suspension  of  basic 
cupric  carbonate  in  dilute  ammonia  solution  with  hydroxylamine  sul¬ 
phate  at  80°.  Carbon  dioxide,  nitrogen,  and  nitrous  oxide  are  evolved. 
To  the  cooled  solution,  alcohol  is  added,  and  a  heavy  white  precipitate 
of  ammonio-cuprous  sulphate  is  formed.  It  is  readily  oxidised  in 
the  air  and  soluble  in  ammonia  solution,  but  is  decomposed  by  pure 
water.  When  heated  at  100°,  it  does  not  lo«e  ammonia,  but  above 
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this  temperature  it  loses  ammonia,  and  the  cuprous  sulphate  residue 
decomposes. 

Other  cuprous  salts  of  acids  containing  oxygen  can  be  produced  by 
this  process.  J.  McC. 

Existence  of  Electrolytic  Peroxides  of  Lead,  Nickel,  and 
Bismuth.  Auguste  Hollaed  ( Compt .  rend.,  1903,  136,  229 — 231). 
— Up  to  the  present,  it  has  been  supposed  that  the  peroxide  of  lead, 
Pb02,  is  alone  deposited  on  the  anode  during  the  electrolysis  of  a 
solution  of  a  lead  salt,  and  consequently  the  factor,  0866,  has  been 
used  to  express  the  ratio  of  the  quantity  of  lead  used  to  the  amount 
of  oxide  formed.  It  is  now  found  that  this  factor  is  too  large  ;  an 
oxide  of  lead  is  therefore  deposited  which  contains  more  oxygen  than 
the  dioxide ;  further,  the  proportion  of  this  higher  oxide  is  the  greater 
the  less  the  concentration  of  the  lead  in  the  solution.  In  the  experi¬ 
ments,  300  c.c.  of  a  solution  of  lead  nitrate  were  used,  containing 
quantities  of  lead  varying  from  0*0106  to  10  grams;  some  excess  of 
nitric  acid  and  copper  nitrate  corresponding  with  10  grams  of  copper 
were  also  present.  Platinised  platinum  gauze  was  used  as  anode. 
For  the  most  dilute  solution,  the  value  of  the  factor  was  0*740,  and 
gradually  rose  to  0*861  for  the  most  concentrated  solution.  It  was 
not  ascertained  whether  a  single  oxide  or  several  higher  oxides  were 
formed.  In  the  electrolysis  of  a  moderately  concentrated  solution  of  a 
lead  salt,  lead  dioxide  is  apparently  at  first  deposited,  and  then  becomes 
covered  with  a  layer  of  a  higher  oxide  as  the  amount  of  lead  in  the 
bath  decreases. 

When  a  solution  of  nickel  (0*05  gram  in  300  c.c.)  containing 
chromic  acid  and  alkali  pyrophosphate  is  electrolysed  at  70°,  using  a 
current  of  0*1  ampere  for  54  hours,  the  peroxide  Ni04  was  deposited. 
On  electrolysis  of  a  solution  of  bismuth  sulphate,  0*05  gram  of  bismuth 
for  300  c.c.  containing  excess  of  nitric  acid  and  copper  sulphate 
(40  grams),  a  peroxide,  Bi207,  was  deposited  as  a  citron-yellow  powder. 

K.  J.  P.  O. 

Mercury  Derivatives  of  Nitrogen  Compounds.  Hugo  Furth 
( Monatsh .,  1902,  23,  1147 — 1161). — That  the  action  of  ethyl  iodide  on 
the  infusible,  white  precipitate  obtained  when  a  solution  of  mercuric 
chloride  is  treated  with  ammonia  leads  to  the  formation  of  mercuric 
iodide  and  ethylamine,  and  that  ethylamine  is  also  formed  by  the 
action  of  ethyl  iodide  on  Millon’s  base,  is  evidence  in  favour  of  the 
formula  NH2*HgCl  for  the  former  compound  (Hofmann  and  Marburg, 
Abstr.,  1899,  i,  486),  but  against  Bammelsberg’s  formula  for  the  latter 
(compare  Pesci,  Abstr.,  1899,  ii,  750).  The  formula 

OH-Hg-OHg-NH3-OH,  OH-Hg*OHg-NH2,  and  0<||>NH 

agree  with  the  properties  of  Millon’s  base  and  its  dehydration  deriva¬ 
tives  better  than  Hofmann  and  Marburg’s  formulae. 

Millon’s  base  is  precipitated  from  an  aqueous  solution  of  mercury 
acetamide  on  addition  of  ammonia ;  ammonium  chloride  precipitates 
the  chloride,  ammonium  nitrate,  the  nitrate,  of  the  base. 

The  action  of  aniline  hydrochloride  on  excess  of  mercury  acetamide 
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leads  to  the  formation  of  the  chloride  of  a  phenyl  derivative  of  Millon’s 
base,  HgCl'OHg’NHPh,  which  is  obtained  as  a  yellow  precipitate. 
Excess  of  aniline  hydrochloride  leads  to  the  formation  of  the  crystalline, 
phenylated,  fusible,  white  precipitate  described  by  Gmelin. 

On  addition  of  mercurous  nitrate  to  mercury  acetamide,  a  white 
precipitate,  which  turns  yellowish-green,  is  formed,  This  substance  is 
blackened  by  ammonia,  gives  off  nitrous  fumes  when  heated,  is  also 
formed  by  the  action  of  mercuric  oxide  on  mercurous  nitrate  in 
boiling  aqueous  solution,  and  has  probably  the  constitution  represented 
by  the  formula  Hg'O’Hg'NOg.  G.  Y. 

Revision  of  the  Atomic  Weight  of  Cerium.  Bohuslav 
Brauner  and  Alexander  Batek  ( Zeit .  anorg.  Chem.,  1903,  34, 
103 — 123). — The  authors  give  a  short  account  of  the  various  deter¬ 
minations  of  the  atomic  weight  of  cerium  which  have  been  made 
up  to  the  present.  The  cerium  used  in  the  investigation  was  ob¬ 
tained  from  Bastnas  and  did  not  contain  thorium.  The  oxalate  was 
prepared  in  the  usual  way,  and  then  boiled  for  a  long  time  with 
potassium  oxalate  solution  to  remove  the  metals  of  the  yttrium 
group.  Basic  cerium  sulphate-nitrate  was  then  precipitated  and  the 
precipitate  dissolved  in  a  mixture  of  nitric  and  sulphuric  acids  and 
the  basic  salt  again  precipitated.  The  salt  was  then  treated  with 
sulphur  dioxide  and  sulphuric  acid  and  the  ceric  sulphate  thus 
obtained  was  subjected  to  fractional  crystallisation  at  40 — 50°. 
Cerium  oxalate  was  prepared  from  the  crystals  and  analysed.  It 
was  proved  that  cerium  oxalate  has  a  normal  composition  and  is  suit¬ 
able  for  atomic  weight  determinations.  The  second  method  of  purifi¬ 
cation  adopted  was  that  of  Wyrouboff  and  Verneuil,  namely,  by 
precipitation  with  hydrogen  peroxide  and  ammonia.  The  third 
method  consisted  in  forming  the  basic  nitrate  by  hydrolysis  and,  after 
converting  this  into  the  nitrate,  the  ammonium  nitrate  double  salt 
was  prepared  and  recrystallised  several  times. 

The  atomic  weight  of  cerium  calculated  from  the  analysis  of  the 
sulphate  and  oxalate  is  140*249.  The  mean  value  from  seven  analyses 
of  the  sulphate  is  140*21,  and  the  mean  value  from  18  analyses  of 
the  oxalate  is  140*265  (0  =  16). 

Incidentally  it  is  mentioned  that  the -purest  cerium  tetroxide 
which  has  been  obtained  is  tinged  slightly  brown,  and  it  has  not  been 
possible,  by  any  modification  of  the  process  of  preparation,  to  produce 
a  colourless  tetroxide  as  described  by  Wyrouboff  and  Yerneuil, 

J.  McC. 

Revision  of  the  Atomic  Weight  of  Cerium.  II.  Bohuslav 
Brauner  {Zeit.  anorg.  Chem.,  1903,  34,  207 — 237). — By  fractional 
crystallisation,  pure  ceric  sulphate  has  been  obtained  and  also 
a  pure  ceric  oxalate.  The  mean  value  for  the  atomic  weight  of 
cerium  deduced  from  five  determinations  of  the  cerium  tetr¬ 
oxide,  obtained  by  igniting  the  oxalate,  and  four  determinations  of 
the  oxalic  radicle  is  140*246.  The  oxalic  acid  was  determined 
by  adding  a  weighed  quantity  of  potassium  permanganate  just 
insufficient  to  effect  complete  oxidation  and  finishing  by  titration  with 
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N/  10  potassium  permanganate  solution,  of  which  less  than  0'5  c.c. 
was  required. 

By  the  action  of  potassium  iodide  and  hydrochloric  acid  in  a 
sealed  tube  at  90°  on  cerium  tetroxide,  it  has  been  proved  that  this 
substance  has  the  formula  Ce204. 

Octahydrated  cerium  sulphate  does  not  lose  its  water  of  crystal¬ 
lisation  completely  at  250°  as  Wyronboff  and  Yerneuil  assert.  The 
loss  of  water  is  not  complete  until  a  temperature  of  630°  is  reached, 
and  at  650°  the  sulphate  begins  to  decompose  with  formation  of  an 
insoluble  basic  sulphate.  The  atomic  weight  deduced  from  the 
weight  of  cerium  tetroxide  obtained  from  octahydrated  ceric  sulphate 
by  ignition  is  140-25  and  14026. 

It  has  been  noticed  that  the  weight  of  cerium  tetroxide  increases 
with  the  time  between  the  ignition  and  the  weighing  ;  this  has  been 
proved  not  to  be  due  to  the  cooling  or  to  the  hygroscopic  nature  of 
the  substance,  but  is  best  accounted  for  by  assuming  that  a  condensa¬ 
tion  or  occlusion  of  gas  (oxygen)  takes  place  on  the  solid,  and  this  is 
in  conformity  with  the  well-known  catalytic  oxygen-carrying  power  of 
the  substance. 

The  author  gives  an  account  of  the  various  descriptions  of  the 
colour  of  cerium  tetroxide  which  have  been  given.  In  Sterba’s  pro¬ 
cess  (Abstr.,  1901,  ii,  602),  an  absolutely  white  oxide  is  obtained, 
but  this  has  now  been  proved  to  contain  silver.  A  pure  white  oxide 
is  produced  by  precipitating  ceric  hydroxide  and  treating  this  with 
chlorine  in  presence  of  excess  of  potassium  hydroxide.  The  precipi¬ 
tate  is  dissolved  in  dilute  sulphuric  acid  and  the  sulphate  on  ignition 
gives  a  white  tetroxide ;  this,  however,  is  not  pure  but  contains 
silica.  When  the  sulphate  is  prepared  from  either  of  these  white 
tetroxides,  its  analysis  leads  to  the  atomic  weight  140’248  for 
cerium.  On  ignition  of  the  sulphate  obtained  from  the  white 
tetroxide,  a  tetroxide  is  obtained  which  has  a  yellow  tinge.  Pure 
cerium  tetroxide  has  always  this  yellow  tinge  ;  if  it  is  white,  it  must 
be  regarded  as  impure.  The  author  sets  up  the  hypothesis  that 
pure  cerium  tetroxide  is  white,  but  by  condensation  of  oxygen  on  its 
surface  it  assumes  a  yellow  tinge,  but  the  presence  of  other  oxides 
prevents  this  condensation  of  oxygen,  and  so  the  impure  tetroxide 
remains  white. 

It  may  now  be  regarded  as  settled  that  the  atomic  weight  of  cerium 
is  140'25,  with  a  small  uncertainty  in  the  second  decimal  place. 

J.  McO. 

Occurrence  of  Alum  as  an  efflorescence  on  Bricks.  Harry  F. 
Keller  (J.  Amer.  Chem.  Soc.,  1903,  25,  214—215). — Some  white 
brickwork  which  had  been  treated  with  sulphuric  acid  and  then 
thoroughly  washed  to  remove  iron  stains,  subsequently  showed  a 
white  efflorescence  consisting  mainly  of  potash  alum.  A.  McK. 

Action  of  Solutions  of  Bleaching  Powder  and  of  Hypochlorous 
Acid  on  Metals.  Alex.  D.  White  (J.  Soc.  Chem.  Ind.,  1903,  22, 
132 — 134). — Iron,  tin,  copper,  nickel,  and  cobalt,  when  immersed  in  a 
solution  of  bleaching  powder  of  sp.  gr.  1’040,  are  rapidly  attacked 
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with  the  evolution  of  oxygen.  Aluminium  and  magnesium  are  similarly 
attacked,  but  the  gas  produced  consists  almost  entirely  of  hydrogen. 
Antimony  and  lead  are  not  acted  on,  whilst  lead  and  zinc  are  only 
slightly  attacked. 

The  effect  of  sunlight  on  a  solution  of  bleaching  powder  is  the 
evolution  of  a  gas  consisting  of  oxygen,  96-3  per  cent.,  and  nitrogen, 
3  ‘1  per  cent. 

Hypochlorous  acid  in  aqueous  solution  slowly  attacked  strips  of  iron, 
tin,  copper,  nickel,  and  cobalt,  chlorine  being  liberated  in  every  case. 
With  iron,  hydrogen  is  also  formed,  and  oxygen  is  found  mixed  with 
the  chlorine  in  the  copper,  nickel,  and  cobalt  experiments.  Magnesium 
is  quickly  attacked,  pure  hydrogen  being  formed,  whilst  aluminium 
causes  the  liberation  of  both  hydrogen  and  chlorine. 

With  the  exception  of  tin,  aluminium,  and  magnesium,  all  these 
metals  cause  disintegration  of  linen  fabrics  to  take  place  when  in 
contact  with  the  latter  in  bleaching  solutions.  W.  P.  S. 

Spontaneous  Decarburisation  of  Steel.  G.  Belloc  ( Compt . 
rend.,  1903,  136,  500 — 501). — The  author  has  already  proved  (Compt. 
rend.,  1900, 131,  336)  that  when  steel  is  kept  at  a  temperature  superior 
to  800°  decarburisation  takes  place.  It  has  now  been  shown  that  this 
is  independent  of  the  atmosphere  in  which  the  heating  takes  place,  and 
even  in  hydrogen  the  decarburisation  is  not  diminished.  If  the  steel 
is  placed  in  a  vacuum  and  then  quickly  heated,  decarburisation  takes 
place. 

If  the  metal  is  first  heated  for  a  long  period  at  about  550°,  then  at 
above  800°,  no  decarburisation  takes  place.  At  the  lower  temperature, 
the  occluded  gas  is  expelled,  and  the  decarburisation  is  associated  with 
the  presence  of  occluded  gas.  In  the  absence  of  occluded  gas,  there  is 
a  volatilisation  of  some  iron,  and  the  residual  carbon  combines  so  as  to 
super-carbonise  the  steel.  J.  McC. 

Influence  of  Certain  Treatments  on  the  Micro  structure  of 
Nickel  Steels.  Leon  Guillet  (Compt.  rend.,  1903,  136,  502 — 504). 
— When  a  nickel  steel  is  tempered  without  being  raised  to  the 
temperature  of  transformation  from  the  non-magnetic  to  the 
magnetic  condition,  no  change  takes  place  in  its  micro-structure.  If 
the  nickel  steel  has  a  martensite  structure,  there  is  a  tendency  for  it 
to  pass  into  the  polyhedral  form,  but  the  mai’tensite  remains  the 
predominant  structure.  Only  the  polyhedral  forms  of  nickel  steel  are 
modified  by  annealing,  but  whereas  the  change  by  tempering  only 
takes  place  with  an  alloy,  the  transformation  point  of  which  lies  near 
the  ordinary  temperature,  the  change  by  annealing  takes  place  with  a 
more  extended  series  of  alloys.  The  temperature  at  which  the 
change  takes  place  by  annealing  is  about  700°.  Those  nickel  steels 
which  are  altered  by  tempering,  are  likewise  changed  by  cold 
hammering.  When  the  nickel  steel  is  exposed  to  a  pressure  which 
does  not  exceed  the  limits  of  the  elasticity,  the  cleavage  planes 
become  more  evident,  and  when  greater  pressure  is  applied  the 
polyhedral  form  changes.  Ordinary  nickel  steel  is  not  altered  in 
structure  when  cooled  to  —78°;  at  this  temperature,  the  martensite 
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structure  becomes  much  more  marked  in  a  nickel  steel  already 
possessing  this  structure.  The  irreversible  change  of  non-magnetic 
into  magnetic  nickel  steel  at  —78°  observed  by  Dumas  ( Annales  des 
Mines,  1902)  does  not  take  place  instantaneously.  The  polyhedral 
structure  is  destroyed  as  the  temperature  falls,  and  it  disappears  com¬ 
pletely  at  —  40°. 

The  change  which  takes  place  by  cementation  and  decarburisation 
has  also  been  studied,  but  is  complicated  by  the  simultaneous  anneal¬ 
ing  which  accompanies  these  processes.  J.  McC. 

Equilibrium  which  exists  between  Copper,  Silicon,  and 
Manganese,  and  the  Manganese  Silicide,  MnSi2.  Paul  Lebeau 
(< Compt .  rend.,  1903,  136,  231 — 233.  Compare  this  vol.,  ii,  215). — 
Fused  copper  silicide  containing  relatively  small  quantities  of  silicon 
and  some  second  metal  such  as  manganese,  cobalt,  &c.,  forms  a  system  in 
which  various  quantities  of  one  of  the  latter  metals  may  react  with 
varying  quantities  of  the  silicon ;  thus,  several  silicides  of  the  metal 
may  be  obtained.  Starting  with  a  mixture  of  50  grams  of  copper,  23 
grams  of  manganese  tetroxide,  Mn304,  33  grams  of  potassium  silico- 
fluoride,  and  19  grams  of  sodium,  which  was  heated  in  a  Perrot’s 
furnace,  the  quantities  of  the  two  substances  last  mentioned  have 
been  gradually  raised  without  altering  the  ratio  Cu  :  Mn.  It  was 
found  that  when  the  quantity  of  silicon  was  less  than  10  per  cent,  the 
silicide,  Mn2Si  ( loc .  cit.),  was  formed ;  it  remains  undissolved  on  treat¬ 
ing  the  fused  mass  with  nitric  acid.  On  raising  the  quantity  of  silicon 
to  15  per  cent.,  the  crystals  had  the  composition  MnSi.  When  a 
mixture  of  14-9  per  cent,  copper,  80-43  silicon,  and  3-25  manganese 
was  used,  a  third  silicide,  MnSi2,  could  be  isolated ;  it  forms  small, 
dark  grey,  apparently  octahedral  crystals  having  a  density  5’24  at  13°; 
it  is  not  attacked  by  nitric  or  sulphuric  acids,  but  is  really  soluble  in 
hydrofluoric  acid  and  quickly  decomposed  by  concentrated  alkalis. 

K.  J.  P.  O. 

Molybdic  Acid.  Fbanz  Mtlius  {Ber.,  1903,  36,  638 — 6l0). — 
In  this  communication,  the  results  of  the  author’s  study  of  molybdic 
acid  and  the  molybdates  are  summarised.  No  sdlid  molybdic  acid 
exists  corresponding  with  the  telluric  acid,  H6Te06.  The  colourless 
molybdic  acid  obtained  in  aqueous  solution  corresponds  with  a^otelluric 
acid,*  with  which  it  agrees  in  having  an  infinite  solubility  in  cold 
water,  complex  composition,  in  being  soluble  in  alcohol,  in  being  pre¬ 
cipitated  in  the  form  of  acid  salts,  and  in  precipitating  solutions  of 
proteids.  Of  the  solid  forms  of  molybdic  acid,  the  yellow  acid, 
H4Mo05,  has  the  greatest  solubility  in  water,  and  is  slowly  formed 
when  solutions  of  molybdates  or  molybdic  acid  are  treated  with  nitric 
or  hydrochloric  acid.  The  ordinary  solution  of  ammonium  molybdate, 
containing  nitric  acid  used  to  estimate  phosphates,  contains  acid 
ammonium  molybdates  and  molybdic  acid,  and  is  unstable,  as  the  acid 
ammonium  salts  are  liable  to  crystallise  out.  An  ammonium  salt, 
NH3,4Mo03,6H20,  has  been  obtained  which  loses  half  its  ammonia 
when  heated ;  it  is  possibly  an  octamolybdate,  and  is  formed  as  small, 
colourless  needles  when  a  given  quantity  of  acid  is  added  to  a  solu¬ 
tion  of  ordinary  ammonium  molybdate  ;  from  a  solution  in  hot  water, 
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a  less  hydrated  salt  separates  ;  it  has  an  acid  reaction,  precipitates 
proteids,  and  does  not  give  a  precipitate  with  nitric  acid  ;  in  this,  it 
differs  from  ordinary  ammonium  molybdate.  K.  J.  P.  0. 

Molybdic  Acid.  Arthur  Rosenheim  (. Ber .,  1903,  36,  752 — 753). 
— A  question  of  priority  (compare  Mylius,  preceding  abstract). 

W.  A.  D. 

Uranyl  Bromide.  William  (Echsner  de  Coninck  ( Bull .  Acad. 
Roy.  Belg.,  1902,  12,  1025 — 1028). — Uranyl  bromide,  prepared  by 
the  usual  methods  (Abstr.,  1879,  508),  is  a  cream-coloured,  deliques¬ 
cent  mass,  which  evolves  bromine  on  exposure  to  dry  air,  and  is 
decomposed  into  hydrated  uranic  oxide  and  hydrogen  bromide  in  moist 
air  ;  it  is  soluble  in  water,  forming  a  yellow  solution  which,  when 
kept,  deposits  flocks  of  the  yellow  hydrate  of  uranic  oxide ;  no  further 
decomposition  is  produced  by  ebullition  of  the  solution.  When 
heated,  uranyl  bromide  evolves  bromine  and  hydrogen  bromide,  leaving 
a  residue  of  uranous  oxide.  The  effects  produced  by  the  addition  of 
various  reagents  to  aqueous  solutions  of  uranyl  bromide  are  described 
in  the  original.  T.  A.  H. 

Polonium.  Fritz  Giesel  (Ber.,  1903,  36,  728 — 729). — Radio¬ 
active  bismuth  (polonium)  can  be  purified  by  Mme.  Curie’s  method 
(Fliys.  Zeit.,  1903,  234).  When  the  hydroxide  is  added  to  an  excess 
of  nitric  acid,  a  few  yellow,  flocculent  particles  remain  undissolved 
which  are  phosphorescent  and  emit  only  the  a-  or  non-penetrative  rays 
(Marckwald,  Abstr.,  1902,  ii,  508)  ;  when  the  solution  is  precipitated 
by  the  addition  of  water  in  successive  portions  as  basic  nitrate,  the 
least  soluble  fractions  emit  mostly  the  a-rays,  whilst  the  most  soluble 
fractions  ultimately  give  the  /3-rays  only.  If  now  the  partially  purified 
a-material  is  treated  with  metallic  bismuth  according  to  Marckwald’s 
method,  an  intensely  active  product,  emitting  non-penetrative  rays,  is 
obtained. 

The  a-rays  of  polonium  are  best  recognised  by  means  of  a  gelatin 
zinc  sulphide  screen,  and  the  /3-rays  by  a  screen  of  barium  platino- 
cyanide  ;  the  /3-rays  of  radium  affect  both  screens  in  the  same  way. 

W.  A.  D. 

Preparation  of  Colloidal  Metal  Solutions.  Ferdinand  Henrich 
(Ber.,  1903,  36,  609 — 616). — Colloidal  metallic  solutions  can  be  pre¬ 
pared  by  reducing  the  salts  with  polyvalent  phenols  and  photographic 
developers  such  as  “eikonogen.”  Gold  chloride  yields,  in  acid  solution, 
blue,  and  occasionally  green  and  rose-coloured  solutions,  but  in  alkaline 
solution  violet  and  red  solutions  which  are  much  more  stable  ;  platinum 
tetrachloride  gives  brown  solutions,  silver  nitrate  a  brownish-red  solu¬ 
tion,  and  mercurous  nitrate  a  dark  brownish-yellow  solution.  The  solu¬ 
tions  pass  unchanged  through  a  hardened  filter  and  after  purification 
by  dialysis,  do  not  deposit  metal  when  boiled.  When  subjected  to  an 
electrical  potential  difference,  the  metal  passes  to  the  positive  pole, 
leaving  a  clear  liquid  round  the  negative  pole.  The  solutions  are  not 
altered  by  freezing,  but  are  very  sensitive  to  the  presence  of  acids, 
bases,  and  salts,  especially  barium  and  zinc  chlorides.  T.  M.  L. 
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Pure  Rhodium.  Sofus  M.  Jorgensen  {Zeit.  anorg.  Chem.,  1903, 
34,  82 — 85). — As  Palmaer  has  shown  that  there  is  a  very  close 
analogy  between  rhodium  and  iridium  salts,  it  was  thought  possible 
that  the  chloropentamminerhodium  chloride  used  in  the  determination 
of  the  atomic  weight  of  rhodium  might  have  contained  iridium,  but 
a  repetition  of  the  determination  with  a  salt  quite  free  from  iridium 
gave  the  same  number  as  before.  The  chloropentammine  chloride  can 
be  freed  from  iridium  completely  by  transforming  it  into  the  xantho- 
nitrate,  and  then  back  into  the  chloropentamminerhodium  chloride ; 
iridium  does  not  appear  to  form  a  xantho-salt.  The  purification  may 
also  be  effected  by  heating  the  salt  on  the  water-bath  with  nitric 
acid  of  sp.  gr.  1  ‘40  until  no  precipitation  is  obtained  when  the  solution 
is  diluted  and  treated  with  silver  nitrate ;  on  cooling,  rectangular 
crystals  of  chloropentamminerhodium  nitrate  separate.  The  liquid 
is  added  to  its  own  volume  of  water  and  the  deposited  salt  filtered  and 
washed,  then  air-dried,  dissolved  in  warm  water,  and  added  to  con¬ 
centrated  hydrochloric  acid,  when  iridium-free  chloropentammine¬ 
rhodium  chloride  is  deposited,  from  which  pure  rhodium  can  be 
obtained.  The  salt,  however,  always  contains  some  nitric  acid  from 
which  it  is  freed  by  treatment  first  with  7  per  cent,  sodium  hydroxide 
solution,  then  with  hydrochloric  acid.  J.  McC. 
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Mineralogical  Chemistry. 


Native  Arsenic  from  Montreal.  Nevil  Norton  Evans  ( Amer . 
J.  Sci.,  1903,  [iv],  15,  92 — 93). — A  vein  in  nepheline-syenite  at 
Mount  Royal,  Montreal,  contains  native  arsenic  and  calcite,  with 
very  small  amouuts  of  realgar  and  pyrites.  The  arsenic  is  in  large 
reniform  masses  with  concentric  structure ;  analysis  gave  : 

As.  Sb.  S.  Insol.  Total.  Sp.  gr. 

98-14  T65  0T6  0-15  100-10  5-74 

L.  J.  S. 

Pebbles  of  Argentiferous  Copper  from  Mexico.  J.  J.  Fitz¬ 
patrick  ( Zeit .  Kryst.  Min.,  1903,  37,  305  ;  from  Proc.  Liverpool  Geol. 
Soc.,  1900,  8,  451). — Rounded  pebbles  of  native  copper  with  enclosed 
particles  of  native  silver  were  found  in  the  river-bed  of  the  Puebla 
valley  near  Popocatepetl  ;  two  of  them  weigh  390  and  220  grams 
respectively.  Analysis  gave  : 


Cu. 

94-05 


Sn. 

2-28 


Fp. 

3-57 


Ag- 

0-06 


L.  J.  S. 
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Some  Copper  Ores  :  the  Zircon  Group.  S.  Stevanovic  (Zeit. 
Kryst.  Min.,  1903,  37,  235 — 256). — Stylotypite,  Famatinite ,  and 
Enargite. — Specimens  of  copper  ore  from  the  “  Caudalosa  Costrovir- 
royna  ”  mine  in  Peru  consist  of  stylotypite,  a  luzonite  rich  in  anti¬ 
mony,  massive  quartz,  crystals  of  enargite,  and  crystals  of  tennantite ; 
the  several  minerals  were  deposited  in  the  order  enumerated.  The 
result  of  analyses  of  the  massive,  black  stylotypite  are  given  under 
I  and  II,  and  of  crystals  under  III;  sp.  gr.  4"77.  The  mean  of  these 

three  analyses  agrees  with  the  formula  ^CujAg,?*1,^3^  ^Sb,As^S3  ; 

III  agrees  with  this  formula  after  deducting  10-84  per  cent,  of  chalco- 
pyrite,  and  the  material  used  for  the  analyses  I  and  II  may  have 
been  mixed  with  arsenopyrite.  A  new  analysis  of  the  original 
stylotypite  from  Copiapo,  Chili,  is  given  under  IV ;  sp.  gr.  5T8. 
Approximate  measurements  obtained  from  the  rough  crystals  of  stylo¬ 
typite  from  Chili  and  Peru  show  that  the  mineral  is  probably  mono¬ 
clinic  [a:b:c  =  1-9202:1:1-0355;  /3  =  90°  about],  and  isomorphous 
with  xanthoconite  and  pyrostilpnite.  Falkenhaynite  appears  to  be 
identical  with  stylotypite  : 


s. 

Sb. 

As. 

Bi. 

Cu. 

Ag. 

Fe. 

Zn. 

Insol. 

Total. 

I. 

23-20 

22T5 

6  20 

1-12 

41-50 

1-40 

2-24 

1-54 

0-34 

99-69 

II. 

23-20 

26-31 

4-32 

1-12 

36-05 

1-34 

2-76 

3-43 

1-41 

99-94 

III. 

25-75 

16-86 

6-28 

0-73 

43-60 

1-44 

3-98 

0-80 

0-41 

99-85 

IV. 

23-12 

28-58 

— 

— 

30-87 

10-43 

6-27 

trace 

— 

99-27 

V. 

31-01 

12-74 

9-09 

— 

45-43 

— 

067 

— 

0-65 

99-59 

VI. 

32-42 

— 

19-08 

— 

48-53 

— 

— 

— 

— 

100-03 

Embedded  in  the  stylotypite  from  Peru  is  a  massive  mineral  with  a 
reddish  colour  and  absence  of  cleavage,  sp.  gr.  4 '4 7,  which  gave  on 
analysis  the  results  under  V,  agreeing  with  the  formula  Cu3(As,Sb)S4. 
This  is  identical  with  the  mineral  from  Cerro  de  Pasco,  in  Peru, 
analysed  by  Frenzel  in  1875,  and  is  midway  between  luzonite  and 
famatinite ;  for  it,  the  name  antimon-luzanite  or  stibio -luzonite  is 
proposed. 

Crystals  and  cleavage  fragments  of  enargite  from  the  “Caudalosa 
Costrovirroyna  ”  mine  gave  the  results  under  VI,  agreeing  with  the 
usual  formula,  Cu3AsS4 ;  sp.  gr.  4"440  and  4-488.  A  detailed  crys¬ 
tallographic  description  of  this  enargite  is  given,  and  several  new 
forms  noted. 

Artificial  Domeykite. — Measurement  of  crystals  of  domeykite 
(Cu3As)  prepared  by  G.  A.  Koenig  (Abstr.,  1901,  ii,  108)  proves  the 
substance  to  be  orthorhombic  [a  :  b  :  c  =  0'5771  : 1  :  1*0206].  The 
crystals  are  thin,  pseudo-hexagonal  plates  of  a  steel-grey  colour,  which 
quickly  becomes  brown  on  exposure  to  the  air;  sp.  gr.  792 — 8T0. 
They  agree  closely  in  habit  with  copper-glance,  and  are  isomorphous 
'with  dyscrasite  (Ag3Sb). 

Zircon  group. — Three  different  kinds  of  zircon  were  examined 
with  respect  to  their  sp.  gr.  and  optical  properties.  ( a )  Brown  pebbles 
from  Ceylon  ;  sp.  gr.  4-06,  after  being  strongly  heated,  3-965 ;  the 
refractive  indices  are  slightly  changed  after  heating,  but  the  colour 
and  uniaxiality  remain  unaltered,  (b)  Zircons  with  sp.  gr.  about  4'7, 
and  optically  uniaxial,  (c)  Green  crystal-fragments  from  Ceylon 

VOL.  LXXXiV.  ii.  21 


302 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


sp.  gr.  4-33,  and  optically  biaxial ;  when  heated,  this  variety  becomes 
optically  uniaxial,  its  colour  disappears,  and  its  sp.  gr.  rises  to  4-66, 
being  thus  transformed  into  the  second  variety. 

Crystallographic  measurements  are  given  of  zircon  from  several 
localities,  and  of  artificial  crystals  of  molybdenum  dioxide.  The  topic 
axes  of  these  are  compared  with  those  of  members  of  the  cassiterite 
group.  L.  J.  S. 

Condition  of  Platinum  in  the  Nickel-copper  Ores  from 
Sudbury.  Charles  W.  Dickson  (Amer.  J.  Sci.,  1903,  [iv],  15, 
137 — 139.  Compare  Abstr.,  1896,  ii,  366  ;  1902,  ii,  267). — A  sample 
of  chalcopyrite  from  the  Victoria  mine,  about  twenty  miles  west  of 
Sudbury,  Ontario,  was  dissolved  in  nitric  acid.  The  insoluble  residue 
consisted  of  a  number  of  small,  brilliant  crystals  of  sperrylite,  of 
which  a  crystallographic  description  is  given.  The  platinum  in  these 
ores  is  therefore  present  as  sperrylite  (PtAs2).  L.  J.  S. 

Rickardite,  a  New  Mineral.  W.  E.  Ford  (Amer.  J.  Sci.,  1903, 
[iv],  15,  69 — 70). — The  new  mineral  occurs  as  lenticular  masses  with 
native  tellurium,  pyrites,  petzite,  berthierite,  &c.,  in  the  Good  Hope 
mine,  Vulcan,  Colorado.  It  has  a  rich  purple  colour  resembling  an 
iridescent  tarnish,  and  the  same  colour  is  shown  by  a  fresh  fracture 
and  by  the  fine  powder.  The  mineral  is  massive  and  has  an  irregular 
fracture :  hardness,  3  5 ;  sp.  gr.  7'54.  The  mean  of  two  analyses  is:  Cu, 
40-74;  Te,  59-21  =  99-95.  This  agrees  with  the  formula  Cu4Te3=> 
Cu2Te,20uTe.  The  mineral  is  named  after  T.  A.  llickard,  of  New 
York,  by  whom  it  was  found.  L.  J.  3. 

Chemical  Studies  of  Dolomite  and  Magnesite.  Albert 
Vesterberg  (Zeit.  Kryst.  Min.,  1903,  37,  288 — 290;  from  Bull.  Geol, 
Inst.  Univ.  Upsala,  1900,  [1901],  5,  97 — 131). — Numerous  experiments 
and  determinations  were  made  in  respect  to  the  action  of  cold  dilute 
acetic  acid  on  magnesite,  dolomite,  dolomitic  marl,  and  limestone,  and 
on  calcareous  algae  rich  in  magnesia.  The  following  conclusions,  among 
others,  are  deduced.  Normal  dolomite  behaves  as  a  true  double 
salt,  and  not  as  a  mixture  of  simple  carbonates,  and  the  only  double 
salt  is  MgCa(C03)2.  In  none  of  the  specimens  examined  was  there 
isomorphous  mixing  of  calcite  with  magnesite  or  with  normal  dolomite. 
Magnesium  carbonate  occurs  in  rocks,  soils,  and  calcareous  algse  in  three 
forms,  namely,  as  magnesite,  dolomite,  and  a  form,  probably  hydrated, 
readily  soluble  in  acids.  L.  J.  S. 

Minerals  of  Victoria.  R.  H.  Walcott  (Zeit.  Kryst.  Min.,  1903, 
37,  310 — 311  ;  from  Proc.  Roy.  Soc.  Victoria,  1901,  13,  253 — 272). — - 
The  present  list  of  the  minerals  and  mineral  localities  of  Victoria  forms 
a  supplement  to  J.  A.  Atkinson’s  list  of  1896.  The  following  analyses, 
by  D.  Clark,  are  given  : 

Manganocalcite  from  Buchan:  CaO,  49-77 ;  MnO,  4-84  ;  FeO,  1-00; 
MgO,  0*25  ;  C02,  43-11  ;  insol.,  0  82. 

Orthoclase  from  Mt.  Taylor:  Si02,  62*84  ;  Fe2Og,  1‘43;  A1208  , 
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20*23 ;  CaO,  0*92 ;  MgO,  '0*30  ;  K20,  10*09  ;  Na20,  3*25  ;  loss  on 
ignition,  1*20. 

Zinc-blende  from  Cassilis  :  Zn,  63*29;  Fe,  4*61;  S,  29*88  ;  insol., 
0*15. 

Wolframite  from  Buckwong  Creek:  W03,  75*20;  MnO,  5*74; 
FeO,  17*63;  insol.,  1*24.  L.  J.  S. 

Tamanite,  a  New  Iron-calcium  Phosphate.  S.  P.  Popoff 
(. Zeit .  Kryst.  Min.,  1903,  37,  267 — 268). — In  cavities  at  the  junction 
of  a  bed  of  siderite  with  limonite  in  the  limonite  mine  “  Zelesnyj  Bog,” 
on  the  Taman  peninsula  (prov.  Kuban),  there  occur,  rather  abundantly, 
crusts  of  green  to  yellowish-green  crystals,  the  composition  of  which  is 
as  follows  : 

P205.  FeO.  CaO.  H20.  Total.  Sp.  gr. 

34*50  20*00  27*72  18*33  100*55  2*812 

The  corresponding  formula  is  (Ca,Fe)3(P04)2,4H20.  Goniometric 
measurements  are  given  of  the  triclinic  crystals.  There  are  perfect 
cleavages  in  two  directions.  The  mineral  is  clo.>ely  allied  to  messelite, 
but  differs  from  this  in  containing  more  water.  In  an  editorial  note, 
added  by  P.  Groth,  it  is  remarked  that  tamanite  is  identical  with 
anapaite  (Abstr.,  1902,  ii,  268).  L.  J.  S. 

Bowenite  from  Kashmir.  Charles  Alexander  McMahon  (Zeit. 
Kryst.  Min.,  1903,  37,  310  ;  from  Mem.  Geol.  Survey ,  India,  1901,  31, 
312). — Blocks  of  sulphur-yellow,  greenish-yellow,  and  apple-green 
serpentine,  which  have  fallen  from  Mt.  Mango-Gusor  (6349  m.),  near 
Shigar,  into  the  valley  below,  belong  to  the  bowenite  variety.  Sp.  gr., 
2*48  ;  hardness,  5  ;  analysis  gave ; 

Si02.  MgO.  A1203  FeO.  CaO.  H20.  Total. 

41*13  43*65  1*23  1*49  0*17  12*46  100*13 

L.  J.  S. 

Conditions  of  Formation  of  Orthoclase  and  Albite.  Emil 
Baur  (Zeit.  physikal.  Chem.,  1903,  42,  567 — 576). — Varying  quanti¬ 
ties  of  amorphous  silicic  acid  and  potassium  or  sodium  aluminate  were 
heated  with  water  in  steel  tubes  for  several  hours  at  520° ;  after 
cooling,  the  contents  of  the  tubes  were  examined  to  determine  what 
solid  had  crystallised  out.  In  this  way,  it  was  found  that  ortho¬ 
clase  and  albite  are  obtained  only  from  solutions  containing  excess  of 
base.  The  author’s  general  results,  however,  cannot  well  be  described 
without  reference  to  the  diagram  accompanying  the  paper.  J.  C.  P. 

Melanite  from  Cortejana,  prov.  Huelva,  Spain.  Fernando 
Moldenhauer  (Zeit.  Kryst.  Min.,  1903,  37,  272). — At  the  junction 
between  porphyrite  and  granulite  was  found  brown,  moist,  clayey 
masses  with  crystal-faces,  which  are  pseudomorphs  after  melanite. 

21—2 
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After  drying,  these  brown  masses  become  hard  and  have  the  following 
composition  : 

Si02.  A1203.  Fe203.  FeO.  M11O.  CaO.  MgO.  K20.  H20.  Total.  Sp  gr. 

3477  3-30  26-89  0-32  071  32-04  0-60  0-45  1-30  100  38  37 

Rhombic  dodecahedra  of  fresh  melanite  occur  in  calcite  at  the 
locality.  L.  J.  S. 


[Uvarovite  and  Hackmanite.]  LeonH.  Borgstrom  ( Zeit .  Kryst. 
Min.,  1903,  37,  283—285  ;  from  Geol.  For.  Fork.,  1901,  23,  557—566). 
— Notes  are  given  of  various  Finnish  minerals ;  barytes  is  recorded 
for  the  first  time  from  this  country. 

Uvarovite. — This  is  found  as  a  thin,  crystalline  incrustation 
lining  drusy  cavities  in  a  quartzite,  near  the  contact  of  this  with 
serpentinised  olivine-rock,  at  Sysma,  parish  Kuusjarvi,  gov.  Kuopio. 
It  has  a  fine  emerald-green  colour  and  vitreous  lustre  ;  it  is  isotropic, 
and  the  refractive  index  for  green  light  is  1-8554.  When  heated,  it 
first  becomes  cloudy  and  yellow,  and  then  opaque  and  black ;  on 
cooling,  it  regains  its  original  clearness  and  colour.  Analysis  gave  : 

Si02.  Al203.  Cr„03.  Fe203.  CaO.  MgO.  Total,  Sp.  gr. 

36-79  1-93  27-54  0-41  32*74  0-50  99-91  3-772 

The  mineral  thus  contains  90-2  per  cent,  of  Ca3Cr2Si3012,  and  is  the 
purest  and  freshest  calcium-chromium  garnet  hitherto  analysed. 

Hackmanite,  a  new  member  of  the  sodalite  group. — Together 
with  aegirite  and  several  accessory  minerals,  hackmanite  is  a  con¬ 
stituent  of  a  new  rock  called  tawite  from  the  Tawa  valley  in  the 
Kola  peninsula.  It  is  always  developed  in  idiomorphic,  rhombic 
dodecahedral  crystals  ;  it  is  isotropic,  and  the  refractive  index  for 
Wa-light  is  1-4868.  The  pale  reddish- violet  colour  of  the  mineral 
soon  disappears  on  exposure  to  daylight.  Hardness  about  5  ;  sp.  gr. 
3 "32 — 3'33.  Analysis  gave  : 

Total,  less 

Si02.  A1203.  Fe203.  CaO.  Na20.  K20.  Cl.  S.  O  for  Cl  and  S. 

36-99  31-77  0:17  0-05  25-84  0-16  6-44  0  39  100-17 

The  mineral  is  soluble  in  hydrochloric  acid,  when  all  the  sulphur  is 
given  off  as  hydrogen  sulphide  ;  the  sulphur  is  thus  present  as  mono¬ 
sulphide,  and  not  as  polysulphide,  NaS3,  as  in  lazurite.  From  its 
composition,  hackmanite  may  be  considered  to  be  a  sodalite  with 
6’23  per  cent,  of  the  compound  Na4[Al(NaS)]Al2(Si04)3,  a  compound 
which  Brogger  and  Backstrom  in  1890  concluded  to  be  a  constituent 
of  the  artificial  product  known  as  “  white  ultramarine."  L.  J.  S. 


Free  Phosphorus  in  the  Saline  Township  Meteorite.  Oliver  C. 
Farrington  ( Amer .  J.  Sci.,  1903,  [iv],  15,  71 — 72). — While  drilling 
a  hole  in  this  stone,  a  white  “  smoke  ”  with  pungent,  garlic-like  odour 
was  observed,  and  on  looking  into  the  drill-hole  a  luminous  spot  was 
seen.  Qualitative  tests  of  the  powder  from  the  hole  showed  the  pre- 
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sence  of  phosphorus.  Two  other  holes  were  bored,  but  with  no  repeti¬ 
tion  of  the  phenomena.  L.  J.  S. 

Composition  of  the  Iron  of  Ovifak,  Greenland  :  Bituminous 
Coal  from  Sweden.  Clemens  Winkler  (Zeit.  Kryst.  Min.,  1903, 
37,  286—288 ;  from  O/vers.  K.  Vet.-Akad.  Forh.,  1901,58,  495—503). 
— The  terrestrial  iron  of  Ovifak  was  examined  for  carbon  monoxide, 
the  presence  of  which  as  a  residue  is  suggested  by  Winkler’s  theory  of 
the  formation  of  this  iron  (Abstr.,  1900,  ii,  598),  but  none  was 
detected.  The  following  analysis,  by  P.  Iwanoff,  is  given  of  a 
weathered  sample  of  the  iron  :  soluble  in  water,  2*11  (Fe,  0*57 ;  Na, 
0-18;  K,  0-11 ;  Mg,  0-01  ;  Cl,  0*68;  S03,  0-47  ;  O,  0-01);  soluble  in 
aqua  regia,  89-03  (Fe,  75  34  ;  Ni,  1-85  ;  Co,  0*48  ;  Cu,  0"13  ;  C.  2*29  ; 
S,  0-18;  Ca,  0-07;  Mg,  0*04;  Ci,  0*96;  S03,  0*06;  O,  4*42;  H20, 
3 *2 1 ) ;  insoluble  (silicates),  8"96  ;  total,  100T0.  In  this  weathered 
material  there  are,  besides  normal  sulphates  and  chlorides,  the  follow¬ 
ing  basic  salts  of  iron  :  Fe4(0H)603,  Fe14Cl6(0H)1809,  and  Fe8(0H)22S04. 

In  the  alum  shales  of  the  Cambrian  formation  of  West  Gottland, 
there  occur  lenticular  masses  of  a  bituminous  coal  known  in  Sweden  as 
“Kolm.”  Analysis  of  this  by  H.  Liebert  gave  : 

C.  H.  O.  N.  S.  H20.  Ash.  Total. 

60-24  4-64  3  50  0-50  3-99  4-85  22-28  100-00 

The  red  ash  contained  : 

U308.  Fe203.  A1203.  Mn203.  MgO.  CaO.  Iv20,Na20.  S03.  Si02 

2-87  19-65  21-14  0-32  1-58  trace  [5*98]  0-60  49-86 

Another  sample  of  the  ash  contained  only  1-68  per  cent.  TJ308. 

A.  E.  Nordenskiold  ( loc .  cit.,  505 — 513),  in  remarks  on  the  previ¬ 
ous  paper,  notes  that  several  years  ago  he  detected  the  presence  of 
variable  amounts  (1 — 3  per  cent.)  of  uranium  in  the  ash  of  the 
Swedish  “  Kolm”  ;  there  are  also  small  amounts  of  nickel,  zinc,  copper, 
molybdenum,  and  vanadium,  as  well  as  traces  of  cerite  and  gadolinite 
earths.  The  ash  of  several  other  asphaltic  and  anthracitic  minerals 
from  various  parts  of  Sweden,  and  the  ash  of  the  American  grahamite, 
also  contain  small  amounts  of  uranium.  An  asphalt  which  occurs 
abundantly  in  the  Lilia  Kallmora,  mine  contains  13  per  cent,  of  ash, 
7  per  cent,  of  which  is  uranous  oxide.  L.  J.  S. 
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Physiological  Chemistry. 


Respiratory  Exchange  and  Temperature  in  Hibernating 
Animals.  Marcus  S.  Pembrey  (J.  Physiol .,  1903,  29,  195 — 212). — 
When  the  dormouse  and  hedgehog  are  active  and  have  a  temperature 
over  30°,  the  respiratory  exchange,  although  variable,  is  approximately 
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equal  to  that  of  non-hibernating  animals  of  similar  size.  When  the 
dormouse  is  torpid  and  its  temperature  about  12°,  the  exchange  is 
reduced  ;  the  discharge  of  carbon  dioxide  may  be  only  one-hundredth 
of  what  it  was  before ;  the  absorption  of  oxygen  is  not  reduced  so 
much ;  the  respiratory  quotient  may  fall  to  0*23.  In  awaking,  the 
temperature  may  rise  19°  in  42  minutes,  the  exchange  increases,  and 
the  respiratory  quotient  rises  to  0*75.  In  the  hedgehog,  similar 
results  were  'obtained  ;  the  respiratory  quotient  sinks  to  0*51.  The 
low  respiratory  quotients  are  explained  by  the  partial  combustion  of 
fat  and  formation  of  sugar  which  is  stored  as  glycogen.  Correspond¬ 
ing  results  have  previously  been  described  in  marmots.  W.  D.  H. 

Action  of  Acids  and  Acid  Salts  on  Blood  Corpuscles  and 
other  Cells.  S.  Peskind  ( Amer .  J.  Physiol.,  1903,  8,  404 — 429. 
Compare  Abstr.,  1902,  ii,  31). — In  continuation  of  previous  work,  it 
is  now  stated  that  the  precipitating  agents  do  not  penetrate  far  into 
the  corpuscle,  but  combine  with  the  surface  layer.  The  existence  of 
an  envelope  to  mammalian  red  blood-corpuscles  is  regarded  as  highly 
probable.  The  same  is  true  for  leucocytes,  and  probably  for  all  typical 
cells.  The  envelope  consists  of  nucleo-proteid,  cholesterol,  and 
lecithin.  W.  D.  H. 

The  Lairing  of  Dried  Red  Blood-corpuscles.  Charles  Claude 
Guthrie  {Amer.  J.  Physiol.,  1903,  8,  441 — 446). — Experiments  are 
described  which  show  that  a  number  of  reagents  will  lake  red  cor¬ 
puscles  even  after  they  have  been  dried.  W.  D.  H. 

Glycolysis  of  Different  Sugars.  P.  Portier  ( Compt .  rend. 
Soc.  Biol.,  1903,  55,  191 — 192). — The  blood  of  the  dog  and  rabbit 
produces  glycolysis  of  dextrose,  galactose,  laevulose,  mannose,  and 
maltose,  but  not  of  sucrose,  lactose,  sorbose,  arabinose,  and  xylose. 

W.  D.  H. 

Blood  Gases  during  Anaesthesia  produced  by  Amylene. 
Ch.  Livon  {Compt.  rend.  Soc.  Biol.,  1903,  55,  143 — 144). — During 
anaesthesia  produced  in  dogs  by  amylene,  there  is  no  arrest  of  internal 
combustion,  as  with  chloroform  and  ether.  On  extracting  the  blood 
gases,  amylene  is  found  as  a  constituent.  W.  D.  H. 

Blood  Changes  after  Haemorrhage.  E.  P.  Baumann  ( J.  Physiol. , 
1903,  29,  18 — 38). — Haemorrhage  produces  a  general  deterioration  of 
the  blood  ;  the  haemoglobin  is  more  diminished  than  the  red  corpuscles; 
an  increase  of  leucocytes,  mainly  of  the^  polymorphonuclear  kind, 
occurs ;  there  is  an  increase  of  serum-albumin,  of  fibrin,  and  of  rate 
of  coagulation.  If  the  haemorrhage  occurs  during  the  administration 
of  inorganic  iron,  the  main  difference  noted  from  the  foregoing  is  that 
although  the  red  corpuscles  are  diminished,  the  haemoglobin  is  raised 
beyond  its  original  value.  If  organic  iron  is  given,  the  change  is  the 
same,  but  not  so  pronounced.  If  arsenic  is  giveD,  haemorrhage  pro¬ 
duces  the  usual  changes,  except  that  the  leucocytes  are  diminished. 
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If  both  iron  and  arsenic  are  given,  the  deterioration  of  the  blood  is 
less  when  hsemorrhage  occurs  than  when  either  drug  is  given 
separately.  The  experiments  were  made  on  dogs.  W.  D.  H. 

Blood  Changes  in  Epilepsy.  Robert  Pugh  (Brain,  1902,  25, 
501 — 589). — The  alkalinity  of  the  blood  falls  prior  to  the  onset  of  a 
fit  in  idiopathic  epilepsy  ;  when  the  fit  is  over,  the  fall  continues ;  the 
return  to  the  normal  occurs  five  or  six  hours  later,  but  the  normal  in 
these  cases  is  lower  than  in  peifectly  healthy  people.  The  fall  after 
the  fit  is  due  to  the  production  of  acid  substances  from  the  contracting 
muscles.  Leucocytosis,  mainly  of  the  small  hyaline  cells,  also  occurs, 
and  this  is  more  pronounced  in  status  epilepticus.  W.  D.  H. 

The  Blood  after  Administration  of  Adrenalin,  Charles  H. 
Yosburgh  and  A.  1ST.  Richards  ( Anier .  J.  Physiol.,  1903,9,  35 — 51). — 
Intraperitoneal  injection  of  adrenalin  chloride,  or  its  application  to 
the  pancreas,  causes  an  increase  of  sugar  in  the  blood.  This  reaches  its 
maximum  in  from  one  to  three  hours,  and  may  last  for  more  than 
fourteen  hours.  With  the  hyperglycemia,  the  time  of  extravascular 
coagulation  of  the  blood  is  lessened.  This  also  appears  to  be  due  to 
action  on  the  pancreas.  The  increase  of  sugar  is  in  great  part  due  to 
an  increased  formation  of  the  sugar  by  the  liver.  W.  D.  H. 

Bacteriolytic  Serum- complements,  Warfield  T.  Longcope 
(J.  Hygiene,  1903,  3,  28 — 51). — Human  blood-serum  contains  a 
number  of  bacteriolytic  complements,  and  normal  persons  show  slight 
fluctuations  in  the  amount  in  their  blood.  In  many  prolonged  chronic 
diseases  (nephritis,  liver-cirrhosis,  diabetes),  there  is  a  marked  decrease, 
and  such  persons  are  therefore  very  susceptible  to  infections  which 
prove  fatal.  Some  individuals  do  not  show  such  reduction,  and 
appear  to  escape  terminal  infection  in  consequence.  Hyperleucocytosis 
is  often  associated  with  high  complement-content  for  typhoid  and 
colon  bacilli.  The  serum  in  some  typhoid  fever  patients  shows  a 
diminution  in  the  specific  complement  for  the  typhoid  bacillus. 

W.  D.  H. 

Action  of  Camphor  on  the  Mammalian  Heart  and  Vessels, 
Heinrich  Winterberg  (PJluger’s  Archiv,  1903,  94,  455 — 508). — The 
chief  action  of  camphor  on  the  blood  vessels  of  rabbits,  cats,  and  dogs 
is  to  produce  dilatation.  It  has  a  slight  and  evanescent  action  on  the 
vaso-motor  centre,  which  is  probably  reflex,  but  the  main  effect  is 
peripheral.  No  evidence  was  found  that  camphor  is  favourable  to  the 
activity  of  the  heart.  W.  D.  H. 

Biochemical  Theories.  Leopold  Spiegel  ( Chem .  Centr.,  1903, 
i,  240 — 241  j  from  Fortschr.  Med.,  20,  834 — 844). — A  critical  account  of 
recent  theories  in  relation  to  Ehrlich’s  hypotheses.  The  importance 
of  osmotic  changes  is  also  insisted  op.  W.  D.  £[. 
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Experiments  on  the  Metabolism  of  Matter  and  Energy  in 
the  Human  Body.  Wiebur  O.  Atwater,  Francis  G.  Benedict, 
A.  P.  Bryant,  A.  W.  Smith,  and  J.  F.  Snell  (13th  Ann.  Rep.  Storr’s 
Agric.  Exper.  Stat.  for  1900,  96 — 129). — The  results  include  de¬ 
terminations  of  nitrogen,  carbon,  hydrogen,  water,  and  the  mineral 
constituents  of  the  food,  excrement,  and  products  of  respiration.  The 
potential  energy  of  the  food  and  excrement  was  determined  by  means 
of  the  bomb  calorimeter  (compare  Ann.  Rep.,  1894,  135,  and  1897, 
199),  whilst  the  kinetic  energy  given  off  by  the  subject  was  measured 
with  the  respiration  calorimeter. 

The  results  afford  a  demonstration,  which  scarcely  falls  short  of 
being  final,  of  the  law  of  the  conservation  of  energy  as  applied  to  the 
living  organism,  but  the  discussion  of  some  of  the  points  is  reserved 
until  further  data  are  available.  N.  H.  J.  M. 

Effect  of  Muscular  Activity  on  the  Digestion  and  Metabolism 
of  Nitrogen.  Charles  E.  Wait  ( Bied .  Centr.,  1903,32,116 — 118; 
from  U.S.  Dept.  Agric.  Bui.,  117). — The  digestibility  of  food  was  not 
appreciably  affected  by  muscular  activity.  With  regard  to  the 
question  whether  proteids  or  non-nitrogenous  substances  are  utilised 
in  the  exercise  of  force,  it  was  found  that  no  difference  occurred  in  the 
amount  of  nitrogen  in  the  urine  which  could  be  attributed  to  increased 
nitrogen  metabolism  due  to  muscular  activity.  N.  H.  J.  M. 

Salivary  Digestion  in  the  Stomach.  W.  B.  Cannon  and  H.  F. 
Day  ( Proc .  Amer.  Physiol.  Soc.,  1902,  xxviii ;  Amer.  J.  Physiol.,  8). — 
Peristalsis  at  the  fundus  does  not  occur  in  the  early  stages  of  gastric 
digestion,  and  free  acid  does  not  appear  until  an  hour  after  the  arrival 
of  food  there.  Crackers  free  from  sugar  were  mixed  into  a  paste  with 
saliva  and  introduced  into  the  stomachs  of  cats.  These  were  then 
allowed  to  live  from  30  to  90  minutes,  and  the  contents  of  the 
stomachs  removed,  and  boiled.  Sugar  was  then  estimated  to  Allihn’s 
method ;  the  amount  in  the  cardiac  end  was  from  twice  to  two  and  a 
half  times  as  great  as  in  the  pyloric  end.  This  ratio  is  diminished  if 
the  food  is  fluid,  if  the  total  amount  of  food  is  small,  and  if  the 
stomach  is  massaged  during  life.  W.  D.  H. 

Variations  in  the  Acidity  of  the  Gastric  Juice  in  Hysteria. 
J.  Sellier  and  Jean  Abadie  ( Compt .  rend.  Soc.  Biol.,  1903,  55, 
107 — 110). — ’The  variations  in  the  acidity  of  the  gastric  juice  of  a 
patient  during  hysterical  states  were  insignificant.  W.  D.  H. 

Action  of  Alcohol  on  Gastric  Secretion.  George  B.  Wallace 
and  Holmes  C.  Jackson  {Proc.  Amer.  Physiol.  Soc.,  1902,  xvii — xviii ; 
Amer.  J.  Physiol.,  8). — When  alcohol  is  introduced  into  the  intestine 
of  dogs,  it  stimulates  gastric  secretion  ;  this  is  purely  reflex,  and  does 
not  occur  when  the  gastric  nerves  are  cut.  Oil  of  peppermint  acts 
in  the  same  way.  W.  D.  H. 

Digestion  of  Gelatin.  Phoebus  A.  Levene  and  L.  B.  Stookey 
{Proc.  Amer.  Physiol.  Soc.,  1902,  xxiii ;  Amer.  J.  Physiol.,  8). — In  the 
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course  of  tryptic  digestion  of  gelatin,  free  ammonia  increases  as  the 
gelatin  is  transformed  into  the  primary,  and  the  primary  into  the 
secondary  gelatoses.  W.  D.  H. 

Proteid  Digestion  in  Man.  Ernst  Heinrich  (Chem.  Centr., 
1903,  298 — 299  ;  from  Munch.  Med.  Woch.,  49,  2003 — 2005). —  In 
healthy  persons,  experiments  with  boiled,  finely-divided  beef  show  that 
in  the  first  hour  one-third  of  the  proteid  is  in  solution  in  the 
stomach.  Addition  of  carbohydrates  increases  proteolysis  by  10  per 
cent.  W.  D.  H. 

Biological  Relation  of  Proteids  and  Proteid-assimilation. 
Phoebus  A.  Levene  andL.  B.  Stookey  ( Proc .  Amer.  Physiol.  Soc.,  1902, 
xxiii ;  Amer.  J.  Physiol.,  8). — The  biological  individuality  of  proteids, 
as  shown  by  the  precipitin  test,  explains  the  fact  that  proteid 
material  injected  has  first  to  he  broken  up  and  then  reconstructed 
into  the  molecule  characteristic  of  the  given  animal.  Where  the 
breaking  down  occurs  is  not  yet  established,  but  the  opinion  is  ex¬ 
pressed  that  foreign  proteids  do  not  pass  the  digestive  system  (liver 
included)  unchanged.  W.  D.  H. 

Intestinal  Absorption.  Rudolf  Hober  (PJlugers  Archiv,  1903, 
94,  337 — 346.  Compare  Abstr.,  1901,  ii,  610). — It  is  the  rule  that 
lipoid  soluble  combinations  are  absorbed  intraepithelially,  and  those 
which  are  insoluble  interepithelially.  To  this  rule,  iron  compounds 
form  an  exception;  compounds  of  other  heavy  metals  were  investigated, 
and  were  all  found  to  obey  the  rule  of  interepithelial  absorption. 

W.  D.  H. 

Influence  of  the  Hydrogen  Ion  in  Peptic  Proteolysis. 
William  J.  Gies  [Proc.  Amer.  Physiol.  Soc.,  1902,  xxxiv ;  Amer.  J. 
Physiol.,  8). — The  fact  that  pepsin  shows  digestive  power  only  when 
acid  is  present  implies  the  dependence  of  the  enzyme  on  hydrogen  ions 
for  its  activity.  Experiments  with  various  acids  support  this  view. 
Additional  experiments  with  equi-dissociated  solutions  are  expected 
to  show  what  influence,  if  any,  the  anions  have.  W.  D.  H. 

Tyrosinase  In  Suberites  Domuncula.  Jules  Cotte  ( Compt . 
rend,.  Soc.  Biol.,  1903,55,  137 — 139). — Certain  sponges,  Suberites  being 
mainly  examined,  contain  a  tyrosinase  in  their  body  juice  which  turns 
brown  on  exposure  to  air.  W.  D.  H. 

Influence  of  Exercise  on  Human  Muscle.  Thomas  Andrew 
Storey  (Amer.  J.  Physiol.,  1903,  9,  52 — 55). — By  means  of  the 
ergograph,  it  was  determined  that  human  voluntary  muscle  is  made 
more  irritable  by  successive  excitations.  The  irritability  is  greatly 
increased  by  a  moderate  amount  of  work,  but  is  decreased  by  a 
fatiguing  amount  of  work.  The  “  warming  up  ”  practice  of  athletes 
has,  therefore,  a  rational  foundation.  W.  D.  H. 
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The  Sugars  of  Muscle.  William  A.  Osborne  and  S.  Zobel  (J. 
Physiol.,  1903,  29,  1 — 8). — The  hydrolysis  of  glycogen  by  saliva  and 
taka-diastase  can  proceed  as  far  as  dextrose.  At  37°,  with  malt 
diastase  and  pancreatic  juice,  it  stops  with  the  formation  of  maltose. 
In  all  cases,  an  osazone  is  obtained  which  melts  approximately  at 
153°.  This  so-called  isomaltosazone  is  maltosazone,  altered  by  the 
presence  of  a  dextrinous  substance,  as  Brown  and  Morris  showed  in 
connection  with  the  hydrolysis  of  starch  by  malt-diastase.  The  carbo¬ 
hydrates  of  muscle,  exclusive  of  glycogen,  are  dextrins,  dextrose, 
and  maltose,  the  latter  sugar  preponderating.  W.  D.  H. 

Comparative  Study  of  Sugar  in  Musoles.  Cad^ac  and 
Maignon  ( Compt .  rend.,  1903,  130, 120 — 122). — Next  to  the  liver,  the 
heart  is  the  organ  which  elaborates  most  sugar  ;  it  produces  more  than 
other  striated  muscles  ;  smooth  muscle  produces  but  little  sugar. 

W.  D.  H. 

Action  of  Drugs  on  Bronchial  Muscles.  T.  Gregor  Brodie  and 
W.  E.  Dixon  (J.  Physi ol.,  1903,29,97 — 173). — The  vagus  nerve,  and  not 
the  sympathetic,  contains  both  constrictor  and  dilator  fibres  for  the 
bronchial  muscles.  The  degree  of  contraction  is  best  estimated  by  the 
plethysmographic  method.  Ether  and  chloroform,  used  as  anaesthetics, 
paralyse  the  endings  of  both  sets  of  nerve  fibres.  Muscarine,  pilocarpine, 
and  physostigmine  induce  bronchiolar  constriction.  This  effect  is 
abolished  by  atropine.  Barium  salts,  veratrine,  bromine,  and  salts  of 
many  heavy  metals  (for  instance,  gold)  produce  constriction  which  is  not 
influenced  by  atropine.  Inhalation  of  carbon  dioxide  leads  to  constric¬ 
tion  which  is  not  altogether  central  in  origin.  Chloroform,  ether,  lobelia, 
and  atropine  induce  dilatation  when  constriction  is  previously  present. 
The  effect  of  lobelia  is  transient,  that  of  atropine  is  permanent. 

W.  D.  H. 

The  Choline  Test  for  Active  Degeneration  of  the  Nervous 
System.  F.  Walker  Mott  (Arch.  Neurol.,  1903,  2,  858 — 862). — ■ 
The  amount  of  choline  in  the  blood  runs  parallel  with  the  condition 
of  active  degeneration  in  the  nervous  system.  The  amount  can  be 
ascertained  by  the  precipitation  of  the  platinichloride  from  an  alcoholic 
extract  of  1 — 10  c.c.  of  blood.  Notes  of  the  cases  are  given.  The 
test  is  of  no  use  to  distinguish  between  organic  and  functional  disease, 
unless  the  organic  disease  is  active  at  the  time  the  blood  is  drawn. 
It  is  therefore  specially  applicable  after  the  onset  of  symptoms  indicating 
irritative  or  destructive  processes.  W.  D.  H. 

Presence  of  Arsenic  in  the  Animal  Series.  Gabriel  Bertrand 
(Ann.  Inst.  Pasteur,  1903,  17,  1 — 10.  Compare  ibid.,  1902,  10, 
553). — A  considerable  number  of  animals,  ranging  from  sheep  to 
sponges,  were  examined,  and  in  every  case  arsenic  was  found  to  be 
present. 

Arsenic  is  not  confined  to  certain  organs,  but  occurs  in  all  tissues 
(compare  Abstr..  1902,  ii,  517  and  694  ;  and  this  vol.,  ii,  91  and  92). 

N.  H.  J.  M. 
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Fluorine  in  Bone  and  Teeth.  Jodlbauer  (Zeit.  Biol.,  1902, 
44,  259 — 267.  Compare  Abstr.,  1902,  ii,  34). — There  is  no  essential 
difference  in  the  amount  of  fluorine  in  the  bones  in  herbivora  and 
carnivora ;  the  amount,  however,  varies  greatly  in  the  same  animal 
(0'05  to  0’32).  The  flat  bones  have  less  than  the  long  bones,  but  the 
amount  in  the  latter  varies  also.  Teeth,  especially  the  front  ones, 
contain  more  fluorine  than  bone.  W.  D.  H. 

Iodine  in  Cells.  J.  Justus  ( Chem .  Centr.,  1903,  i,  405  ;  from 
Virchow’s  Archiv,  1903,  170,  501  —  517). — By  a  microchemical  method, 
sections  of  various  animal  and  vegetable  tissues  show  that  iodine  is  a 
widely  distributed  element.  In  animal  tissues,  it  is  found  in  the 
thyroid,  lymph  glands,  thymus,  kidney,  spleen,  testis,  and  suprarenal 
body.  It  is  mostly  present  in  the  nucleus  of  the  cells. 

W.  D.  H. 

Manganese  and  Iron  in  Sponges.  Jules  Cotte  ( Compt .  rend. 
Soc.  Biol.,  1903,  55,  139 — 141). — Manganese  is  present  in  various 
sponges,  especially  in  the  gemmules.  Iron  also  occurs.  W.  D.  H. 

Occurrence  of  Uracil  in  the  Animal  System.  Albrecht 
Kossel  and  H.  Steudel  (Zeit.  physiol.  Chem,.,  1903,  37,  245 — 247. 
Compare  Ascoli,  Abstr.,  1901,  i,  108;  Koscel  and  Neumann,  Abstr., 
1899,  i,  631). — When  thymus  nucleic  acid  is  hydrolysed  with  10  per 
cent,  (by  vol.)  sulphuric  acid  at  150°,  it  yields  a  small  amount  of  uracil. 
The  same  compound  may  also  be  obtained  from  the  testicles  of 
herrings.  It  has  not  been  proved  whether  the  uracil  is  a  piimary 
decomposition  product  of  the  nucleic  acid  or  whether  it  may  not  be 
obtained  indirectly  from  cytosin.  J.  J.  S. 

Lecithin  in  Suprarenal  Bodies.  Leon  Bernard,  Bigart,  and 
Henri  Labb6  (Compt.  rend.  Soc.  Biol.,  55,  120 — 122). — The  large 
amount  of  lecithin  in  the  suprarenal  body  in  different  animals  justi¬ 
fies  the  conclusion  that  these  organs  secrete  or  make  lecithin. 

W.  D.  H. 

Lecithin  in  the  Suprarenal  Body  of  the  Guinea-pig.  Paul 
Mulon  (Compt.  rend.  Soc.  Biol.,  1903,  55,  82 — 83). — The  opinion  is 
expressed  that  lecithin  is  a  variable,  but  important,  constituent  of 
certain  fatty  particles  seen  in  the  guinea-pig’s  suprarenal  body. 

W.  D.  H. 

Coagulation  Temperature  of  Cell-globulin.  F.  Walker 
Mott  and  William  D.  Halliburton  (Arch,.  Neurol.,  1903,  2, 
727 — 734). — The  physico-chemical  cause  of  death  from  hyperpyrexia  is 
coagulation  of  cell-globulin.  When  this  constituent  of  protoplasm  is 
coagulated,  the  protoplasm  as  such  is  destroyed.  The  temperature  at 
which  such  coagulation  is  produced  most  easily  is  47°,  but  temperatures 
as  low  as  42°,  if  prolonged,  will  have  the  same  effect.  The  changes  are 
readily  demonstrable  in  nervous  tissues,  and  by  means  of  methylene-blue, 
chromatolytic  changes  are  demonstrable  in  nerve  cells ;  but  as  cell- 
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globulin  is  widely  distributed,  there  is  no  doubt  that  other  proto¬ 
plasmic  structures  are  similarly  effected.  W.  D.  H. 

Proteids  in  the  Body  Fluids.  Julius  Joachim  ( P finger’s 
Archiv,  1903,  93,  558 — 604). — The  difference  now  shown  to  exist 
between  pseudo-globulin  and  euglobulin  renders  an  examination  of 
the  proteids  in  blood,  exudations,  urine,  &c.,  necessary.  A  large 
number  of  analyses  are  given.  In  pleural  fluid,  the  amount  of  all 
three  proteid  fractions  (the  two  globulins  and  albumin)  is  very  con¬ 
stant  ;  the  amount  of  euglobulin  is  increased  in  pleuritis.  In  peri¬ 
toneal  fluid,  there  is  a  high  percentage  of  globulin  (especially  of 
pseudo-globulin)  in  cirrhosis,  and  a  low  percentage  (especially  of 
euglobulin)  in  cases  of  cancer.  In  ascites,  due  to  tubercle,  there  are 
great  variations.  In  blood  serum  of  men  and  animals,  the  tables 
given  show  great  variations  also.  The  relation  of  the  proteid  frac¬ 
tions  to  toxins  and  antitoxins  is  discussed.  In  nephritic  urine,  the 
amount  of  albumin  is  greater  than  that  of  globulin  ;  euglobulin, 
however,  is  absent  or  present  only  in  traces.  In  amyloid  disease,  the 
amount  of  globulin  of  both  kinds  increases.  W.  D.  H. 

Proteids  in  Exudations.  Moritz  ( Chem .  Centr 1903,  i,  239 — 240; 
from  Munch.  Med.  JFocA.,49,  1748 — 1749). — Exudations  contain  a  pro¬ 
teid  which  is  readily  precipitable  by  acetic  acid  ;  this  has  been  variously 
described  as  a  nucleo-proteid,  a  mucoid,  and  a  globulin.  In  the  present 
work,  globulin  characters  are  ascribed  to  it ;  it  may  occur  iu  urine. 
It  does  not  occur  in  transudations.  The  precipitate  is  soluble  in  dilute 
mineral  acids  and  in  excess  of  acetic  acid.  W.  D.  H. 

Milk  Coagulation.  A.  S.  Loevenhart  ( Proc .  Amer.  Physiol.  Soc., 
1902,  xxxv  ;  Amer.  J.  Physiol,  8). — The  interval  between  the  time  the 
“metacasein  reaction”  cau  be  obtained  and  coagulation,  varies 
inversely  with  the  amount  of  rennin.  Soluble  calcium  salts  are  neces¬ 
sary  for  the  metacasein  reaction.  If  at  the  metacasein  stage  the 
rennin  is  destroyed  by  heating,  the  addition  of  calcium  chloride  at  40° 
produces  a  coagulum.  This  shows  that  at  this  stage  the  caseinogen 
has  been  largely  transformed  into  paracasein.  Fresh  milk  can  neither 
precipitate  paracasein  solutions  nor  prevent  the  precipitation  of  para¬ 
casein  by  calcium  chloride.  It  appears  that  the  calcium  salts  in  milk 
are  altered  in  some  way  by  rennin,  and  thus  become  capable  of  pre¬ 
cipitating  paracasein.  The  calcium  salts  are  probably  loosely  com¬ 
bined  with  some  constituent  of  the  milk,  and  these  compounds  are 
dissociated  by  the  rennin.  W.  D.  H. 

Existence  in  certain  Milks  of  a  Ferment  which  Decom¬ 
poses  Salol.  A.  Desmoulieres  (J.  Pharm.  Chim.,  1903,  [vii],  17, 
232 — 239). — The  decomposition  of  salol  into  salicylic  acid  and  phenol 
by  human  milk  and  the  milk  of  asses  is  considered  by  the  author  to 
be  a  saponification  process,  and  not  to  be  due  to  a  ferment.  These 
two  milks  are  more  alkaline  than  the  milk  of  other  animals,  and 
experimental  work  is  described  which  shows  that  acidification  prevents 
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the  action,  and  further,  that  it  will  proceed  in  artificially  prepared 
solutions  of  the  requisite  and  simultaneous  acidity  and  alkalinity. 

W.  P.  S. 

Active  Components  of  the  Secretions  of  the  Skin  Glands 
of  the  Toad.  Edwin  S.  Faust  ( Chern .  Cenlr.,  1903,  i,  347  ;  from 
Arch.  exp.  Path.  Pharm.,  49,  1 — 6.  Compare  Abstr.,  1902,  i,  446). — 
A  reply  to  Phisalix  and  Bertrand’s  criticisms  (Abstr.,  1902,  ii,  576). 
The  presence  of  bufotenin  in  the  skin  of  the  toad  is  by  no  means 
proved.  E.  W.  W. 

Purine  Excretion  in  Man.  Richard  Burian  and  Heinrich 
Schur  (PJiuger’s  Archiv,  1903,  94,  273 — 336.  Compare  Abstr.,  1902, 
ii,  530). — Further  experiments  in  support  of  the  authors’  previous 
conclusions,  and  criticism  of  Loewi’s  results.  W.  D.  H. 

Exercise  and  Urinary  Secretion.  G.  C.  Garratt  (./.  Physiol., 
1903,  29,  9 — 14). — Early  excretion  of  sulphuric  acid  is  a  constant 
feature  in  the  metabolism  which  accompanies  rapid  muscular  exercise 
(bicycling).  It  passes  out  combined  with  potassium  and  ammonium, 
and  the  maximum  output  occurs  several  hours  before  that  of  total 
nitrogen.  The  increased  excretion  of  phosphoric  acid  due  to  exercise 
bears  close  relation  to  that  of  free  acid  and  urea.  The  acid  is  eliminated 
chiefly  in  combination  with  alkali  earths  and  ammonium.  The  normal 
relation  between  sodium  and  chlorine  is  not  disturbed  by  exercise,  nor 
is  the  usual  influence  of  increase  of  the  urinary  water  on  them 
prevented  thereby.  W.  D.  H. 

Comparative  Pharmacological  Experiments  on  the  Action  of 
Poisons  on  Unicellular  Organisms.  W.  Korentschewsky  ( Chem . 
Cenlr.,  1903,  i,  347  ;  from  Arch.  exp.  Path.  Pharm.,  1902,  49,  7 — 31). 
— The  original  paper  contains  a  description  of  experiments  on  the 
action  of  alkalis,  acids,  salicylic  and  benzoic  acids  and  their 
sodium  salts,  caffeine,  Caffeinum  natrio-salicylicum,  Caffeinum  natrio- 
benzoicum,  sodium  chloride,  potassium  chloride,  potassium  iodide, 
sodium  iodide,  potassium  bromide,  sodium  bromide,  ammonium 
bromide,  veratrine  hydrochloride,  physostigmine  salicylate,  strophan¬ 
thine,  strychnine  nitrate,  atropine  sulphate,  cocaine  hydrochloride, 
morphine  hydrochloride,  antipyrine,  mercuric  chloride,  and  neutral-red 
on  Paramcecium  caudatum  and  Vorticella  microstoma.  In  many  cases, 
the  poisons  acted  on  the  infusoria  in  much  the  same  way  as  on 
vertebrates.  E.  W.  W. 

Experiments  on  the  Carbohydrate  Acids.  Paul  Meyer  (Chem. 
Centr.,  1903,  i,  474 — 475  ;  from  Zeit.  Min.  Med.,  47,  Nos.  1,  2). — The 
results  of  experiments  on  the  carbohydrate  acids  show  that  dextrose 
may  be  directly  oxidised  to  glycuronic  acid  in  the  organism,  whilst 
chloralose  forms  several  lsevorotatory  substances,  but  only  an  extremely 
small  quantity  of  urochloralic  acid.  Glycuronic  acid  promotes  the 
separation  of  oxalic  acid  and  its  accumulation  in  the  liver.  Gluconic 
acid  is  attacked,  but  not  completely  oxidised,  saccharic  acid  being 
excreted  in  the  urine.  It  is  evident,  therefore,  that  whilst  the 
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CH2'OH  group  may  be  oxidised  in  the  organism,  the  C02H  group  is 
not  affected,  and  this  fact  is  in  accordance  with  the  assumption  that 
dextrose  may  be  directly  oxidised  to  glycuronic  acid.  Saccharic  acid 
is  converted  into  oxalic  acid. 

From  these  results,  it  appears  that  in  some  cases  an  increase  in  the 
quantity  of  glycuronic  acid  which  is  excreted  may  indicate  incomplete 
oxidation  of  dextrose.  E.  W.  W. 

Toxicity  of  Epinephrin  (Adrenalin).  Samuel  Amberg  ( Proc . 
Anver.  Physiol.  Soc.,  1902,  xxxiii — xxxiv ;  Amer.  J.  Physiol.,  8). — The 
pathological  changes  produced  by  epinephrin  consist  of  haemorrhages 
in  heart,  lungs,  liver,  and  other  organs.  There  is  an  injurious  effect 
on  the  heart  as  well  as  on  respiration ;  there  is  an  initial  stimulation 
followed  by  paralysis  of  the  cardiac  vagus.  Two  mg.  given  intra- 
venously  per  kilo,  of  body  weight  is  fatal  in  dogs ;  the  fatal  dose 
given  subcutaneously  is  6  mg.,  and,  injected  intraperitoneally,  0‘5  to 
0’08  mg.  per  kilo,  of  body  weight.  W.  D.  H. 

Action  of  Ethyl  Alcohol  on  Protoplasm.  Frederic  S.  Lee 
{Proc.  Amer.  Physiol .  Soc.,  1902,  xix;  Amer.  J.  Physiol.,  8). — The 
contractions  of  the  bell  of  the  medusa  Gonionema  are  markedly 
increased  by  small  doses  of  alcohol.  This  agrees  with  results  on 
striated  muscle  ;  larger  doses  in  both  cases  have  an  unfavourable 
effect.  W.  D.  H. 

Origin  of  Glycuronic  Acid.  John  A.  Man  del  and  Holmes  0. 
Jackson  {Proc.  Amer.  Physiol.  Soc.,  1902,  xiii — xiv ;  Amer.J.  Physiol., 
8). — Camphor  was  given  to  fasting  dogs,  and  the  camphorglycuronic 
acid  estimated  in  the  urine.  The  amount  excreted  was  lessened  by 
feeding  with  sugar,  and  increased  by  feeding  with  meat.  It  is  there¬ 
fore  probable  that  proteid,  and  not  sugar  (as  Mayer  considers),  is  the 
source  of  the  acid.  It  was  not  discoverable  in  the  blood,  and  perfusion 
experiments  pointed  to  the  kidney  itself  as  the  seat  of  the  synthesis  of 
the  glycuronates.  The  kidney  shows  fatty  degeneration  in  the  ascend¬ 
ing  loops  of  Henle,  but  not  in  the  convoluted  tubules.  W.  D.  H. 

Physiological  Action  of  Ipoh  and  Antiarin.  C.  G.  Seligmann 
{J.  Physiol.,  1903,  29,  39 — 57). — Ipoh,  the  arrow  poison  of  the  upas  tree, 
owes  its  properties  to  the  glucoside  antiarin.  In  frogs,  it  acts  on  the 
heart  ventricle  like  a  poison  of  the  digitalin  group;  it  also  causes 
paralysis  of  the  central  nervous  system  and  passing  clonic  spasms  of 
the  voluntary  muscles.  In  mammals  and  birds,  there  are  also  gastro¬ 
intestinal  symptoms ;  some  birds  are  comparatively  immune.  In 
some  respects,  the  antiarin  prepared  for  the  present  work  was  less 
active  than  preparations  made  by  previous  investigators. 

W.  D.  H. 

Nucleic  Acid.  Lafayette  B.  Mendel,  Frank  P.  Underhill,  and 
Benjamin  White  {Amer.  J.  Physiol.,  1903,  8,  377 — 403). — Vegetable 
nucleic  acid  from  the  wheat  embryo  resembles  the  guanylie  acid  of  the 
pancreas  in  its  physiological  effects.  It  produces  a  fall  of  arterial 
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pressure,  a  lessening  of  blood  coagulability,  an  increased  lymph  flow, 
and  a  degree  of  immunity  against  subsequent  injections. 

Its  ingestion  in  man  is  followed  by  an  increased  output  of  uric  acid, 
and  in  the  dog  by  the  excretion  of  allantoin.  These  products  corre¬ 
spond  with  only  a  portion  of  the  purine  radicle  introduced.  In 
animals,  allantoin  excretion  was  observed  after  the  introduction  of 
vegetable  nucleic  acids  into  the  body  per  rectum,  intravenously, 
intraperitoneally,  and  subcutaneously.  Some  features  of  intermediary 
purine-metabolism  are  discussed.  W.  D.  H. 

Oxaluria.  A.  M.  Luzzato  ( Zeit .  physiol.  Ghem .,  1903,  37, 
225 — 244). — In  the  urine  of  dogs,  rabbits,  and,  to  a  smaller  extent, 
men,  a  substance  is  usually  present  which,  on  boiling  with  hydrochloric 
acid,  yields  oxalic  acid ;  this  substance  is  probably  oxaluric  acid. 
The  addition  of  ammonium  oxalurate  to  human  urine  does  not  produce 
a  sediment  of  calcium  oxalate ;  the  presence  of  oxaluric  acid  will  pot 
therefore  account  for  a  deposit  of  calcium  oxalate.  In  some  unknown 
conditions,  less  oxalic  acid  is  obtained  in  the  urine  after  it  has  been 
boiled  with  hydrochloric  acid  than  before;  this  is  of  importance  in 
view  of  the  estimation  of  this  substance.  In  the  animal  body,  oxaluric 
acid  is  converted  into  oxalic  acid  and  completely  oxidised.  Ad¬ 
ministration  of  uric  acid  in  dogs  and  rabbits  causes  no  noteworthy 
increase  of  oxalic  acid  excretion  ;  if  oxalic  acid  is  formed  from  uric  acid, 
it  appears  to  be  completely  oxidised.  W.  D.  H. 

Physiological  Action  of  Proteoses.  Lafayette  B.  Mendel 
and  Frank  P.  Underhill  ( Proc .  Amer.  Physiol.  Soc.,  1902,  xvi — xvii ; 
Amer.  J.  Physiol.,  8). — Pick  and  Spiro  consider  that  the  property  of 
retarding  blood-clotting  is  attributable  not  to  pure  proteoses,  but 
to  an  active  impurity  (peptozyme).  In  the  present  research,  various 
proteoses  were  prepared  pure  from  different  proteids,  but  were  found 
to  produce  characteristic  symptoms,  lessened  blood-coagulability,  fall 
of  arterial  pressure,  excitation  followed  by  narcosis,  lympbagogic 
effects,  and  a  degree  of  immunity.  W.  D.  H. 

Tribromo-£er. -butyl  Alcohol.  E.  M.  Houghton  and  T.  B. 
Aldrich  (Proc.  Amer .  Physiol.  Soc.,  1902,  xviii — xix ;  Amer.  J. 
Physiol .,  8). — Willgerodt  prepared  a  trichloro-tfer.-butyl  alcohol,  and 
mentioned  that  he  had  made  a  similar  bromo-compound.  The  present 
paper  considers  the  pharmacological  properties  of  the  latter  compound. 
Although  it  has  decided  anaesthetic  properties  in  animals,  it  has  only 
little  influence  on  the  heart  or  circulation,  and  recovery  occurs  without 
untoward  results.  W.  D.  H. 

Albumoses  and  Peptone  Precipitins.  BosTosKiand  Sacconaghi 
(Ghem.  Centr.,  1903,  i,  529 ;  from  Deutsch.  med.  Woch.,  1903,  29, 
No.  5). — By  injection  of  the  proteolytic  products  of  serum-albumin 
from  the  horse,  obtained  by  peptic  and  tryptic  digestion,  precipitins 
were  obtained  which  react  with  albumin  and  its  products  ;  the  weakest 
reaction  is  with  peptone.  The  precipitins  are  not  destroyed  by  heat 
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The  paper  contains  criticisms  of  previous  work,  and  theoretical 
deductions  on  the  subject  of  the  constitution  of  immune  substances. 

W.  D.  H. 

Antipepsin.  Hans  Sachs  ( Chem .  Centr.,  1903,  i,  244;  from  Fortschr. 
Med.,  20,  425 — 428). — Animals  can  be  immunised  with  pepsin  and  an 
antipepsin  obtained  ;  this  emphasises  the  analogy  between  ferments 
and  toxins.  W.  D.  H. 

Antilaccase.  C.  Gessard  ( Gompt .  rend.  Soc .  Biol.,  1903,  55, 
227 — 228). — By  the  subcutaneous  injection  of  laccase  into  rabbits, 
their  serum  in  time  develops  an  antilaccase.  W.  D.  H. 

[Action  of  Secretin.]  Enriquez  and  Hallion  {Gompt.  rend.  Soc. 
Biol.,  1903,  55,  233 — 234). — Experiments  are  described  which  are 
mainly  confirmatory  of  the  work  of  Bayliss  and  Starling.  Intra- 
duodenal  injection  also  produces  a  flow  of  bile.  There  is  also  a  slight 
fall  of  blood  pressure.  The  intravenous  injection  of  sodium  carbonate 
favours  both  biliary  and  pancreatic  secretion.  W.  D.  H. 

Pancreatic  Secretion.  W.  M.  Bayliss  and  Ernest  H.  Starling 
{J.  Physiol.,  1903,  29,  174 — 180). — Pancreatic  secretin  is  a  simple 
substance  of  definite  chemical  constitution,  common  to  all  types  of 
vertebrate  animals,  and  not  specific  for  each  type.  The  direct  action 
of  secretin  is  limited  to  the  pancreas;  the  increase  of  bile  which 
follows  its  injection  may  be  indirect.  Salivation  does  not  occur  if 
the  nerves  to  the  salivary  glands  have  been  cut,  and  is  probably  due 
to  anaemia  of  the  medullary  centres,  produced  by  the  depressor 
substance  which  usually  accompanies  secretin.  Secretin  can  only  be 
obtained  by  extracting  the  upper  part  of  the  small  intestine  with 
acid,  and  from  no  other  part  of  the  body.  W.  D.  H. 

Factors  in  Bacteriolytic  Action.  E.  W.  Ainley  Walker 
{J.  Hygiene,  1903,  3,  52 — 67). — The  amount  of  complement  in  a 
serum  varies  from  hour  to  hour  after  the  blood  is  shed.  If  the 
serum  is  left  in  contact  with  the  clot,  the  complement  steadily  increases 
for  a  few  hours,  and  then  shows  progressive  diminution.  Whipped 
blood  and  serum  removed  from  the  clot  undergo  a  steady  diminution 
from  the  first.  Complement  is  a  result  of  disintegration  of  leucocytes. 
The  administration  of  excess  of  immune  serum  may  be  as  harmful  in 
the  course  of  an  infection  as  its  entire  omission  ;  in  fact,  it  might  bring 
about  a  fatal  issue  by  absorbing  all  the  complement  and  thus  arresting 
normal  protective  processes.  W.  D.  H. 

Influence  of  Camphor  upon  the  Excretion  of  Dextrose  in 
Phloridzin  Diabetes.  Holmes  C.  Jackson  {Proc.  Amer.  Physiol.  Soc., 
1902,  xxxii — xxxiii ;  Amer.  J.  Physiol.,  8). — In  animals  suffering  from 
pancreatic  or  phloridzin  diabetes,  the  dextrose :  nitrogen  ratio  is 
2 -8  : 1,  except  in  the  dog,  in  which  animal,  during  phloridzin  diabetes, 
it  is  3'75  : 1  ;  but  if  the  dog  is  given  camphor,  the  ratio  sinks  to 
2’8  :  1.  Eatty  degeneration,  limited  to  the  ascending  loops  of  Henle, 
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was  found.  The  evidence  appears  to  point  to  a  double  origin  of  the 
sugar  which  appears  in  the  urine  as  the  result  of  the  administration 
of  phloridzin  W.  D.  H. 

Flesh  Feeding  and  Gout.  Martin  Kociimann  ( PJliiger’s  Archiv, 
1903,  94,  593 — 621). — Dogs  fed  on  meat  only  exhibit  subacute 
nephiitis,  cloudy  swelling  of  the  liver,  and  deposition  of  pigment  in 
the  spleen.  The  harmful  efFect,  which  is  produced  not  only  by  horse¬ 
flesh  but  also  by  beef  and  other  kinds  of  meat,  is  attributed  to  in¬ 
creased  formation  of  uric  acid.  The  bearing  of  such  observations  on 
gout  is  pointed  out.  W.  D.  H. 

Proteid-free  Diphtheria  Antitoxin.  Proscher  ( Chem .  Cenlr., 
1903,  i,  244 — 245  ;  from  Munch,  med.  Woch.,  49,  No.  28). — Diphtheria 
antitoxin  can  be  obtained  which  gives  no  proteid  reactions.  The 
antitoxins  are  believed  to  be  a  new  class  of  substances  which,  although 
they  do  not  dialyse,  are  simpler  than  proteids.  W.  D.  H. 

Abnormal  Constituents  of  the  Urine  in  Epileptic  Fits.  K. 
Inouye  and  T.  Saiki  (Zeit.  physiol.  Chem.,  1903,  37,  203 — 218). — 
In  epileptic  fits,  the  temporary  albuminuria  generally  seen  is  doubt¬ 
less  caused  by  the  interference  with  oxidative  processes  and  the  con¬ 
sequent  injury  to  the  kidney  cells.  The  liver  functions  are  also  affected, 
and  this  accounts  for  the  appearance  of  paralactic  acid  in  the  urine, 
to  which  this  paper  devotes  special  attention.  W.  D.  H. 

Harmfulness  of  Boric  Acid.  Franz  Hofmann  (Chem.  Centr., 
1903,  i,  242  ;  from  Deutsch.  med.  Woch.,  28,  832 — 833). — Boric  acid 
is  not  innocuous;  it  is  a  powerful  cell-poison,  and,  in  the  quantities  in 
which  it  is  commonly  used  as  a  preservative,  is  harmful.  W.  D.  H. 

Toxicity  of  Ethyl  Alcohol.  Nestor  Grehant  (Compt.  rend.  Soc. 
Biol.,  1903,55,  225 — 227). — A  rabbit  which  received  by  the  oesophageal 
sound  225  c.c.  of  20  per  cent,  ethyl  alcohol,  became  insensible  and 
died  about  six  hours  later.  A  dog  was  also  killed  in  a  similar  way. 
Small  quantities  of  alcohol  were  found  in  the  blood.  Probably  death 
from  alcohol  in  man  is  more  frequent  than  is  generally  thought. 

W.  D.  H. 

Influence  of  Artificial  Respiration  on  Strychnine  Spasms. 
William  J.  Gies  and  S.  J.  Meltzer  (Amer.  J.  Physiol.,  1903,  9, 
1 — 25). — The  claim  of  Brown  Sequard  that  section  of  the  spinal  cord 
or  vagi  abolishes  the  arresting  influence  which  artificial  respiration 
exerts  on  strychnine  spasms  is  unfounded.  It  is  probable  that  the 
arrest  is  largely  due  to  the  mechanical  effect  of  the  insufflation,  as  it 
occurs  also  with  hydrogen  insufflation.  W.  D.  H. 

Poisons  in  the  Tentacles  of  Actinians.  Charles  Richet  (Compt. 
rend.  Soc.  Biol.,  1903,  55,  246 — 248). — Two  poisons  were  separated 
from  the  tentacles  of  sea  anemones ;  one,  called  congestin,  is  insoluble 
in  alcohol,  and  produces  congestion  mainly  of  the  intestinal  blood 
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vessels  by  acting  on  the  vaso-motor  nerves.  The  other,  called  thalassin , 
is  soluble  in  a  mixture  of  alcohol  and  ether,  and  produces  an  urticarial 
eruption.  Both  are  powerful.  W.  D,  H. 
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Action  of  Ozone  on  the  Diphtheria  Bacillus  and  its  Toxin. 

Fernand  Aki.oing  and  Marc  Troude  ( Compt .  rend.  Soe.  Biol.,  1903, 
55,  236 — 237), — The  action  of  ozone  is  injurious  both  to  the  bacillus 
and  toxin  of  diphtheria ;  the  colour  of  the  bacillus  deepens. 

W.  D.  H. 

Decomposition  of  Salicylic  Acid  by  Mould.  Frank  E.  Lott 
(J.  Soc.  Chem.  Ind.,  1903,  22,  198). — In  June  last,  a  number  of 
mould  colonies  were  found  to  have  grown  in  a  solution  of  salicylic 
acid  made  in  1892.  The  solution  originally  contained  0‘08663  gram  of 
salicylic  acid  per  litre,  but  on  testing,  the  salicylic  acid  had  completely 
disappeared,  no  coloration  being  obtained  with  ferric  chloride. 
Further  experiments  with  the  mould  showed  that,  when  allowed  to 
grow  in  a  solution  of  the  above-mentioned  strength,  the  salicylic  acid 
was  entirely  destroyed  in  about  5  weeks,  the  action  being  more  rapid 
when  a  little  ferric  chloride  was  added.  W.  P.  S. 

Enzymes  in  Mould  Fermentations.  Eduard  Buchner  and 
Jakob  Meisenheimer  ( Ber .,  1903,  36,  634 — 638). — Since  it  was 
shown  that  the  alcoholic  fermentation  brought  about  by  yeast  is  due 
to  the  presence  of  an  enzyme,  it  has  been  suggested  that  the 
formation  of  lactic  acid  in  dead  animal  muscles  is  also  due  to  an 
enzyme.  Up  to  the  present,  no  enzyme  has  been  isolated  from  any 
of  the  various  bacteria  which  are  capable  of  converting  sugar  into 
lactic  acid,  or  from  the  bacteria  which  bring  about  the  oxidation  of 
alcohol  into  acetic  acid.  From  Bacillus  Delbriicki,  which  is  probably 
identical  with  Lafar’s  B.  acidificans  longissimus,  an  enzyme  has  been 
obtained  by  the  following  process  :  a  pure  culture  of  the  bacillus 
was  grown  on  sterilised  tubers  at  40 — 45°  and  then  transferred  to 
sterilised  water,  from  which  it  was  separated  by  centrifugalising ;  in 
order  to  kill  the  bacteria,  the  solid  residue  thus  obtained  was  treated 
with  acetone  and  ether  (compare  Abstr.,  1902,  ii,  521);  the  yellowish- 
brown  powder  was  rubbed  up  with  sand  free  from  calcium  carbonate 
and  then  placed  m  a  solution  of  sucrose  to  which  toluene  had  been 
added  as  an  antiseptic  ;  the  mixture,  which  was  completely  sterile,  was 
kept  for  five  days  at  42°;  little  formation  of  lactic  acid  took  place 
unless  the  acid  was  removed  by  calcium  carbonate,  but  under  these 
conditions,  sufficient  lactic  acid  was  obtained  to  prepare  and  analyse 
the  zinc  salt ;  it  was  not  ascertained  whether  the  inactive  or  one  of 
the  active  modifications  was  formed. 
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From  the  beer- vinegar  bacteria,  a  culture  was  isolated  by  growing 
the  bacteria  on  tubers  in  the  presence  of  four  per  cent,  alcohol  and 
one  per  cent,  acetic  acid,  a  medium  in  which  other  organisms  are  not 
able  to  grow.  From  this  culture,  an  enzyme  was  obtained  by  the 
method  just  described  which,  in  the  presence  of  calcium  carbonate, 
rapidly  oxidised  alcohol  to  acetic  acid.  K.  J.  P.  O. 

Development  of  Yeast  in  Sugar  Solutions  without  Fermen¬ 
tation.  D. . Iwanowski  ( Centr .  Baht.  Par.  //.,  1903,  10,  151 — 154). 
— A  reply  to  Richter  (Abstr.,  1902,  ii,  681).  In  highly  nitrogenous 
solutions,  yeast  loses  to  a  great  extent  its  character  as  a  ferment, 
whilst  its  growth  is  considerably  increased.  The  development  of 
the  yeast,  at  the  expense  of  peptone  and  fermentation  products,  after 
the  sugar  had  been  consumed,  is  relatively  slow.  In  peptone  alone, 
growth  only  takes  place  with  difficulty.  N.  H.  J.  M. 

Alcoholic  Fermentation  with  Yeast  Extract  (Buchner’s 
Zymase)  in  Presence  of  Blood-serum.  Arthur  Harden  (. Ber ., 
1903,  36,  715 — -716). — The  addition  of  blood-serum  very  greatly 
reduces  the  rate  at  which  the  nitrogen  of  yeast  extract  becomes  soluble ; 
the  inhibiting  effect  is  almost  complete  in  the  case  of  horse-serum,  but 
is  very  marked  also  in  the  case  of  the  serum  from  the  pig  and  the  dog ; 
egg-albumin,  on  the  other  hand,  produces  no  inhibiting  effect,  but 
itself  undergoes  proteolysis.  The  fact  that  yeast-extract  can  only 
ferment  a  limited  amount  of  sugar  is  usually  explained  by  assuming 
the  presence  in  the  extract  of  a  proteolytic  enzyme,  which  soon 
destroys  the  agent  active  in  fermentation.  In  accordance  with  this 
view,  it  is  found  that  the  addition  of  blood-serum  to  a  mixture  of 
yeast-extract  and  sugar  causes  an  increase  of  60 — 80  per  cent,  in  the 
amount  of  sugar  fermented — a  result  most  readily  explained  by  the 
inhibiting  effect  of  the  serum  on  proteolysis  of  the  extract. 

T.  M.  L. 

Influence  of  “  Decantation  ”  on  the  Composition  and 
Bacterial  State  of  Mineral  Waters.  Edmond  Bonjean  {Bull.  Soc. 
chim.,  1903,  29,  [iii],  137 — 142). — Analyses  were  made  of  the 
original  water,  the  deposit  on  the  bottoms  of  “  decanting  ”  reservoirs, 
the  surface  “  crust,”  and  of  the  water  after  “  decantation  ”  in  the 
case  of  the  ferruginous  waters  produced  by  the  Saint-Yorre,  Rapaggio, 
and  Appolliearis  springs.  The  results,  as  tabulated  in  the  original, 
show  that  the  deposit  is  principally  ferric  carbonate  or  oxide  with 
smaller  quantities  of  calcium  carbonate  and  organic  matter,  whilst  the 
surface  “crust”  is  chiefly  calcium  carbonate.  Although  the  presence  of  the 
surface  “crust”  favours  the  existence  of  anaerobic  bacteria,  as  shown 
by  the  presence  of  nitrites  in  the  water,  mineral  waters  of  this  type 
are  not  good  culture  media,  and  consequently  bacteria  multiply  slowly 
during  the  process  of  “  decantation.”  The  species  observed  were 
Aspergillus  niger,  A.  albus,  Bacterium  termo,  Bacillus  stolonatus, 
B.  roseus  liquefaciens,  B.  aureus ,  B.  arborescens,  Micrococcus  sulph- 
ureus,  M.  luteus,  and  M.  cremdides.  The  author  points  out  that 
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“  decantation,”  resulting  as  it  does  in  a  change  in  the  composition  of 
mineral  waters,  is  objectionable  from  a  medical  point  of  view. 

T.  A.  H. 

Antibacterial  Properties  of  Peru  Balsam.  M.  Piorkowski 
{Chem.  Centr.,  1903,  i,  414 — -415  ;  from  Ber.  Deutsch.  pharm,  Ges.,  12, 
386 — 391). — The  presence  of  20  per  cent.,  and  even  more,  of  Peru 
balsam  has  been  found  to  only  very  slightly  affect  the  growth  of 
bacteria.  A  culture  of  Pyocyaneus ,  which  had  remained  in  the  balsam 
for  24  hours,  when  transferred  to  nutritive  medium  showed  signs  of 
germination.  Similarly,  1‘5  per  cent,  of  cinnamein  and  4  of  styracin 
were  not  sufficient  to  effect  complete  sterilisation.  The  presence  of 
2  per  cent,  of  cinnamic  acid,  on  the  other  hand,  was  found  to  impede 
growth,  and  4  per  cent,  to  cause  death.  Hence  it  is  scarcely  possible 
for  Peru  balsam  to  have  an  antibacterial  action.  E.  W.  W. 

Isolation  of  the  Enzyme  which  effects  Anaerobic  Respira¬ 
tion  in  the  Cells  of  the  Higher  Plants  and  Animals.  Julius 
Stoklasa  and  F.  Czerny  {Ber.,  1903,  36,  622 — 634). — It  has  been 
demonstrated  that  anaerobic  respiration,  which  occurs  in  the  tubers  of 
sugar  beet  and  potatoes  and  in  peas,  causes  a  conversion  of  the  carbo¬ 
hydrates  into  alcohol  and  carbon  dioxide,  that  is,  an  alcoholic  fermenta¬ 
tion  ;  the  change  is  brought  about  by  an  enzyme  which  is  contained 
in,  or  formed  by,  the  cells. 

The  tubers  of  sugar  beet  or  potatoes,  from  which  the  ferment  was 
isolated,  were  sterilised  and  allowed  to  respire  anaerobically  for 
several  days  ;  within  a  short  time,  vigorous  alcoholic  fermentation  had 
begun.  The  tubers,  &c.,  were  then  rubbed  up  to  a  thin  paste  and  the 
sap  pressed  out  at  a  pressure  of  300  atmospheres  and  filtered  through 
linen.  The  proteid  was  precipitated  by  means  of  alcohol  and  ether, 
and  from  the  liquid  thus  obtained  the  ferment  thrown  out  by  further 
treatment  with  alcohol  and  ether.  This  precipitate,  which  is  but  small, 
was  dried  at  20 — 30°  and  retains  its  activity  for  5 — 7  days. 

The  experiments  with  the  ferment  were  carried  out  in  such  a  manner 
that  the  carhon  dioxide  and  the  alcohol  could  both  be  estimated ;  they 
were  found  to  be  in  mol.  proportion.  Great  precautions  were  taken  to 
ensure  that  the  mixtures  were  sterile.  In  most  cases,  potassium  met- 
arsenite  or  thymol  were  added.  Further,  when  bacteria  were  known 
to  be  present,  it  was  always  shown  that  they  were  not  able  to  convert 
the  carbohydrates,  at  least  under  the  conditions,  into  alcohol  and 
carbon  dioxide. 

The  enzyme  obtained  from  the  sugar  beet  {Beta  vulgaris)  was  found 
to  be  exceedingly  active ;  it  attacked  dextrose  more  rapidly  than 
laevulose.  Similar  results  were  obtained  with  the  potato  {Solarium 
tuberosum )  and  with  the  pea  {Pisum  sativum). 

It  was  also  demonstrated  that  both  in  the  pea  and  the  beetroot,  it 
is  not  necessary  to  let  the  peas  or  the  tuber  respire  anaerobically  ;  the 
glycolytic  enzyme  was  present  in,  and  could  be  isolated  from,  the 
fresh  plant. 

The  fermentation  in  all  the  experiments  began  at  once,  and  was 
most  active  after  24  hours  ;  it  had  completely  ceased  after  62  hours. 
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An  enzyme  of  similar  properties  has  been  isolated  from  the  leaves 
and  fruit  of  plants,  the  ferment  obtained  from  the  former  being 
exceptionally  active. 

From  various  animal  organs,  the  lungs,  heart,  liver,  and  muscles  of 
cattle,  a  ferment  has  been  isolated,  which  has  very  active  glycolytic 
properties  ;  a  temperature  of  37°,  the  normal  mammalian  temperature, 
is  the  optimum  temperature  for  this  enzyme.  K.  J.  P.  0. 

Vegetation  in  Atmospheres  Rich  in  Carbon  Dioxide.  Em 
Demoussy  ( Compt .  o'end.,  1903,  136,  325 — 328). — Lettuce,  tobacco, 
and  colza  were  grown  in  sand  with  ordinary  air  and  with  air  contain¬ 
ing  an  excess  of  carbon  dioxide.  Greatly  increased  growth  was 
obtained  when  the  carbon  dioxide  was  obtained  from  soil  or  from 
liquid  carbon  dioxide  slowly  diffused  through  water  under  the  ordinary 
pressure.  Whilst  the  plants  grown  in  air  alone  weighed  less  than  1 
gram,  the  weight  was  increased  to  17*5  and  33  grams  when  the 
amount  of  carbon  dioxide  was  raised  to  15  and  25  respectively  in 
10,000. 

When,  however,  the  carbon  dioxide  was  prepared  from  marble  and 
hydrochloric  acid,  the  plants  soon  became  yellow,  even  when  the  gas 
was  passed  through  several  flannel  filters  and  columns  of  solid  potass¬ 
ium  carbonate,  and  the  amount  reduced  to  7  in  10,000. 

The  unfavourable  results  obtained  by  Brown  and  Escombe  (Abstr., 

1902,  ii,  682)  are  attributed  to  impurities  in  the  carbon  dioxide  (com¬ 
pare  Deherain  and  Maquenne,  Abstr.,  1882,  639).  N.  H.  J.  M. 

Breaking  down  of  Tyrosine  in  Seedlings.  R.  Bertel  ( Chern . 
Centr.,  1903,  i,  178 ;  from  Ber.  deut.  hot.  Ges.,  20,  454 — 463). — 
Tyrosine  is  produced  abundantly  in  seedlings  of  Lupinus  cilbus  from  the 
reserve  proteids  of  the  cotyledons,  and  is  partially  oxidised  by  an 
enzyme  in  the  upper  parts  of  the  roots,  yielding  a  substance  identified 
as  Wolkovfr  and  Baumann’s  homogentisic  acid.  This  substance,  which 
reduces  silver  nitrate,  is  further  oxidised  in  the  lowest  portions  of  the 
roots ;  the  product  has  no  reducing  action  on  silver  nitrate. 

There  is  also  a  migration  of  tyrosine  to  all  the  growing  portions  of 
the  plant,  where  it  takes  part  in  the  production  of  proteids. 

N.  H.  J.  M. 

Proteolytic  Enzymes  in  Plants.  Sydney  H.  Vines  {Ann.  Bot., 

1903,  17,  237 — 264). — The  results  of  numerous  experiments  with 
different  parts  of  Phanerogams  (fruits,  bulbs,  tubers,  stems,  leaves, 
roots,  and  seeds),  the  leaves  of  a  fern,  and  with  a  mushroom  showed, 
in  nearly  every  case,  the  presence  of  a  proteolytic  enzyme  which 
digested  “  VVitte-peptone  ”  (a  mixture  of  albumoses  and  some  peptone). 
The  exceptions  were  the  pulp  and  juice  of  apple  and  orange. 

Fibrin  was  digested  by  Cucumis  sativa,  Euphorbia  Characias,  wheat - 
germ,  Cucumis  melo,  and  Agaricus  campestris  and,  when  alkaline,  by 
the  bulbs  of  tulip  and  hyacinth.  No  action  was  observed  in  the  case 
of  vegetable  marrow,  tomato,  and  orange. 

Egg-albumin  was  digested  by  mushroom,  but  not  by  cucumber, 
carrot  (root),  and  leaves  of  Tropceolum  and  lettuce.  Casein  was 
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digested  by  melon  and  mushroom,  but  negative  results  were  obtained 
with  cucumber,  orange-peel,  and  leaves  of  Phalaris  and  Tropatolwn. 
The  caseinogen  of  milk  is,  however,  more  tractable  in  some  cases. 

Liquids  or  tissues  which  show  a  distinct  reaction  with  guaiacum, 
with  or  without  hydrogen  peroxide,  were  found  to  be  proteolytic, 
whilst  absence  of  the  guaiacum  reaction  is  coincident  with  deficient 
proteolytic  activity.  It  is  suggested  that  oxydase  or  peroxydase  may 
be  concerned  with  the  formation  of  the  enzyme,  and  may  effect  the 
liberation  of  the  enzyme  from  its  zymogen. 

Insectivorous  plants  differ  from  other  plants  only  in  the  fact  that 
they  secrete  their  enzyme  instead  of  retaining  it  within  the  tissues. 
The  results  are  to  be  considered  as  applying  only  to  a  particular 
season,  August  to  November.  N.  H.  J.  M. 

R61e  of  Oxidising  Diastases  in  the  Preparation  of  Tea  and 
their  Influence  on  Sumach  Leaves.  Keijiro  Aso  and  M.  Emm. 
Pozzi-Escot  ( Chern .  Centr.,  1903,  i,  243;  from  Rev.  gen.  Ghim.  pure 
et  appl ,  5,  419 — 421.  Compare  Abstr.,  1902,  ii,  679). — In  addition  to 
an  oxydase,  tea  contains  a  reducing  diastase,  jaquemase,  which  seems 
to  be  identical  with  catalase. 

The  red  colour  which  sumach  leaves  acquire  is  also  coincident  with 
a  loss  of  tannin,  probably  due  to  an  oxydase.  The  dye  is  soluble  in 
ether,  and  its  alcoholic  solution  becomes  blue  in  presence  of  guaiacol. 

N.  H.  J.  M. 

Occurrence  of  Zinc  in  Fruit  Juices  and  Wines.  G.  Benz 
(Zeit.  Nahr.  Genussm.,  1903,  6,  115—116). — The  author  has  frequently 
found  considerable  quantities  of  zinc  in  fruit  juices  and  wines,  the 
contamination  being  due  to  the  juices  having  been  stored  or  fermented 
in  zinc  or  galvanised  iron  pans.  In  some  cases,  the  amount  of  zinc 
was  large  enough  to  be  detected  by  the  taste.  W.  P.  S. 

Occurrence  of  Copper  in  Grape  Juice  and  Wine.  Theodor 
Omeis  ( Zeit .  Nahr.  Genussm.,  1903,  6,  116—117). — Traces  of  copper 
may  be  detected  in  grape  juice  from  unsprayed  vines,  but,  provided 
that  the  spraying  with  copper  solution  is  done  at  the  right  time,  the 
fermented  wine  is  free  from  copper,  any  of  the  latter  present  being 
removed  by  the  yeast.  A  possible  source  of  contamination  of  the  wine 
is  from  the  cellar  utensils,  as  these  usually  consist  of  copper  or  its 
alloys.  W.  P.  S. 

Action  of  Manganese  Compounds  on  Plants.  Oscar  Loew 
and  S.  Sawa  [Bui.  Coll.  Agric.  Imp.  Univ.  Tokyo ,  1902,  5,  161 — 172. 
Compare  T.  Schroeder,  Forstchem.  u.  pjlanzenphysiol.  Unters.  Tharand, 
1878  ;  Rarnann,  Bot.  Centr.,  1898;  Pichard,  Compt.rend.,  126,  550; 
Birner  and  Lucanus,  Landvo.  Versuchs-Stat.,  8,  128;  Wagner,  ibid., 
13,  69  and  278  ;  Giglioli,  Abstr.,  1902,  ii,  527  ;  and  Aso,  ibid.,  ii, 
679). — Water-culture  experiments  with  barley,  and  soil  culture  experi¬ 
ments  with  rice,  peas,  and  cabbage,  in  which  the  plants  were  grown 
both  with  and  without  manganous  sulphate,  are  described.  It  was 
found  that  whilst  moderate  amounts  of  manganese  injure  the  plants 
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by  bleaching  the  chlorophyll,  highly  dilute  solutions  are  not  only 
without  injurious  effects,  but  induce  an  increased  development.  It  is 
considered  probable  that  very  fertile  soils  are  characterised  by  the 
presence  of  readily  available  manganese. 

Plants  which  were  injured  by  an  excess  of  manganese  were  found 
to  show  more  intense  oxydase  and  peroxydase  reactions  than  the 
control  plants. 

Manganese  had  no  decided  stimulating  action  on  yeast  and  Asper¬ 
gillus  (compare  H.  Molisch,  Wien.  Akad.  Ber.,  1894).  N.  H.  J.  M. 

Physiological  Influence  of  Manganese  Compounds  on  Plants. 
Keijiro  Aso  {Bui.  Coll.  Agric.  Imp.  Univ.  Tokyo ,  1902,  5,  177 — 185. 
Compare  preceding  abstract  and  Ono,  Joum.  Coll.  Science  Imp.  Univ. 
Tokyo ,  13,  pt.  1). — Water-culture  experiments  with  radishes,  barley, 
wheat,  and  peas  are  described.  It  was  found  that  manganese  salts 
have  both  an  injurious  and  a  stimulating  effect,  which  respectively 
diminish  and  increase  with  dilution.  Solutions  containing  0  002  per 
cent,  of  manganous  sulphate  stimulated  the  growth  in  each  case,  and 
the  plants  containing  manganese  showed  the  colour  reactions  of  the 
oxidising  enzymes  with  greater  intensity  than  the  control  plants. 

The  presence  of  iron  seems  to  counteract  the  action  of  manganese 
to  some  extent.  N.  H.  J.  M. 

Chemistry  of  the  Stem  of  Derris-  Uliginosa.  An  Eastern 
Fish  Poison.  Frederick  B.  Power  ( Pharm .  Arch.,  1903,  6,  1 — 14). 
— An  investigation  of  the  stem  of  Derris  uliginosa  has  shown  that 
no  alkaloid  is  present.  The  bark  yields  9  3  per  cent,  of  tannic  acid, 
equivalent  to  6‘3  per  cent,  in  the  whole  stem.  The  stem  also 
contains  gum,  sugar,  potassium  nitrate,  hexoic,  arachidic,  and  stearic 
acids,  ceryl  alcohol,  two  isomerides  of  cholesterol,  and  two  resins, 
one  of  which  is  soluble  in  chloroform,  the  other  insoluble.  Of  the 
cholesterols,  one  is  present  in  relatively  small  amount,  melts  at 
207 — 209°,  and  is  sparingly  soluble  in  alcohol;  the  other,  which 
constitutes  the  larger  portion,  melts  at  190 — 192°,  is  freely  soluble 
in  alcohol,  and  in  chloroform  solution  has  [a]D  +  25-5°.  When  the 
resin  which  is  soluble  in  chloroform  is  heated  with  alcoholic  hydrogen 
chloride,  a  substance  is  obtained  which  crystallises  in  yellow  needles, 
melts  at  212 — 213°,  and  is  sparingly  soluble  in  cold  alcohol.  On 
fusion  with  potassium  hydroxide,  the  resin  yields  acetic  and  valeric 
acids  together  with  a  small  quantity  of  a  substance  which  gives  a 
violet  coloration  with  ferric  chloride.  When  the  resin  is  oxidised 
with  nitric  acid,  a  small  amount  of  behenic  acid  is  produced,  together 
with  oxalic  acid  and  a  pale  yellow,  crystalline  m’iro-compound,  which 
melts  at  170 — 172°.  The  insoluble  resin  forms  an  amorphous, 
chocolate-brown  powder ;  when  heated  with  dilute  sulphuric  acid,  it 
yields  dextrose  and  a  substance  which  crystallises  in  colourless,  micaceous 
scales  and  melts  at  about  230°.  By  the  action  of  fused  potassium 
hydroxide  on  this  resin,  acetic  and  protocatechuic  acids  are  produced, 
whilst  on  oxidation  with  potassium  permanganate,  oxalic  acid  is 
formed. 
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The  toxic  effect  of  the  plant  is  probably  due  to  some  constituent  of 
the  resin  which  is  soluble  in  chloroform.  E.  G. 

Protoplasm  and  Enzymes.  Thomas  Bokorny  ( PJluger’s  Archiv, 
1903,  93,  605 — 640.  Compare  Abstr.,  1902,  ii,  128). — The  opinion 
is  expressed  that  the  different  actions  of  protoplasm  justify  the 
assumption  that  there  are  different  varieties  of  protoplasm  in  cells. 
Anabolic  activity  in  fungi  is  not  hindered  by  1  per  cent,  of  mineral 
acid  ;  this  amount  of  acid  inhibits  the  activity  of  most  enzymes. 
Alkali  similarly  affects  enzymes  more  readily  than  it  does  protoplasm. 
There  are  agents  which  affect  protoplasm  harmfully,  and  are  not 
harmful  to  enzymes,  and  vice  versd.  In  this  relation,  the  concentration 
of  the  poison  and  the  temperature  are  factors  to  be  considered.  Among 
enzymes,  zymase  is  nearest  to  protoplasm  in  the  way  in  which  it  is 
influenced  by  external  agents.  W.  D.  H. 

Hydrogen  Cyanide  in  Cigar  Smoke.  Hermann  Thoms  ( Zeit . 
physiol.  Chem.,  1903,  37,  250.  Compare  Habermann,  this  vol.,  ii,  174). 
— Attention  is  drawn  to  the  fact  that  the  author  has  already  proved 
the  presence  of  hydrogen  cyanide  in  tobacco  smoke  (Abstr.,  1900, 
ii,  428)  and  has  even  estimated  the  amount.  J.  J.  S. 

Action  of  Sulphur  Dioxide  on  Plants.  A.  Wieler  (Chem. 
Centr.,  1903,  i,  346 — 347  ;  from  Ber.  deut.  hot.  Ges.,  20,  656 — 666. 
Compare  ibid.,  18,  348). — The  chloroplasts  are  probably  affected  by 
sulphur  dioxide  in  such  a  manner  as  to  prevent  the  regeneration  of 
chlorophyll,  and  as  the  latter  diminishes  there  is  a  falling  off  of  starch 
production.  There  is  no  diminution  in  the  amount  of  water  taken  up, 
as  stated  by  von  Schroeder,  provided  that  the  leaves  remain  uninjured. 

N.  H.  J.  M. 

Fixation  of  Atmospheric  Nitrogen  by  Alfalfa  on  Ordinary 
Prairie  Soil  under  Various  Treatments.  Cyril  G.  Hopkins  (J. 
Amer.  Chem.  Soc.,  1902,  24,  1155 — 1170). — Pot  experiments  are  first 
described  in  which  lucerne  was  grown  in  black  prairie  soil,  both  with 
and  without  inoculation,  and  with  various  manures.  The  yield  was 
considerably  increased  by  inoculation  (with  an  extract  of  a  lucerne 
soil),  even  when  nitrogen  was  applied  as  manure.  Phosphatic  or 
potassium  manures  had  no  effect  without  inoculation,  but  were  effective 
when  the  plants  were  inoculated  or  when  nitrogenous  manure  was 
applied. 

Field  experiments  were  made  on  similar  soil,  some  plots  being 
inoculated  with  lucerne  soil.  Inoculation  about  doubled  the  yield  of 
both  when  no  manure  was  applied,  and  when  lime  or  lime  and 
phosphoric  acid  were  applied.  The  yield  was  considerably  increased 
by  lime  and  phosphoric  acid,  and  somewhat  increased  by  lime  alone. 

From  the  results  of  the  pot  experiments,  it  is  calculated  that  when 
inoculated  the  lucerne  accumulated  46*42  lb.  of  atmospheric  nitrogen 
per  acre,  the  amount  obtained  from  the  soil  in  the  pots  which  were 
not  inoculated  being  3*77 — 7*31  lb.  per  acre.  The  percentage  of 
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nitrogen  in  the  dry  matter  was  raised,  by  inoculation,  from  2*59  to 
3'62.  Similar  results  were  obtained  in  the  field  experiments. 

N.  H.  J.  M. 

Fixation  of  Phosphoric  Acid  in  the  Soil.  J.  T.  Crawlev 
(J.  Amer.  Chem.  Soc.,  1902,  24,  1114 — 1119). — Double  super¬ 

phosphate  (10  grams)  was  applied  in  each  case  to  the  soil  contained  in 
boxes  (9x9x9  ins.)  with  perforated  bottoms,  and  4800  c.c.  of  water 
added.  The  phosphoric  acid  in  the  drainage,  and  the  time  required  for 
percolation  were  determined.  The  depth  of  the  soil  varied  from  1  to 
6  inches.  The  soils  employed  were  a  dark  coloured  soil  from  Makiki, 
and  a  typical  red  Honolulu  soil. 

It  was  found  that  nearly  the  whole  of  the  phosphoric  acid  remained 
within  six  inches  of  the  surface,  and  that  more  thaD  half  remained  in 
the  first  inch  of  the  soil. 

To  ascertain  the  total  capacity  of  the  soil  to  fix  phosphoric  acid, 
800  grams  of  the  red  soil  were  mixed  with  50  grams  of  double  super¬ 
phosphate  (P205  —  20'58  grams),  kept  damp,  and  the  phosphoric  acid 
soluble  in  water  determined  from  time  to  time.  After  1,  3,  8,  and 
22  days,  it  was  found  that  41'6,  57‘7,  73‘0,  and  85‘65  per  cent, 
respectively  of  the  phosphoric  acid  had  become  fixed.  The  last 
amount  would  represent  181  tons  of  acid  phosphate  per  acre,  1  foot 
deep. 

It  was  previously  shown  that  Hawaian  soils  are  much  more  basic 
than  those  of  the  United  States.  N.  H.  J.  M. 
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Estimation  of  Sulphur  and  Phosphorus  in  Plant  Substances. 
C.  P.  Beistle  (J.  Amer.  Chem.  Soc  ,  1902,  24,  1093 — 1100). — Fusion 
with  potassium  hydroxide  and  potassium  nitrate  gave  the  highest 
results  for  sulphur  in  the  case  of  cotton-seed  meal,  timothy  hay,  and 
egg-albumin.  Other  methods,  including  ignition  in  a  bomb-calorimeter, 
combustion  in  a  stream  of  oxygen,  and  incineration  after  previous 
saturation  with  solutions  of  barium  hydroxide  and  calcium  acetate, 
all  yielded  lower  results  (compare  Abstr.,  1902,  ii,  425).  The  fusion 
method  also  gave  the  highest  percentages  of  phosphorus.  W,  P.  S. 

Estimation  of  Sulphur  and  Phosphorus  in  Organic 
Materials.  H.  C.  Sherman  {J.  Amer.  Chem.  Soc.,  1902,  24, 
1100 — 1109). — For  the  estimation  of  sulphur,  the  method  of  com¬ 
bustion  in  compressed  oxygen  is  preferred.  Equally  good  results  were 
obtained  by  fusing  the  substance  with  sodium  hydroxide,  the  latter 
being  prepared  by  heating  sodium  peroxide  with  a  little  water  in  a 
silver  crucible.  The  nitric  acid  method  (Abstr.,  1902,  ii,  425)  gave 
low  results.  In  the  estimation  of  phosphorus,  practically  identical 
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results  were  obtained  whether  the  material  was  burnt  in  a  current  of 
oxygen,  heated  with  a  mixture  of  sodium  carbonate  and  potassium 
nitrate,  or  boiled  with  sulphuric  acid  and  ammonium  nitrate.  The 
substances  examined  were  dried  lean  beef,  dried  curd,  yolk  and  white 
of  egg,  wheat  bran,  and  beans.  W.  P.  S. 

Rapid  Method  for  Estimating  Sulphur  in  Coal  and  Coke. 
Carl  Sundstrom  {J.  Amer.  Chem.  Soc.,  1903,  25,  184 — 186).—  Coke. — 
0-7  gram  of  the  finely  powdered  coke  is  mixed  with  13  grams  of  dry 
sodium  peroxide  and  placed  in  a  covered  nickel  crucible  of  about  30 
c.c.  capacity.  The  crucible  is  supported  on  a  triangle  and  placed  in 
about  |  inch  of  water.  The  mixture  is  then  ignited  by  means  of  a 
fuse  of  guncotton  previously  washed  free  from  acid,  soaked  in 
saturated  potassium  nitrate  solution,  and  dried. 

Goal. — A  small  steel  bomb  is  employed  instead  of  the  nickel 
crucible,  as  the  combustion  is  accompanied  with  explosive  violence. 
The  cover  of  the  bomb  is  insulated  from  the  sides  by  a  thin  mica 
gasket,  and  from  the  screw-down  device  by  a  piece  of  ordinary  red 
fibre.  Ignition  is  brought  about  by  fusing  an  iron  wire,  one  end  of 
which  is  inserted  under  the  mica  gasket  and  touching  the  bomb,  the 
other  end  being  above  the  gasket  and  in  contact  with  the  cover.  The 
wire  is  looped  to  touch  the  mixture,  and  a  current  of  4  amperes  is  used 
to  fuse  the  wire. 

In  both  cases,  the  fused  mass  is  treated  as  usual.  W.  P.  S. 

Organically  Combined  Sulphurous  Acid  in  Foods.  Wilhelm 
Kerp  ( Zeit .  Nahr.-Genussm.,  1903,  6,  66 — 68). — Part  of  the 

sulphurous  acid  present  in  fruit  juices  and  dried  fruits  preserved  with 
this  substance  is  considered  to  be  in  organic  combination,  for  on 
adding  iodine  solution  to  the  acidified  aqueous  extract  of  the  fruit 
until  a  blue  coloration  just  appears,  starch  solution  being  used  as 
indicator,  further  quantities  of  iodine  must  be  added  from  time  to 
time  to  render  the  colour  permanent.  This  gradual  liberation  of  the 
residue  of  sulphurous  acid  is  also  exhibited  by  solutions  of  sugars 
containing  sulphurous  acid  and  also  by  the  compound  of  acetaldehyde 
and  sodium  hydrogen  sulphite.  W.  P.  S. 

Estimation  of  Selenium  in  Organic  Compounds.  Robert  E. 
Lyons  and  F.  L.  Shinn  ( J .  Amer.  Chem.  Soc.,  1902,  24,  1087 — 1093). 
— A  weighed  quantity  of  the  substance  is  heated  with  fuming  nitric 
acid  in  a  sealed  tube  for  one  hour,  or  longer,  at  a  temperature  of  240°. 
The  contents  of  the  tube  are  then  transferred  to  a  basin  of  about 
400  c.c.  capacity,  and  evaporated  to  dryness  after  adding  one-fourth 
more  silver  or  zinc  nitrate  than  is  theoretically  required  to  unite  with 
the  selenious  acid  present.  When  dry,  the  sides  of  the  basin  are 
washed  down  with  a  little  water,  and  the  evaporation  repeated.  The 
residue  is  treated  twice  with  50  c.c.  of  dilute  aqueous  ammonia 
and  evaporated  after  each  addition.  After  completely  removing  any 
free  ammonia  by  twice  evaporating  with  a  little  water,  the  residue 
is  extracted  with  water,  collected  on  a  filter,  and  washed  until  free 
from  nitrates.  The  precipitate  on  the  filter  is  then  decomposed  with 
10  c.c.  of  hydrochloric  acid  of  sp.  gr.  1’124,  the  solution  diluted  with 
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water  to  300  c.c.,  cooled  with  ice,  and  a  slight  excess  of  Nf  10  sodium 
thiosulphate  solution  is  added.  After  1  hour,  the  excess  of  the  latter 
is  titrated  with  standard  iodine  solution.  One  c.c.  of  N/10  sodium 
thiosulphate  is  equivalent  to  0‘001975  gram  of  selenium. 

The  selenium  may  be  estimated  gravimetrically  by  decomposing  the 
silver  precipitate  with  hydrochloric  acid,  filtering,  and  reducing  the 
selenious  acid  in  the  filtrate  by  means  of  sodium  hydrogen  sulphite. 
Should  zinc  nitrate  be  used,  filtration  after  the  decomposition  with 
hydrochloric  acid  may  be  omitted.  W.  P.  S. 

Estimation  of  Selenium  in  Organic  Compounds.  Heinrich 
Frerichs  {Arch.  Pharm.,  1902,  240,  656 — 658). — About  0‘2 — 0  3 
gram  of  the  substance  is  decomposed  as  in  the  Carius  method  with 
nitric  acid  of  sp.  gr.  1‘4  and  about  0‘5  gram  of  silver  nitrate.  The 
contents  of  the  tube  are  rinsed  into  a  porcelain  basin  and  evaporated 
to  dryness.  The  residue  is  stirred  with  a  few  drops  of  water,  rinsed 
with  alcohol  on  to  a  filter,  and  washed  with  alcohol  until  hydrochloric 
acid  no  longer  precipitates  silver  in  the  filtrate.  The  filter,  with  the 
residue,  is  then  boiled  with  20  c.c.  of  nitric  acid  and  80  c.c.  of  water 
until  the  residue  has  dissolved  entirely;  about  5  minutes  suffice  for 
this.  About  100  c.c.  of  water  and  1  c.c.  of  concentrated  ammonium 
iron  alum  solution  are  then  added,  and  the  liquid  is  titrated  with 
iV/10  potassium  thiocyanate  solution;  1  c.c.  of  this  corresponds  with 
0 ‘00395  gram  of  selenium.  In  14  estimations  made  with  different 
substances,  the  maximum  error  was  0*8  of  the  total  quantity  of  selenium ; 
in  most  cases,  it  was  less  than  half  this. 

Silver  selenite  and  selenate,  although  slightly  soluble  in  water, 
are  practically  insoluble  in  90 — 95  per  cent,  alcohol.  The  precipitate 
obtained  in  the  experiment  must  be  silver  selenite,  for  this  substance 
is  not  converted  appreciably  into  selenate  when  heated  with  concen¬ 
trated  nitric  acid,  even  at  300°.  The  weight  of  the  precipitate  is 
somewhat  greater  than  corresponds  with  this  assumption  ;  probably  it 
is  contaminated  with  some  silver  sulphide  due  to  the  presence  of 
hydrogen  sulphide  in  the  air  of  the  laboratory. 

Selenium  can  be  estimated  in  the  presence  of  halogens  by  boiling 
the  precipitate  with  dilute  nitric  acid,  weighing  the  residue  of 
silver  halide,  and  estimating  the  selenium  in  the  solution  as  above. 

O.  F.  B. 

Selenium  in  Coke.  James  F.  Smith  {J.  Soc.  Chem.  Ind.,  1903, 
22,  201). — The  following  method  was  adopted  for  estimating  selenium 
in  coke.  From  100  to  200  grams  of  the  coke  were  treated  on  the 
water-bath  with  hydrochloric  acid  and  potassium  chlorate  until 
nothing  more  could  be  extracted  than  was  precipitated  by  hydrogen 
sulphide.  After  filtering  and  washing,  the  filtrate  was  heated  until 
all  chlorine  hid  been  removed,  then  reduced  by  the  addition  of  a 
slight  excess  of  sulphurous  acid,  and  again  heated  to  expel  excess  of 
the  latter.  The  solution  was  then  precipitated  by  saturating  it  with 
hydrogen  sulphide  (compare  Trans.,  1884,  45,  699)  at  a  temperature  of 
70°,  the  precipitate,  after  the  lapse  of  16  hours,  being  collected  on  a 
filter,  washed,  digested  with  ammonium  sulphide,  and  again  filtered. 
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The  sulphides  in  the  filtrate  were  reprecipitated  by  means  of  hydro¬ 
chloric  acid,  collected  on  a  small  filter,  washed,  and  dried  at  100°.  The 
dry  sulphides  were  then  treated  with  a  mixture  of  potassium  cyanide  and 
sodium  carbonate  and  reduced  by  heating  in  a  current  of  carbon  dioxide 
according  to  the  process  of  Babo  and  Fresenius.  The  first  precipitate 
obtained  from  the  residue  was  reduced  a  second  time,  and  the  red 
precipitate  from  this  second  reduction  purified  by  dissolving  in  a 
saturated  solution  of  potassium  cyanide  and  reprecipitating  by  means 
of  hydrochloric  acid.  The  final  product  was  dried  at  100°  and  then 
over  sulphuric  acid  until  constant  in  weight.  From  mere  traces  to 
0  015  per  cent,  of  selenium  was  found  in  coke  from  various  parts  of 
Yorkshire.  W.  P.  S. 

Gravimetric  Estimation  of  Tellurium.  R.  W.  Emerson 
McIvor  ( Ckern .  News ,  1903,  87,  17). — The  author  has  investigated 
various  gravimetric  methods  of  estimating  tellurium,  and  finds  that 
those  in  which  the  precipitant  is  sodium  hydrogen  sulphite,  or  hydr- 
iodic  and  sulphurous  acids  together,  or  magnesium,  are  accurate, 
provided  that  precautions  are  taken  to  prevent  the  oxidation  of  the 
tellurium  precipitate.  D.  A.  L. 

Estimation  of  Nitrogen  in  Nitrates  and  Nitric  Esters. 
Alfred  Wohl  and  Otto  Poppenberg  ( Ber .,  1903,  36,  676 — 684). — 
Instead  of  measuring  the  volume  of  nitric  oxide  produced  by  the 
action  of  mercury  and  sulphuric  acid  on  the  nitrate,  as  in  Lunge’s 
method,  the  decomposition  with  sulphuric  acid  and  mercury  is  carried 
out  in  an  exhausted  flask,  which  is  thoroughly  shaken  until  the  whole 
of  the  nitrate  has  dissolved,  and  the  pressure  in  the  flask  is  then  de¬ 
termined  by  means  of  a  manometer.  The  only  serious  source  of  error 
is  the  possible  formation  of  oximes  by  the  action  of  nitrous  acid  on 
certain  constituents  of  gelatinised  powders,  and  this  is  best  overcome 
by  adding  chromic  acid  to  the  sulphuric  acid.  Corrections  are  needed 
for  the  difference  from  the  standard  weight  of  the  quantity  of  sub¬ 
stance  weighed  out,  and  for  the  difference  of  the  temperature  from  20°  ; 
tables  are  given  showing  the  magnitude  of  these  corrections.  Methods 
are  also  described  of  correcting  for  the  volume  of  air  left  in  the 
exhausted  flask,  and  of  calculating  the  standard  weight  of  substance 
that  must  be  taken  in  order  that  the  increase  in  mm.  of  the  pressure 
in  the  flask  may  be  a  simple  multiple  Qf  the  percentage  of  nitrogen 
in  the  compound  analysed.  T.  M.  L. 

Estimation  of  Nitric  Acid  in  Water.  Gustav  Frerichs  {Arch. 
Pharm .,  1903,  241,  47 — 53). — The  method  proposed  is  to  convert  the 
nitrates  into  chlorides  and  determine  the  amount  of  these  by  titration 
with  silver  solution.  A  preliminary  test  of  the  water  is  made  with 
diphenylamine.  If  a  deep  blue  coloration  is  obtained,  100  c.c.  of  the 
water  is  taken  ;  if  but  a  slight  coloration,  a  larger  amount  in  propor¬ 
tion.  The  water  is  evaporated  to  dryness  (by  weighing  the  residue, 
the  total  solids  can  be  determined  in  the  same  experiment),  the  residue 
digested  with  water,  the  extract  filtered  into  a  porcelain  dish,  mixed 
with  50  c.c.  of  25  per  cent,  hydrochloric  acid,  and  evaporated  to 
dryness  on  a  water-bath  ;  no  pungent  acid  odour  must  remain,  and 
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there  must  be  no  drops  of  condensed  acid  liquid  on  the  upper  rim  of  the 
dish.  About  30 — 50  c.c.  of  distilled  water  are  then  added,  the  absence 
of  nitrates  is  controlled  by  testing  a  drop  of  the  solution  with  diphenyl- 
amine,  and  the  bulk  of  the  solution  is  then  titrated  with  a  standard 
silver  solution.  Corrections  must  be  applied  for  the  chloride  originally 
present  in  the  water,  and  for  the  chloride  left  when  50  c.c.  of  the  hydro¬ 
chloric  acid  used  is  evaporated ;  the  former  is  determined  in  any  case 
in  the  ordinary  course  of  a  water  analysis,  and  the  amount  of  the  latter 
can  be  determined  once  for  all  in  a  large  sample  of  acid  reserved  for 
this  determination. 

If  the  amount  of  chlorine  in  the  water  is  very  large,  exceeding,  say, 
30  parts  per  100,000,  it  is  desirable  to  remove  most  of  it  by  adding  to 
300  c.c.  of  the  water,  4  milligrams  of  dry  powdered  silver  sulphate 
for  every  1  of  chlorine  present,  digesting  for  a  time  in  a  warm  place, 
filtering,  and  determining  the  nitrate  as  above  in  a  portion  of  the 
filtrate.  Should  alkali  carbonates  be  present,  a  little  barium  or 
calcium  chloride  must  be  added  to  the  water  ;  the  chlorine  now  present 
must  be  determined,  and  the  determination  of  the  nitrate  carried  out 
as  before.  C.  F.  B. 

Estimation  of  Ammonia  in  Sugar  Beets  and  the  Products 
thereof.  E.  Sellier  ( Chem .  Cent') \,  1903,  i,  419 ;  from  Rev.  gen.  Chim. 
pure  appl.,  1902,  5,  325 — 332,  347 — 351). — A  criticism  of  the  various 
methods  from  time  to  time  proposed.  Distillation  with  magnesium 
oxide  gives  untrustworthy  results.  Schlcessing’s  process  (expulsion 
of  ammonia  by  milk  of  lime  in  the  cold),  Riimpler’s  phosphotungstic 
acid  method,  and  the  precipitation  with  platinic  chloride  are  also 
defective ;  in  fact,  up  to  the  present  time  a  method  does  not 
exist  which  is  not  interfered  with  by  amino-compounds. 

L.  de  K. 

Iodometry  of  Hydrazine.  Erwin  Rupp  ( J .  pr.  Chem.,  1903,  [ii], 
67,  140 — 142). — Stolle’s  iodometric  method  of  estimating  hydrazine 
(this  vol.,  ii,  100)  has  been  previously  described  by  Spiess  ( Inaug . 
jDiss.,  1902).  Hydrazine  sulphate  is  dissolved  in  aqueous  potassium 
hydrogen  carbonate,  left  for  15  minutes  with  excess  of  A/10  iodine, 
and  the  excess  then  estimated  with  thiosulphate.  The  use  of  sodium 
potassium  tartrate  or  sodium  acetate  in  place  of  potassium  hydrogen 
carbonate  to  neutralise  the  hydriodic  acid  formed,  is  found  to  give 
the  best  results.  E.  F.  A. 

Colorimetric  Estimation  of  Small  Quantities  of  Phos¬ 
phoric  Acid  and  Silica.  F.  P.  Veitch  (J.  Amer.  Chem.  Soc.,  1903, 
25,  169 — 184). — The  following  method  is  intended  for  the  analysis  of 
drainage  waters  and  of  aqueous  extracts  of  soils.  A  preliminary  test 
is  made  to  ascertain  whether  the  water  contains  much  iron,  more 
than  20  parts  per  million  interfering  with  the  results.  A  measured 
volume  of  the  water  or  extract  is  then  freed  from  suspended  matter 
by  filtration  or  by  evaporating  to  dryness  and  filtering.  Five  c  c.  of 
nitric  acid  of  sp.  gr.  l-07  and  4  c.c.  of  molybdate  solution  are  added 
to  the  clear  water,  and  after  30  minutes  the  coloration  is  compared 
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with  that  produced  by  known  amounts  of  phosphoric  acid.  Another 
portion  of  the  water  is  evaporated  twice  to  dryness,  with  an  inter¬ 
vening  filtration,  after  adding  3  c.c.  of  nitric  acid  and  a  little  mag¬ 
nesium  nitrate,  heated  for  2  hours  in  a  water-oven,  treated  with  5  c.c. 
of  nitric  acid,  filtered,  washed  until  about  45  c.c.  of  filtrate  are 
obtained,  and  the  phosphoric  acid  colorimetrically  estimated  as  above. 
This  result  is  subtracted  from  the  first  after  calculating  both  to  the 
same  volume  of  water,  and  the  difference  multiplied  by  0  55  gives 
the  silica.  The  water  should  not  contain  as  much  phosphoric  acid 
as  will  cause  a  precipitate  of  ammonium  phosphomolybdate  to  form. 

W.  P.  S. 

Simplification  of  Phosphate  Analyses.  Max  Passon  (Zeit. 
angew.  Ghem.,  1903,  10,  52 — 54). — The  special  form  of  pipette 
previously  recommended  {ibid.,  1901,  14)  for  the  introduction  of  the 
citrate  solution  in  the  estimation  of  phosphates  has  now  been 
modified  ;  the  lumen  of  the  tube  above  the  widened  portion  of  the 
pipette  is  made  the  same  as  that  of  the  lower  portion.  Examples  of 
the  results  with  the  two  forms  of  the  pipette  are  given. 

K.  J.  P.  0. 

Estimation  of  Citrate-soluble  Phosphoric  Acid.  Wilhelm 
Naumann  ( Chern .  Zeit.,  1903,  27,  120 — 121). — Five  grams  of  basic 
slag  are  shaken  with  500  c.c.  of  2  per  cent,  solution  of  citric  acid  for 
half  an  hour.  One  hundred  c.c.  of  the  filtrate  are  mixed  with  8  c.c.  of 
nitric  acid  and  boiled  down  to  25  c.c.  When  cooled  a  little,  a 
mixture  of  25  c.c.  of  sulphuric  and  5  c.c.  of  nitric  acid  is  added,  and 
the  whole  heated  until  white  sulphuric  fumes  are  evolved,  which 
usually  takes  place  after  10  minutes.  The  liquid  now  free  from  silica  is 
afterwards  diluted  with  water  and  when  cold  further  diluted  to  250 
c.c.  ;  125  c.c.  of  the  filtrate  (0'5  gram  sample)  are  then  first  mixed 
with  35  c.c.  of  ammonia,  and  when  cold  a  mixture  of  50  c.c.  of  24  per 
cent,  ammonium  citrate  solution  and  25  c.c.  of  magnesium  mixture 
is  added.  The  precipitation  is  complete  when  the  mixture  has  been 
shaken  for  half  an  hour.  L.  de  K. 

Iodometry  of  Hypophosphites  and  Hypophosphates.  Erwin 
Rupp  and  A.  Finck  [Arch.  Pharm.,  1902,  240,  663  —  675). — Phos¬ 
phorous  acid  and  normal  phosphites  only  react  very  slowly  with 
iodine,  but  the  latter  do  so  comparatively  rapidly  in  the  presence  of  an 
alkali  hydrogen  carbonate  (this  vol.,  ii,  41);  hypophosphites,  on  the 
contrary,  are  not  appreciably  oxidised  in  alkaline  solution,  but  hypo- 
phosphorous  acid  is  oxidised,  and  the  more  rapidly  the  more  hydrogen 
ions  are  present. 

For  the  analysis  of  calcium  hypophosphoroswn,  1  ‘5  gram  is  dissolved 
to  100  c.c.,  and  5  c.c.  of  the  solution  are  allowed  to  remain  with  200 
c.c.  of  water,  50  c.c.  of  Nj  10  iodine  solution,  and  5  c.c.  of  dilute  sulphuric 
acid  in  a  stoppered  bottle  for  12 — 15  hours  in  the  dark.  Sodium  hydrogen 
carbonate  is  then  added  a  little  at  a  time,  about  ^-gram  being  added 
after  the  evolution  of  carbon  dioxide  has  ceased,  and  the  mixture  is 
allowed  to  remain  for  2  hours  more.  It  is  then  titrated  with  W/10 
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thiosulphate,  of  which  not  more  than  15*5  c.c.  should  be  required 
(theory  1 4*7  c.c.). 

Free  hypophosphorous  acid  was  examined  by  oxidising,  and  deter¬ 
mining  the  total  phosphoric  acid  formed ;  also  by  digestion  with 
iodine,  first  in  acid  solution,  then  in  presence  of  alkali  hydrogen 
carbonate.  It  was  found  to  contain  8  per  cent,  of  phosphorous  acid 
to  92  of  hypophosphorous  acid. 

Phosphatic  acid,  the  syrupy  liquid  formed  when  phosphorus  is 
allowed  to  remain  in  moist  air,  was  found  to  contain  phosphoric  acid, 
55*7  per  cent. ;  phosphorous  acid,  25*9  ;  hypophosphorous  acid,  1*7  ;  and 
water,  16*7  per  cent. 

Sodium  hypophosphate  was  prepared  by  oxidising  phosphorus  with 
dilute  nitric  acid  and  silver  nitrate  (Philipp,  Abstr.,  1883,  1052). 
When  20  c.c.  of  a  0*8  per  cent,  solution  of  it  is  boiled  with  10  c.c.  of 
25  per  cent,  hydrochloric  acid  and  the  liquid  neutralised  with  sodium 
hydrogen  carbonate  and  allowed  to  remain  for  1  hour  with  25  c.c.  of 
Nj  10  iodine  solution,  the  iodine  used  corresponds  with  21  for  each 
H4p206  present,  which  may  mean  that  hypophosphoric  acid  has  the 
constitution  PO(OH)2,PO(OH)2.  and  has  been  hydrolysed  to 
PO(OH)3  +  PHO(OH)2.  C.  F.  B. 

The  Gutzeit  Mercuric  Chloride  Test  for  Arsenic.  August 
Gotthelf  (J.  Soc.  Chem.  Ind.,  1903,  22,  191 — 193). — A  synopsis  of  the 
literature  concerning  this  method,  together  with  an  account  of  ex¬ 
perimental  work  to  determine  the  sensitiveness  of  the  test,  the  work 
being  done  in  connection  with  the  revision  of  the  United  States 
Pharmacopoeia.  The  Marsh -Berzelius  method  is  acknowledged  to  be 
the  most  accurate  of  all,  but  is  rather  too  complicated  for  general  use. 
It  was  found  best  to  perform  the  Gutzeit  test  in  a  small  flask  of  60 
c.c.  capacity,  in  the  narrow  neck  of  which  were  placed  two  plugs  of 
absorbent  cotton,  the  upper  one  having  been  previously  soaked  in  a 
25  per  cent,  solution  of  lead  acetate  and  dried.  Two  grams  of 
granulated  zinc  and  20  c.c.  of  8  per  cent,  hydrochloric  acid  were  used 
in  each  test,  the  mercuric  chloride  paper  being  placed  over  the  mouth 
of  the  flask  as  usual.  0*001  mg.  of  arsenious  oxide  could  be  detected 
in  30  minutes.  •  Arsenic  acid  should  always  be  reduced  by  means  of 
sulphurous  acid  or  hydriodic  acid  before  applying  the  test. 

W.  P.  S. 

New  Colour  Reactions  with  Boric  Acid.  Charles  E.  Cassal 
and  Henry  Gerrans  {Chem.  News,  1903,  87,  27). — The  ash  of  the 
substance  to  be  tested  is  treated  with  a  few  drops  of  (1)  dilute  hydro¬ 
chloric  acid,  (2)  a  saturated  solution  of  oxalic  acid,  and  (3)  an  alcoholic 
solution  of  curcumin  or  turmeric ;  the  mixture  is  dried  on  a  water- 
bath  and  treated  with  alcohol.  In  the  presence  of  boric  acid,  even  in 
small  quantity,  an  intense  magenta  coloration  is  produced  which  is 
permanent  for  several  hours,  although  it  fades  gradually  in  time  and 
is  destroyed  by  excess  of  water.  The  colouring  matter  is  soluble  in 
alcohol  or  ether  and  is  changed  to  a  rose  colour  by  alkalis.  Large 
amounts  of  potassium  or  sodium  salts  interfere  with  the  formation  of  the 
colour,  so  that,  when  very  small  quantities  of  boric  acid  are  in  question, 


332 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  substance  should  be  rendered  alkaline  by  the  use  of  a  solution  of 
barium  hydroxide  before  the  evaporation  for  incineration. 

D.  A.  L. 

Colorimetric  Process  for  the  Estimation  of  Boric  Acid. 
Charles  E.  Cassal  and  Henry  Gerrans  ( Ghem .  News,  1903,  87, 
27 — 28). — The  colour  reaction  for  boric  acid  (preceding  abstract) 
can  be  applied  quantitatively.  In  the  case  of  milk,  15  to  20  grams 
are  rendered  strongly  alkaline  with  a  solution  of  barium  hydroxide 
and  evaporated  to  dryness  in  a  platinum  dish  at  105°.  The  residue 
is  well  charred,  broken  up,  then  acidified  with  hydrochloric  acid,  and 
treated  with  successive  small  quantities  of  water  and  filtered.  The 
filter  and  contents,  rendered  alkaline  with  barium  hydroxide,  are 
carefully  ignited  and  dissolved  in  a  small  quantity  of  25  per  cent, 
hydrochloric  acid,  this  solution  and  the  filtrates  are  mixed  and  made 
up  to  100  c.c.  Ten  c.c.  of  this  solution  are  mixed  with  10  to  15 
grams  of  purified  sand,  made  alkaline  with  a  solution  of  barium 
hydroxide,  and  occasionally  stirred  while  being  evaporated  to  dryness. 
The  dry  mass  is  just  acidified  with  25  per  cent,  hydrochloric  acid  and 
mixed  with  2  c.c.  of  a  saturated  solution  of  oxalic  acid  and  2  c.c.  of 
an  alcohol  solution  of  curcumin  (containing  1  gram  per  litre) ;  the 
mixture  is  dried,  but  to  intercept  any  boric  acid  volatilised  it  is 
covered  with  a  funnel,  to  the  stem  of  which  is  attached  a  set  of  potash 
bulbs  containing  barium  hydroxide  solution  and  immersed  in  cold 
water  ;  through  this,  air  is  gently  aspirated.  When  dry,  an  additional 
c.c.  of  curcumin  solution  is  mixed  with  the  sandy  mass,  which  is  again 
taken  to  dryness  and  then  treated  with  successive  quantities  of  alcohol 
or  methylated  spirit.  The  contents  of  the  potash  bulbs  are  poured 
on  to  the  sand,  then  rendered  alkaline,  treated  with  the  various 
reagents,  and  also  dried  and  extracted  with  alcohol  or  spirit.  The 
combined  alcoholic  solutions  are  filtered  and  the  boric  acid  determined 
colorimetrically  by  comparison  with  a  solution  of  known  strength. 

D.  A.  L. 

Use  of  Ferric  Potassium  Chloride  for  the  Solution  of  Steel 
in  Making  the  Estimation  of  Carbon.  Geo.  W.  Sargent  ( J .  Amer. 
Chem.  Soc.,  1902,  24,  1076 — 1079). — The  solution  of  ferric  potassium 
chloride  is  prepared  by  dissolving  267  grams  of  ordinary  ferric 
chloride  (which  usually  contains  51 ’5  per  cent,  of  actual  ferric 
chloride)  and  130 ’7  grams  of  potassium  chloride  in  1  litre  of  water. 
The  drillings  are  dissolved  in  this  solution,  which  contains  sufficient 
free  acid  to  prevent  the  formation  of  any  basic  salt.  Should  hydrogen 
be  evolved,  the  acidity  of  the  solution  must  be  diminished  by  partial 
neutralisation.  The  filtrate  from  the  carbon  may  be  chlorinated  and 
employed  for  dissolving  a  second  lot  of  drillings,  after  adding  the 
requisite  quantity  of  potassium  chloride  to  form  the  double  salt. 

W.  P.  S. 

Estimation  of  Atmospheric  Carbon  Dioxide  by  the  Walker 
Method.  A.  G.  Woodman  [J.  Amer.  Ghem.  Soc.,  1903,  25, 150 — 161). 
— In  ordinary  circumstances,  Walker’s  method  (compare  Trans., 
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1900,77,  1110)  was  found  to  be  accurate  to  0T  part  of  carbon  dioxide 
in  10,000,  and,  with  careful  attention  to  details,  even  to  0'03  part. 
With  large  amounts  of  carbon  dioxide,  say  40  parts,  it  was  found 
advisable  to  employ  a  smaller  volume  of  air  so  as  to  avoid  using  an 
undue  quantity  of  barium  hydroxide  solution.  The  method  is  con¬ 
sidered  preferable  to  that  of  Pettenkofer.  W.  P.  S. 


Use  of  Anhydrides  and  Chloro-anhydrides  in  Alkalimetry. 
Bernardo  Oddo  ( Atti  R.  Accad.  Lincei,  1903,  [v],  12,  i,  58 — 64). — 
The  author  has  experimented  with  acetic  anhydride,  acetyl  chloride, 
phosphorus  oxychloride,  sulphuryl  chloride,  and  phosphorus  trichloride 
in  order  to  determine  whether  they  can  be  made  use  of  in  the  preparation 
or  control  of  standard  alkali  solutions.  All  these  compounds  give 
good  results,  and,  as  they  are  readily  purified,  they  offer  great 
advantages  over  such  substances  as  sodium  carbonate  and  oxalic  acid. 
Special  recommendation  is  made  of  phosphorus  trichloride,  which 
reacts  with  sodium  hydroxide  solution  according  to  the  equation : 
PClg  +  5Na0H  =  3NaCl  +  Na2HP0s  +  2H20;  the  equivalent  of  the 
trichloride  is  therefore  27‘47.  After  distilling  twice  and  collecting  the 
fraction  boiling  at  74 — 75°,  a  slight  excess  of  the  trichloride  is  added 
to  a  50  c.c.  flask  with  ground  stopper  containing  25  c.c.  of  the 
alkaline  solution  to  be  tested,  the  total  tare  of  which  has  been 
determined  ;  on  weighing  again,  the  weight  of  the  trichloride  taken  is 
obtained.  The  alkaline  solution  is  then  run  in  from  a  burette  until 
the  liquid  is  neutral  to  phenol phthalein,  the  strength  of  the  alkali 
solution  being  then  easily  calculated.  Working  in  this  way.  standard 
alkali  solution  can  be  prepared  in  a  couple  of  hours.  T.  H.  P. 


Chemical  Method  for  Determining  the  Quality  of  Limestone. 
Alfred  M.  Peter  (J.  Amer.  Chem.  Roc.,  1903,  25,  143 — 450). — From 
the  results  of  his  experiments,  full  details  of  which  are  given,  the 
author  considers  that  a  limestone  which  absorbs  much  more  than  0’3 
per  cent,  of  oxygen,  and  at  the  same  time  contains  as  much  as  1  per 
cent,  of  phosphoric  acid  (P205),  especially  if  it  contains  also  several 
per  cent,  of  clay,  will  disintegrate  rapidly  on  exposure  to  air  and 
moisture,  and  is  undesirable  for  road-makiDg.  The  amount  of  oxygen 
absorbed  is  estimated  as  follows  :  1  gram  of  the  finely  powdered 
sample,  dried  at  100°,  is  weighed  into  a  flask,  25  c.c.  or  more  of 
A/ 10  potassium  permanganate  solution  and  100  c.c.  of  10  per  cent, 
sulphuric  acid  added,  and  the  flask  shaken.  Two  other  flasks  are 
also  charged  with  the  same  amounts  of  permanganate  and  sulphuric 
acid  to  serve  as  checks  on  the  decomposition  of  tbe  permanganate  due 
to  heat  and  acid  alone.  All  the  flasks  are  then  placed  on  a  boiling 
water-bath  for  30  minutes,  after  which  30  c.c.  or  more  of  A/10  oxalic 
acid  solution  are  added,  and  the  flasks  heated  a  few  minutes  longer, 
until  all  brown  manganic  compounds  have  disappeared.  The  excess  of 
oxalic  acid  is  then  titrated  back  with  the  permanganate  solution. 

W.  P.  S. 
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Estimation  of  Zinc  as  Sulphide.  Alfred  Thiel  and  A.  M. 
Kieser  {Zeit.  anorg.  Chem.,  1903,  34,  198 — 201.  Compare  this  vol., 
ii,  105). — For  the  estimation  of  zinc  in  a  solution  which  contains  no 
other  metal,  it  is  sufficient  to  add  ammonia  until  the  precipitate  at 
first  formed  is  redissolved,  then  excess  of  ammonium  sulphide,  and 
evaporate  to  dryness.  The  zinc  sulphide  is  carefully  ignited  in  a 
current  of  hydrogen  sulphide.  Results  are  given  which  show  the 
exactness  of  the  method.  Provided  that  the  heating  be  carried  out 
carefully,  there  is  no  fear  of  any  loss  of  zinc  salt  during  the  volatilisa¬ 
tion  of  the  ammonium  salts.  J.  McC. 

Electrolytic  Precipitation  of  Zinc  and  Copper.  Edgar  F. 
Smith  (</.  Amer.  Chem .  Soc.,  1902,  24,  1073 — 1076). — For  the  electro¬ 
lytic  deposition  of  copper,  the  following  conditions  are  found  to  give 
the  best  results :  potassium  zinc  sulphate  solution,  containing  0'2002 
gram,  of  zinc ;  sodium  acetate,  1  gram  ;  acetic  acid  (99  per  cent.), 
0’3  c.c.;  total  dilution,  150  c.c.  ;  cathode  surface,  100  sq.  cm.; 
N.D.W(),  0'36  to  0’70  ampere  ;  voltage,  4  to  5  ;  temperature,  65° ; 
and  time,  2  hours.  The  anode  should  consist  of  a  flat  platinum  spiral 
and  the  cathode  of  a  platinum  basin,  on  the  inner  surface  of  which 
is  deposited  a  silver  coating.  After  1  hour,  the  solution  appears  full 
of  bubbles.  At  this  stage,  a  few  drops  of  ammonia  are  added  and  the 
action  of  the  current  continued  for  a  further  50  minutes.  The 
solution  is  then  siphoned  off  and  the  deposit  washed  with  water, 
alcohol,  and  ether.  The  method  is  also  useful  for  the  estimation  of 
zinc  in  blende. 

Copper  may  be  estimated  in  chalcopyrite  by  decomposing  the  latter 
in  the  usual  way,  evaporating  to  dryness,  dissolving  the  residue  in  a 
little  dilute  sulphuric  acid,  and  proceeding  with  the  electrolysis  under 
the  following  conditions:  total  dilution,  150  c.c.;  concentrated 
sulphuric  acid,  10  c.c.  ;  temperature,  60°  to  70°;  N.D.  100,  0'8  to  1 
ampere ;  voltage,  2  to  3  ;  time,  1  hour  and  a  half.  The  solution  from 
the  copper  deposit  is  then  nearly  neutralised  with  ammonia,  and,  after 
the  addition  of  ammonium  oxalate,  the  iron  precipitated  with  a  current 
of  jVr.2).100  =  0’5  to  1  ampere  and  2  to  3'5  volts  at  a  temperature  of  40° 
to  60°.  W.  P.  S. 

Copper  Assay  by  the  Iodide  Method.  Albert  H.  Low  (/.  Amer. 
Chem.  Soc.,  1902,  24,  1082 — 1086). — 0‘5  gram  of  copper  ore  is 
evaporated  nearly  to  dryness  with  6  c.c.  of  nitric  acid.  Five  c.c.  of  hydro¬ 
chloric  acid  and  6  c.c.  of  sulphuric  acid  are  then  added,  and  the  heating 
continued  until  fumes  of  sulphuric  acid  are  evolved.  After  cooling, 
25  c.c.  of  water  are  added,  the  solution  is  boiled,  filtered,  and  the 
copper  precipitated  in  the  filtrate  by  introducing  a  strip  of  aluminium 
and  1  drop  of  hydrochloric  acid  and  boiling  for  10  minutes;  15  c.c. 
of  hydrogen  sulphide  water  are  then  added,  the  copper  is  collected  in 
a  filter,  quickly  washed,  and  dissolved  by  pouring  5  c.c.  of  a  mixture 
of  equal  volumes  of  nitric  acid  and  water  over  the  aluminium  strip 
and  filter ;  5  c.c.  of  saturated  bromine  water  are  now  poured  on  to  the 
filter,  which  is  finally  washed  with  hot  water.  The  filtrate  is  boiled 
to  expel  excess  of  bromine,  a  slight  excess  of  ammonium  hydroxide  is 
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added,  and  after  again  boiling  the  solution  is  acidified  with  acetic 
acid ;  3  grams  of  potassium  iodide  are  then  introduced  and  the 
liberated  iodine  titrated  with  sodium  thiosulphate  solution,  the  titer  of 
which  is  ascertained  by  titrating  a  solution  of  pure  copper  foil  treated 
as  above  mentioned.  Starch  solution  is  added  as  indicator,  and, 
towards  the  end  of  the  titration,  the  thiosulphate  solution  is  added 
drop  by  drop  until  the  faint  lilac  colour  permanently  disappears. 
Zinc  and  silver  have  no  influence  on  the  method,  neither  have  lead, 
bismuth,  arsenic,  or  antimony.  W.  P.  S. 

Estimation  of  Mercury.  Charles  J.  Pretzfeld  (J.  Amer.  Chem. 
Soc.,  1903,  25,  198 — 209). — The  following  methods  were  found  to  give 
the  most  accurate  results  :  (1)  precipitation  as  mercurous  chloride  by 
reduction  with  phosphorous  acid  or  a  mixture  of  phosphorous  acid  and 
hydrogen  peroxide  in  the  presence  of  sodium  chloride  ;  (2)  precipitation 
as  arsenate ;  (3)  precipitation  eleetrolytically.  The  separation  of 
mercury  from  arsenic,  antimony,  and  copper  by  the  use  of  tartaric 
acid  and  potassium  cyanide  was  found  to  be  more  complete,  and  con¬ 
sequently  more  accurate,  than  by  the  use  of  ammonium  sulphide. 
To  a  solution  containing  these  metals,  tartaric  acid  is  added,  then 
an  excess  of  potassium  cyanide,  and  hydrogen  sulphide  passed  through 
the  solution  to  saturation.  W.  P.  S. 

Testing  Sublimate-dressings.  Gustav  Frerichs  (Chem.  Centr., 
1903,  i,  251 — 262  j  from  Apoth.  Zeit.,  17,  834). — Five  grams  of  the 
material  are  placed  in  a  funnel  and  slowly  drenched  with  dilute 
ammonium  sulphide  (1  :  1).  The  mass  is  then  washed  first  with  water, 
then  with  very  dilute  hydrochloric  acid,  and  then  again  with  water. 
It  is  then  pressed  out  with  the  fingers,  transferred  to  a  wide-mouthed 
bottle,  and  treated  with  15 — 25  c.c.  of  Nj  10  iodine.  After  closing  the 
flask  for  some  time,  200  c.c.  of  water  are  added  and  the  excess  of 
iodine  is  titrated  as  usual.  One  c.c.  of  iodine  solution  absorbed, 
represents  0'01355  gram  of  mercuric  chloride. 

To  see  whether  the  mercury  is  equally  distributed,  the  material  is 
spread  out  on  a  plate  and  moistened  with  weak  ammonium  sulphide, 
when  the  colour  should  be  uniform.  L.  de  K. 

Conditions  for  the  Estimation  of  Manganese  in  Acid 
Solution  by  means  of  Persulphates.  Henri  Baubigny  ( Compt . 
rend.,  1903,  13.6,  449 — 451.  Compare  this  vol.,  ii,  184). — By  means 
of  ammonium  persulphate,  manganese  is  completely  precipitated  as  per¬ 
oxide  from  a  solution  containing  up  to  5’5  per  cent,  of  sulphuric  acid. 
The  mixture  should  be  boiled  for  not  longer  than  20  minutes.  The 
quantity  of  persulphate  necessary  increases  with  the  concentration  of 
the  sulphuric  acid.  In  presence  of  nitric  acid,  the  mixture  must  be 
boiled  for  a  longer  time  and  the  precipitation  is  not  quite  so  complete. 

J.  McC. 

Application  of  the  Theory  of  Galvanic  Cells  to  the  Quanti¬ 
tative  Separation  of  Metals.  Auguste  Hollard  (Bull.  Soc.  chim., 
1903,  29,  iii,  116 — 122). — The  method  is  suitable  for  the  separation 
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of  two  metals  of  slightly  different  electric  solution  tensions,  and  has 
been  applied  to  the  estimation  of  nickel  in  presence  of  zinc.  Into  a 
glass  dish  of  7  cm.  diameter  and  650  c.c.  capacity  containing  a 
solution  of  the  sulphates  of  the  two  metals,  together  with  some 
ammonia  and  ammonium  sulphate  (to  increase  the  concentration  of 
the  positive  ions),  is  placed  a  glass  tube,  0‘55  cm.  in  diameter,  with 
one  end  closed  by  a  piece  of  parchment  paper,  and  containing  a  25 
per  cent,  solution  of  magnesium  sulphate,  in  which  a  perforated  disc 
of  amalgamated  zinc  is  immersed.  The  latter  is  connected  by  a  copper 
wire  to  a  platinum  capsule  plunged  in  the  liquid  of  the  external 
compartment,  which,  during  the  experiment,  is  warmed  to  95°. 

The  nickel  is  deposited  on  the  platinum  capsule  in  12  hours  and  the 
separation  is  complete  so  long  as  the  solution  employed  contains  the 
two  metals  in  such  relative  concentrations  that  a  difference  of 
potential  is  preserved  throughout  the  experiment.  In  the  case  of 
zinc  and  nickel,  the  mixture  must  contain  not  more  than  1  gram  of 
zinc  and  0‘5  gram  of  nickel.  The  working  of  the  cell  is  complicated 
by  secondary  reactions  due  (a)  to  the  formation  of  a  concentration 
cell  when  the  amount  of  zinc  sulphate  in  the  external  compartment 
is  too  great,  ( b )  to  the  action  of  the  zinc  sulphate  produced  in  the 
inner  compartment  on  the  zinc  disc,  and  (c)  to  the  migration  of  the 
metallic  ions  from  the  cathode  (the  platinum  capsule)  to  the  anode 
(the  zinc  disc).  The  last  phenomenon  does  not  occur  with  nickel 
sulphate,  but  would  probably  render  the  method  inapplicable  to  salts 
of  copper.  T.  A.  H. 

Rapid  Estimation  of  Molybdenum  in  Steel.  George  Aught 
(J.  Amer.  Ckem.  Soc.,  1903,  25,  215). — Instead  of  using  the  quantities 
given  by  Brakes  in  his  method,  previously  described  (Abstr.,  1902,  ii, 
533),  it  is  more  convenient  to  employ  only  0'8  gram  of  drillings,  to 
moJke  the  precipitation  in  200  c.c.  of  the  solution,  and  to  take  100  c.c. 
of  the  filtrate  for  reduction  and  titration.  One  hundred  c.c.  of  27'5 
per  cent,  sodium  hydroxide  solution  should  be  used  instead  of  ammonia 
for  precipitation,  and  3  c.c.  of  concentrated  sulphuric  acid  to  expel 
the  nitric  acid  employed  in  dissolving  the  steel.  W.  P.  S. 

The  Iodine  Number  of  Essential  Oils.  Sangle-Ferriere  and  L. 
Cuniasse  ( J .  Pharm.  Chirn.,  [vii],  17,  169 — 172). — A  table  containing 
the  iodine  figures  of  77  commercially  pure  essential  oils. 

The  weighed  essential  oil  is  dissolved  in  absolute  alcohol  and  mixed 
with  15  to  25  c.c.  of  the  ordinary  Hiibl  solution,  which  is  allowed  to 
act  for  exactly  three  hours.  The  excess  of  iodine  is  then  titrated 
with  Nj  10  sodium  thiosulphate  and  the  usual  check  is  made. 

L.  de  K. 

Detection  of  Small  Quantities  of  Colophony  in  Naphthalene. 
Rudolf  Hodurek  ( Ghem .  Centr.,  1903,  i,  300 — 301  ;  from  Osterr. 
Chem.  Zeit.,  5,  555). — The  suspected  naphthalene  is  melted  in  a 
test-tube  and  a  little  sulphuric  acid  is  run  down  the  sides ;  the 
naphthalene  should  be  heated  sufficiently  strongly  to  prevent 
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solidification.  In  the  presence  of  even  a  trace  of  colophony,  a  fine 
blue  zone  appears  at  the  place  of  contact ;  on  shaking,  the  coloration 
passes  into  the  naphthalene  layer,  but  not  into  the  acid.  The  colour 
is  at  once  destroyed  by  addition  of  a  few  drops  of  alcohol,  ether, 
acetone,  glycerol,  or  formaldehyde,  or  an  excess  of  chloroform,  whilst 
the  acid  then  turns  red.  L.  de  K. 

Determination  of  Alcohol  and  Extract  in  Wines  by  Weight. 
Demichel  {Ann.  Chim.  anal.,  1903,  8,  46 — 48). — A  definite  volume 
of  the  wine  is  weighed  ( P ).  After  distillation,  the  distillate  is  made 
up  to  the  original  volume  and  its  weight  is  taken  {P').  More  water 
is  now  added  so  as  to  regain  the  weight  ( P ),  and  by  means  of  a  special 
hydrometer  the  amount  of  alcohol  by  weight  is  at  once  read  off.  The 
solid  matter  by  weight  ( S )  may  then  be  calculated  from  the  equation 
aS'=2,062  {P  —  P') ;  this  equation  has  been  obtained  by  assuming  the 
solid  matter  of  wine  to  have  an  average  density  of  1  ‘94. 

When  no  suitable  balance  is  at  disposal,  the  weight  of  a  definite 
volume  of  wine  or  its  distillate  may  be  readily  ascertained  by  using  a 
delicate  hydrometer.  L.  de  K. 

Analysis  of  Absinth.  Sangle-Ferriere  and  Cuniasse  (Ann. 
Chim.  anal.,  1903,  8,  41 — 43). — A  process  for  the  detection  of  inferior 
alcohol  in  absinth.  Six  hundred  c.c.  of  the  sample  previously  reduced 
to  sp.  gr.  0  9 7084  are  put  into  a  stoppered  bottle  containing  40  grams 
of  animal  charcoal ;  the  article  used  by  the  authors  is  known  as 
“noir  special  Poulenc  P.  W.”  After  24  hours’  contact,  the  liquid 
is  filtered  and  500  c.c.  of  the  filtrate  are  distilled,  300  c.c.  being 
collected.  After  taking  the  sp.  gr.  and  calculating  the  amount  of 
alcohol  in  the  original  sample,  this  distillate,  which  is  free  from 
“  essences,”  these  having  been  absorbed  by  the  charcoal,  is  tested  for 
the  usual  impurities  (acids,  aldehydes,  esters,  higher  alcohols,  &c.)  by 
the  process  introduced  by  Girard  and  Cuniasse.  L.  de  K. 

Analysis  of  Bitters.  Sangle-FerriEre  and  L.  Cuniasse  (J. 
Pharm.  Chim.,  1903,  [vii],  17,  217 — 225). — 'Analyses  are  given  of 
various  kinds  of  bitters  (“  aperitifs  amers  ”),  and  include  estimations 
of  the  alcohol,  extract,  sugar,  acidity,  aldehydes,  ethers,  higher 
alcohols,  and  “  essences.”  Alkaloids,  acetone,  and  methyl  alcohol 
were  also  present  in  some  of  the  samples.  The  “essences”  were 
estimated  by  taking  the  iodine  absorption  of  the  distillate  from 
50  c.c.  of  the  sample  by  Hiibl’s  solution.  The  number  of  c.c.  of  Nj  10 
thiosulphate  solution  corresponding  with  the  iodine  absorbed,  multiplied 
by  0‘0753,  gave  the  amount  of  “  essence  ”  per  litre.  W.  P.  S. 

Estimation  of  Glycerol  in  Blood.  Maurice  Nicloux  ( Compt . 
rend.,  1903,  136,  559 — 561). — A  method  of  estimating  very  small 
quantities  of  glycerol  in  blood  is  described.  The  blood  proteids  are  pre¬ 
cipitated  by  boiling  the  blood  after  acidification  with  acetic  acid ;  the  clear 
and  nearly  colourless  liquid  is  now  distilled  to  dryness,  the  pressure  being 
reduced  as  far  as  possible  by  means  of  a  mercury  pump,  in  an  apparatus 
in  which  the  method  of  condensing  the  distillate  is  very  efficient. 
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The  glycerol  is  estimated  in  the  distillate  by  titration  with  potassium 
dichromate  and  sulphuric  acid.  The  results  of  the  experiments  show 
that  the  method  is  accurate  to  about  5  per  cent.,  the  amount  of 
glycerol  found  being  as  a  rule  too  high.  K.  J.  P.  0. 

Estimation  of  Phenols  in  Drugs.  Etienne  Barral  (/.  Pharm. 
Chim.,  1903,  [viij,  17,  98 — 100). — The  drug  is  distilled  with  dilute 
hydrochloric  acid  when  the  phenols  pass  over  with  the  steam.  The 
solid  phenols  are  weighed  as  such  and  the  amount  of  dissolved  com¬ 
pounds  determined  by  conversion  into  bromophenols  and  estimation  of 
bromine  in  the  weighed  precipitate.  When  phenol  ethers  are  present, 
they  are  hydrolysed  by  alcoholic  potassium  hydroxide  before  dis¬ 
tillation.  G.  D.  L. 

Reactions  of  Guaiacol.  Gabriel  Guerin  (/.  Pharm.  Chim.,  1903, 
[vii],  17,  173 — 174). — The  author  gives  two  new  reactions  for  guaiacol. 

Aqueous  solutions  of  guaiacol  mixed  with  a  solution  containing 
1  or  2  per  cent,  of  chromic  acid  give  a  brown  liquid  and  brown  pre¬ 
cipitate.  If,  instead  of  chromic  acid,  iodic  acid  is  used,  the  liquid  turns 
orange-brown  and  an  orange-red  precipitate  is  formed  resembling 
kermes  mineral.  L.  de  K. 

Assay  of  Creosote  by  means  of  Glycerol  and  Water.  R. 
Michonneau  (J.  Pharm.  Chim.,  1903,  [vii],  17, 161  —164). — Fifteen  c.c. 
of  creosote  are  put  into  a  graduated  tube  ;  5  c.c.  of  glycerol  are  added, 
and  the  whole  mixed  by  shaking.  The  tube  is  now  filled  with  water 
up  to  the  50  c.c.  mark  and  thoroughly  shaken  ;  after  the  layers  have 
separated,  the  aqueous  layer  is  removed  and  the  shaking  with  water 
is  twice  repeated.  After  the  third  shaking,  the  volume  of  the  creosote 
is  read  off.  Pure  creosote  will  now  be  found  to  measure  14  c.c.,  but 
if  it  contained  an  addition  of  10  per  cent,  of  phenol  the  volume  will 
be  13  5  c.c.  A  sample  containing  20  per  cent,  of  phenol  yields  13  c.c., 
and  one  containing  40  per  cent.  12  c.c.,  of  undissolved  liquid. 

L.  DE  K. 

Removal  of  Meroury  from  Saccharine  Liquors  after  Treat¬ 
ment  ‘with  Mercuric  Nitrate.  Gustave  Patein  (J.  Pharm.  Chim., 
1903,  [vii],  17,  5 — 7). — Mercuric  nitrate  is  often  the  only  reagent 
capable  of  removing  optically  active  nitrogenous  compounds,  the 
presence  of  which  prevents  the  detection  of  sugars,  in  physiological 
investigations.  After  treatment  of  the  solution  with  mercuric  nitrate 
and  neutralisation,  the  excess  of  mercury  is  removed  by  agitation 
with  zinc  dust,  and  sugars  determined  after  making  the  clear  solution 
alkaline.  G.  D.  L. 

Detection  of  Small  Quantities  of  Maltose  in  the  Presence 
of  Glucose.  Leon  Grimbert  ( J .  Pharm.  Chim.,  1903,  [vii],  17, 
225 — -228). — Twenty  c.c.  of  the  solution  containing  the  two  sugars 
are  treated  with  1  c.c.  of  phenylhydrazine  and  1  c.c.  of  glacial  acetic 
acid.  After  heating  on  a  boiling  water-bath  for  1  hour,  the  mixture 
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is  allowed  to  cool,  the  osazones  formed  are  collected  on  a  filter, 
washed  with  cold  water,  dried,  extracted  with  benzene  until  the 
extract  is  colourless,  and  again  dried  at  100°.  The  purified  osazone  is 
then  triturated  with  the  smallest  possible  quantity  of  an  equal  mixture 
of  acetone  and  water  and  filtered.  The  filtrate  soon  deposits  crystals 
of  maltosazone.  An  alternative  method  consists  in  boiling  the  purified 
osazones  with  a  little  water  for  5  minutes,  filtering  rapidly,  and  allow¬ 
ing  the  filtrate  to  cool  and  deposit  crystals  of  maltosazone.  Either 
method  is  stated  to  be  capable  of  detecting  maltose  in  a  solution 
containing  1  per  cent,  of  dextrose  and  005  per  cent,  of  maltose. 

W.  P.  S. 

Estimation  of  Stearic  Acid.  Hans  Kreis  and  August  Hafner 
{Zeit.  Nahr.-Genussm.,  1903,  6,  22 — 27). — The  method  described  by 
Hehner  and  Mitchell  (Abstr,,  1897,  ii,  289)  was  found  to  give  trust¬ 
worthy  results  provided  that  not  less  than  0’5  gram  of  the  mixed 
fatty  acids  is  taken  for  the  estimation.  With  smaller  quantities, 
there  is  a  danger  of  supersaturation  taking  place  with  a  result  that 
no  stearic  acid  is  obtained.  Both  palmitic  and  stearic  acids  were 
found  to  be  less  soluble  in  alcohol  than  stated  by  Hehner  and 
Mitchell,  but  ethyl  alcohol  was  used,  whilst  the  latter  employed 
rectified  alcohol  from  methylated  spirit  in  their  investigations.  The 
method  is  considered  to  be  of  use  for  the  detection  of  margarin  in 
butter,  as  the  latter  was  found  to  contain  only  very  small  amounts  of 
stearic  acid.  W.  P.  S. 

Reaction  of  Cacodylic  Acid  and  the  Cacodylates.  J. 
Bougault  (J.  Pharm.  Chim.,  1903,  [vii],  17,  97 — 98). — When  left  in 
contact  in  the  cold  in  a  closed  tube  with  a  hydrochloric  acid  solution 
of  hypophosphorous  acid,  cacodylates  develop  a  distinct  odour  of 
cacodyl,  and  no  deposition  of  arsenic  occurs  unless  much  cacodylate 
is  used,  when  arsenic  separates  very  slowly.  Methylarsinates  do  not 
give  a  cacodylic  odour,  the  whole  of  the  arsenic  being  set  free,  and  do 
not  prevent  the  reaction  with  cacodylates,  but  the  presence  of  the 
latter  in  quantity  retards  the  separation  of  arsenic  from  them.  In  a 
12  hours’  test,  0T  mg.  of  cacodylate  can  be  detected  in  methylarsin 
ates,  and  in  a  similar  manner  an  admixture  of  less  than  0T  mg.  of 
arsenious  or  arsenic  acid  in  sodium  cacodylate  is  revealed. 

G.  D.  L. 

Composition  of  Cow’s  Milk.  H.  O.  Sherman  (J.  Amer.  Chem. 
Soc.,  1903,  25,  132 — 142). — Monthly  analyses,  extending  over  2  years, 
of  the  milk  of  one  herd  of  cattle  containing  600  head  showed  the 
percentage  of  proteids,  like  that  of  the  fat,  to  vary  with  the  season, 
being  higher  in  the  autumn  and  winter  than  in  the  spring  and 
summer.  The  percentage  of  lactose  remained  nearly  constant  through¬ 
out  the  year.  Generally,  the  milks  rich  in  fat  were  also  rich  in 
proteids,  and  in  these  analyses  the  excess  of  the  latter  above  the 
normal  averaged  about  one-third  as  much  as  the  excess  of  fat.  The 
results  confirmed  the  conclusion  arrived  at  by  Richmond  that  any 


340 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


deficiency  in  solids  not  fat  is  chiefly  due  to  lactose,  and  any  excess 
above  9  per  cent,  to  proteids.  The  relation  between  proteids  and 
ash  was  found  to  be  expressed  by  the  formula:  A  =  0‘38  +  0T0P, 
closely  agreeing  with  Richmond’s  formula  (compare  Abstr.,  1902,  ii, 

182).  w:  P.  S. 

Creaming  of  Milk  During  its  Sale.  William  Frear  and  M.  H. 
Pingree  (./.  Amer.  Ghem.  Soc.,  1902,  24,  1136 — 1138). — Two  gallons 
of  milk  were  placed  in  a  deep  can,  having  been  first  mixed  and 
sampled.  At  intervals  of  two  hours,  samples  were  taken  from  the 
can  by  means  of  a  pint  dipper,  the  bulk  of  the  milk  being  disturbed 
as  little  as  possible.  The  results  of  the  analyses  of  the  samples 
showed  that  the  second  to  sixth  portions  inclusive  contained  an  undue 
amount  of  fat,  whilst  the  last  portions  consisted  of  greatly  im¬ 
poverished  milk.  W.  P.  S. 

Influence  of  Feeding  with  Cottonseed  Meal  and  Sesame 
Cakes  on  the  Composition  of  Butter  Fat.  A.  J.  Swaying  (Zeit. 
Nahr.-Genussm .,  1903,  6,  97 — 115). — The  butter  from  cows  fed  on 
cottonseed  meal  was  found  to  give  the  characteristic  test  for  cotton¬ 
seed  oil  on  applying  Halphen’s  reaction,  bift  the  feeding  did  not 
influence  the  refractometer  number  and  Reichert-Meissl  value  of  the 
butter.  The  substance  which  gives  the  coloration  can  be  detected 
in  the  butter  within  24  hours  of  the  first  meal. 

Sesame  oil  was  in  no  case  detected  in  the  butter  of  cows  fed  on 
sesame  cakes,  either  by  Baudouin’s  or  Soltsien’s  reactions. 

W.  P.  S. 

The  Bromine  Absorption  of  Oils.  Parker  C.  McIlhiney  (J. 
Amer.  Ghem.  Soc.,  1902,  24,  1109 — 1114). — The  presence  of  mineral 
matter,  such  as  lime  and  the  oxides  of  lead  and  of  manganese, 
decreases  the  bromine  substitution  figure  given  by  oils,  and  this 
reduction  must  be  taken  into  account  in  the  analysis  of  boiled  linseed 
oil  and  of  driers.  From  the  results  of  the  experiments  on  the  rate  of 
action  of  bromine  dissolved  in  carbon  tetrachloride  on  rosin,  and 
comparative  experiments  with  Hiibl’s  solution  and  the  same  substance, 
the  author  considers  the  bromine  absorption  of  rosin  to  be  a  more 
definite  figure  than  the  iodine  number.  An  excess  of  100  per  cent,  of 
bromine  was  found  to  be  necessary,  in  the  case  of  linseed  oil,  for  the 
absorption  to  be  completed  within  a  short  time.  The  presence  of 
water  and  variations  of  the  temperature  from  0°  to  30°,  and  of  the 
time  of  action  from  88  to  180  minutes,  only  slightly  affect  the  bromine 
absorption  value  of  linseed  oil.  W.  P.  S. 

Kapok  Oil.  L.  Philippe  (Ann.  Ghim.  anal.,  1903,  8,  18 — 23). — 
This  oil,  which  is  suitable  for  culinary  purposes,  has  given  the  follow¬ 
ing  constants  :  sp.  gr.  at  15°,  0’9237  ;  iodine  number,  75  '5  ;  free  acidity, 
5  '2  per  cent,  j  Planchon  number  (soluble  acids),  0*37  ;  Koetstorfer  (or 
saponification)  number,  196‘5  ;  Reichert  number  (volatile  acids),  3’3  ; 
Hehner  number  (fixed  fatty  acids),  95’4.  The  insoluble  fatty  acids, 
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obtained  in  the  usual  manner,  showed  :  melting  point,  35*5 — 35*36°  ; 
solidifying  point,  3 1  *5° ;  saturation  number  (or  number  of  c.c.  of 
normal  potassium  hydroxide  required  to  neutralise  5  grams  of  fatty 
acid),  12  ;  acetyl  number,  86.  These  acids  were  found  to  consist  of 
30  per  cent,  of  palmitic  acid  and  70  per  cent,  of  oleic  acid  containing 
some  proportion  of  an  unidentified  acid. 

After  making  the  usual  correction,  it  will  be  noticed  that  there  is 
a  great  difference  between  the  amount  of  potassium  hydroxide 
required  for  the  saponification  of  the  fat  (0T965  gram)  and  that 
absorbed  by  the  fatty  acids  (0T346  gram)  ;  this  phenomenon,  which 
may  prove  useful  for  the  identification  of  the  oil  and  for  its  detection 
in  mixtures,  is  due  to  the  fact  that  the  acids  become  partly  anhydrous. 

L.  de  K. 

The  Iodine  Number  of  Sesame  Oil.  J.  J.  A.  Wijs  (Zeit.  Nahr.- 
Genussm.,  1902,  5,  1150 — 1155). — Thirty-seven  samples  of  this  oil 
were  examined  by  the  author,  his  iodine  chloride  method  being  used  to 
estimate  the  iodine  numbers.  The  “first  pressings”  gave  oils  with 
numbers  between  1 06*1  and  1 1 6‘8 ;  for  the  “second  pressings,”  the 
numbers  varied  from  105*2  to  110*3,  and  for  the  “  third  pressings  ” 
from  103*9  to  109*8.  Results  published  previously  by  various  authors 
give  numbers  between  102*7  and  115,  as  estimated  by  Hiibl’s  method. 

W.  P.  S. 

Estimation  of  Formaldehyde.  Hugo  Schiff  ( Chem .  Zeit.,  1903, 
27,  14). — Ten  grams  of  a  concentrated  sample  are  diluted  to  200  c.c. 
and  carefully  neutralised.  0*5  gram  of  ammonium  chloride  is  dissolved 
in  3 — 4  c.c.  of  water,  also  neutralised,  and  mixed  with  10  c.c.  of  the 
diluted  formaldehyde  solution.  Ammonium  sulphate  may  also  be  used. 
The  liberated  acid  is  then  titrated  with  normal  potassium  hydroxide, 
using  litmus  as  indicator.  Two  mols.  of  potassium  hydroxide  re¬ 
present  three  mols.  of  formaldehyde.  The  results  agree  very  well 
with  the  standard  iodometric  method.  L,  de  K. 

Analysis  of  Vanilla  Extract.  A.  L.  Winton  and  M.  Silveeman 
(J.  Amer.  Gliem.  Soc.,  1902,  24,  1128 — 1135). — The  following  modi¬ 
fication  of  Hess  and  Prescott’s  method  for  the  estimation  of  vanillin 
and  coumarin  was  found  to  be  satisfactory.  Twenty-five  grams  of 
the  vanilla  extract  are  heated  on  a  water-bath  until  free  from  alcohol, 
then  precipitated  with  normal  lead  acetate  solution,  and  filtered.  After 
washing  the  precipitate  with  a  little  hot  water,  the  cooled  filtrate  is 
methodically  extracted  with  ether,  using  about  20  c.c.  of  the  latter 
for  each  extraction.  The  vanillin  is  separated  from  the  combined 
ether  extracts  by  shaking  4  or  5  times  with  2  per  cent,  ammonia 
solution.  The  ethereal  solution  containing  the  coumarin  is  allowed  to 
evaporate  spontaneously,  dried  in  a  desiccator,  and  weighed.  The  dry 
residue  usually  consists  of  pure  coumarin,  but  it  is  advisable  to  extract 
it  with  light  petroleum  and  deduct  the  insoluble  residue.  The  coumarin 
should  have  a  melting  point  of  67°.  The  vanillin  is  obtained  from 
the  ammoniacal  solution  by  acidifying  with  hydrochloric  acid  and 
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repeatedly  extracting  with  ether.  After  evaporating  the  ether  at  the 
ordinary  temperature,  the  residue  is  dried  over  sulphuric  acid  and 
weighed.  The  vanillin  is  then  extracted  with  boiling  light  petroleum 
(b.  p.  80 — 85°)  and  the  insoluble  residue  re-weighed  and  subtracted 
from  the  total  weight.  Vanillin  should  melt  between  80°  and  81°. 
Experimental  results  are  given  and  also  analyses  of  commercial  ex¬ 
tracts.  Besides  vanillin  and  coumarin,  the  total  residue  (including 
glycerol),  sucrose,  glycerol,  and  alcohol  were  also  estimated  in  these 
samples,  the  usual  methods  being  employed.  Some  of  the  extracts 
were  artificially  coloured.  W.  P.  S. 

Estimation  of  Hydroxylamine  in  Oximes  and  of  Phenyl- 
hydrazine  in  Hydrazones  and  Osazones.  Siro  Grimaldi  ( Chem . 
Centr .,  1903,  i,  97 — 98  ;  from  Staz.  sperim.  cigrctr.  itcil.,  35,  738 — 746). 
— The  oxime,  <fcc.,  is  introduced  into  a  flask  with  a  long,  narrow  neck 
and  heated  with  100  c.c.  of  standardised  hydrochloric  acid  for  one  hour 
in  the  water-bath.  The  regenerated  aldehyde  or  ketone  is  removed 
(and  may  be  weighed  as  a  control)  and  the  excess  of  acid  titrated  with, 
say,  V/100  sodium  hydroxide.  From  the  amount  of  acid  absorbed,  the 
phenylhydrazine  or  hydroxylamine  is  calculated.  Good  results  have 
been  obtained  when  operating  with  various  oximes,  hydrazones,  and 
osazones.  L.  de  K. 

Estimation  of  Strychnine  in  Mixtures  of  Strychnine  and 
Brucine.  Harry  M.  Gordin  {Arch.  Pharm.,  1902,  240,  641 — 644). 
— Keller’s  method  (Zeit.  Oestevr.  Apoth.-Ver.,  1903,  587)  gives  results 
4  per  cent,  too  low.  The  reason  is  that  some  of  the  strychnine,  as 
well  as  all  the  brucine,  is  converted  by  the  nitric  acid  into  substances 
not  of  a  basic  character.  This  source  of  error  is  obviated  by  using  a 
weaker  acid  and  digesting  for  a  shorter  time. 

About  0'2 — 03  gram  of  the  mixture  of  alkaloids  is  dissolved  in 
15  c.c.  of  3  per  cent,  sulphuric  acid  with  the  aid  of  gentle  heat,  and 
to  the  solution,  when  it  is  cold,  3  c.c.  of  a  cold  mixture  of  equal  parts 
of  concentrated  nitric  acid  of  sp.  gr.  1  ’42  and  water  is  added.  After 
exactly  10  minutes,  the  whole  is  poured  into  a  separating  funnel, 
aqueous  sodium  hydroxide  is  added  until  the  liquid  is  strongly 
alkaline  and  a  turbidity  of  strychnine  has  formed,  and  the  mixture  is 
then  shaken  three  times  with  chloroform,  which  extracts  strychnine, 
but  not  brucine.  The  chloroform  solution  is  filtered  through  a  double 
filter  into  a  small  tared  flask,  2  c.c.  of  amyl  alcohol  are  added,  and  the 
liquid  is  distilled  off,  the  last  traces  being  removed  by  a  current  of 
air  led  over  the  mouth  of  the  flask  (not  into  it)  while  the  latter  is 
standing  in  a  water-bath.  Finally,  the  flask  is  dried  for  about  2  hours 
at  135 — 140°  and  weighed.  The  maximum  error  in  3  estimations 
was  0’4  per  cent,  of  the  total  quantity  of  strychnine. 

Sodium  hydroxide  is  preferred  to  ammonia  for  liberating  the 
alkaloid,  as  by  its  use  the  base  is  obtained  colourless.  It  is  better  to 
use  chloroform  for  the  extraction  instead  of  chloroform -ether,  because 
the  latter  dissolves  some  water  and  with  it  traces  of  alkali.  The 
addition  of  a  little  amyl  alcohol  to  the  chloroform  solution  prevents 
alkaloid  from  being  carried  over  by  decrepitation  during  the  distillation 
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of  the  liquid.  The  alkaloid  can  be  titrated  instead  of  being  weighed, 
W/40  acid  being  used  with  hsematoxylin  as  the  indicator ;  the  result 
is  not  more  accurate,  but  the  drying  is  obviated.  C.  F.  B. 

Estimation  of  Urea  in  Blood.  Joseph  Barcroft  ( J .  Physiol ., 
1903,  29,  181 — 187). — A  modification  of  the  hypobromite  method  is 
described,  by  means  of  which  an  estimation  of  urea  in  1  or  2  c.c.  of 
blood  may  be  made.  The  proteids  are  removed  previously  by  means 
of  alcohol.  W.  D.  H. 

The  Amount  of  Urea  in  Normal  Human  Urine  and  its 
Estimation.  Wm.  Ovid  Moor  (Zeit.  Biol.,  1902,  44,  121 — 160). — 
The  Liebig-Pfliiger  method  is  not  available  for  the  estimation  of  the 
total  nitrogen  in  urine,  for  although  the  barium  and  silver  pre¬ 
cipitate  contains  the  xanthine  bases,  urochrome  and  bfematoporphyrin, 
only  a  part  of  the  uric  acid,  thiocyanate,  and  pigments  are  pre¬ 
cipitated.  Other  methods  give  somewhat  similar  results.  In  the 
present  research,  the  urea  was  extracted  with  alcohol ;  the  extract 
decomposes  at  the  ordinary  temperature  more  than  half  its  weight  of 
potassium  permanganate.  This  easy  oxidisability  of  the  alcoholic 
extract  canBot  be  explained  by  the  presence  of  urea,  uric  acid, 
hippuric  acid,  or  creatinine  ;  the  easily  oxidisable  substance  can  be 
separated  from  urea  by  amyl  alcohol,  in  which  it  is  insoluble.  After 
oxidation  of  neutral  urine  with  zinc  permanganate,  the  urea  can  be 
extracted  by  ethyl-amyl  alcohol  free  from  impurities.  The  urea  in 
this  can  be  estimated  by  titration  with  mercuric  chloride,  potassium 
hydroxide  in  amyl  alcohol  serving  as  indicator.  Further  details  on  the 
actual  amount  of  urea  are  promised.  W.  D.  H. 

Identification  of  Pyramidone.  G.  Rodillon  (,/.  Pharm.  Chim., 
[vii],  17,  172 — 173). — Pyramidone  (dimethylaminodimethyloxyquin- 
izine)  turns  blue  when  its  aqueous  solution  is  mixed  with  gum  arabic 
and  exposed  to  the  air.  The  author  finds  that  this  reaction  may  also 
be  obtained  by  other  means. 

0'1  gram  of  the  substance  is  dissolved  in  5  c.c.  of  water  and  a 
drop  of  solution  of  sodium  hypochlorite  is  added,  when  a  fine  blue 
colour  will  develop.  As  an  excess  of  hypochlorite  is  harmful,  it  is 
better  to  use  hydrogen  peroxide,  but  then  it  is  necessary  to  heat  to 
about  60°  or  70°.  Perhaps  a  colorimetric  estimation  may  be  based  on 
this  reaction.  With  pyramidone,  ferric  chloride  develops,  an  intense 
violet  colour  analogous  to  that  given  by  phenols.  L.  de  K. 

Estimation  of  Mustard  Oil.  A.  Schlicht  (Zeit.  dffentl.  Chem., 
1903,  9,  37 — 41). — Twenty-five  grams  of  the  powdered  mustard  seeds 
are  digested  for  4  hours  with  cold  water  and  then  boiled  for  15  minutes, 
the  flask  in  which  the  digestion  and  boiling  is  carried  out  being  con¬ 
nected  with  an  absorption  flask  containing  an  alkaline  solution  of  per¬ 
manganate.  After  completely  cooling,  a  solution  of  myrosin  is  added 
and  allowed  to  act  for  16  hours  at  the  ordinary  temperature.  An 
alternative  method  is  to  digest  25  grams  of  the  powdered  seeds  in 
300  c.c.  of  water  containing  0’5  gram  of  tartaric  acid  for  16  hours  at 
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the  ordinary  temperature,  the  flask  in  this  case  also  being  connected 
to  an  absorption  apparatus.  In  both  methods,  the  contents  of  the 
digestion  flasks  are  then  subjected  to  distillation  and  the  mustard  oil 
oxidised  and  estimated  as  usual.  W.  P.  S. 

Estimation  of  Digitalin  in  Official  Preparations  of  Digitalis 
and  Digitalin.  Ecalle  ( J .  Pharm.  Chim.,  1903,  [vii],  17,  228 — 232). 
— In  the  case  of  the  tincture,  100  c.c.  are  evaporated  to  10  c.c.  and 
diluted  to  100  c.c.  with  water.  This  solution  is  precipitated  with 
normal  lead  acetate  and  the  volume  made  up  to  200  c.c.  After  shak¬ 
ing  and  filtering,  100  c.c.  of  the  filtrate  are  precipitated  with  10  c.c. 
of  sodium  sulphate  solution  and  the  lead  sulphate  allowed  to  settle 
completely.  Ninety  c.c.  of  the  clear  solution  are  then  decanted  off, 
rendered  ammoniacal,  and  extracted  with  five  successive  quantities  of 
chloroform.  The  latter  is  evaporated  from  the  united  extracts  and 
the  residue  obtained  dissolved  in  3  c.c.  of  chloroform.  Ten  c.c.  of 
ether  and  70  c.c.  of  light  petroleum  are  added,  the  mixture  is 
cautiously  stirred,  and  placed  aside  for  48  hours.  The  clear  solution 
is  then  decanted,  and  the  residue  dried  and  weighed.  W.  P.  S. 

Physiologico-chemical  Notes.  Eduard  Schaer  {Ze.it.  anal.  Chem., 
1903,  42,  1 — 10). — I.  The  Biuret  Reaction. — In  the  production  of  the 
biuret  reaction,  other  copper  salts  than  the  sulphate  may  be  used,  and 
various  substances  may  take  the  place  of  the  alkali  hydroxides.  Barium 
and  calcium  hydroxides,  sodium  carbonate,  phosphate,  nitrite,  and 
borate,  magnesia,  basic  lead  acetate,  aluminium  acetate,  ammonia, 
coniine,  trimethylamine,  triethylamine,  piperidine,  morphine,  strychnine, 
aniline,  diphenylamine,  antipyrine,  glycine,  and  urea  are  all  effective. 
Although  some  of  these  substances  possess  a  very  feeble  alkaline 
character,  the  presence  of  an  alkaline  substance  seems  to  be  necessary, 
since  the  reaction  is  not  produced  by  the  simple  oxidation  of  a  proteid 
in  the  presence  of  a  copper  salt, 

II.  Trommer's  Sugar  Reaction.  —In  this  reaction,  also,  the  alkali 
hydroxide  may  be  replaced  by  substances  of  feeble  alkalinity,  such  as 
magnesia,  borax,  lead  acetate,  coniine,  nicotine,  piperidine,  and 
triethylamine,  but  salts,  such  as  sodium  salicylate,  phosphate,  and 
nitrite,  and  aluminium  acetate,  which  yield  an  alkali  by  hydrolytic 
dissociation,  do  not  produce  the  reaction,  neither  do  aniline,  acetanilide, 
antipyrine,  glycine,  or  urea,  or  substances  of  non-alkaline  character. 
The  copper  salts  of  organic  acids  are  very  readily  reduced. 

III.  Detection  of  Blood  Stains. — Aloin,  with  an  oxidising  agent, 
yields  a  red  colour  with  blood,  which  is  both  more  intense  and  more 
permanent  than  the  guaiacum-blue.  The  reaction  is  best  performed 
in  a  concentrated  (70 — 75  per  cent.)  solution  of  chloral  hydrate,  in 
which  even  old  blood  stains  dissolve  readily.  This  solution  is  treated 
with  a  little  aloin  and  the  mixture  covered  with  a  layer  of  hydrogen 
peroxide  or  ozonised  oil  of  turpentine  (compare  Abstr.,  1902,  i,  168). 

M.  J.  S. 
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Method  for  Determining  the  Index  of  Refraction  of  Solid 
Hydrocarbons  with  the  Pulfrich  Refractometer.  Index  of 
Refraction  of  the  Solid  Hydrocarbons  in  Petroleum.  Charles  F. 
Mabery  and  Lee  Shepherd  ( Amer .  Chem.  J.,  1903,  29,  274 — 281). — A. 
method  is  described  for  adapting  the  Pulfrich  refractometer  to  the 
determination  of  the  index  of  refraction  of  substances  which  are  solid 
at  the  ordinary  temperature.  The  required  temperature  is  obtained  by 
passing  an  electric  current  through  two  coils  of  German  silver  wire, 
one  of  which  surrounds  the  glass  cup,  whilst  the  other  is  placed  within 
the  cup.  The  determinations  were  made  by  the  method  of  mixtures, 
the  solvent  employed  being  a  petroleum  distillate  boiling  at  202 — 203° 
under  50  mm.  pressure,  and  consisting  essentially  of  the  hydrocarbon, 
Ci8H38.  The  sp.  gr.  is  in  all  cases  referred  to  water  at  4°. 

The  following  results  were  obtained  with  the  hydrocarbons  isolated 
from  Pennsylvania  petroleum  (Mabery,  Abstr.,  1902,  i,  733).  The 
hydrocarbon,  C23H48,  boiling  at  260 — 262°  under  50  mm.  pressure,  has 
a  sp.  gr.  0  7769  and  n D  1-4432  at  60°,  and  sp.  gr.  0-7709  and  1*4260 
at  70°.  The  hydrocarbon,  C24H^0,  boiling  at  272 — 274°  under  50  mm. 
pressure,  has  a  sp.  gr.  0-7771  and  1’4432  at  60°,  and  sp.  gr.  0-7719 
and  nD  1-4251  at  70°.  The  hydrocarbon,  C25H52,  boiling  at  282 — 284° 
under  50  mm.  pressure,  has  a  sp.  gr.  0  7765  and  %,  1'4241  at  70°,  and 
sp.  gr.  0'7632  and  nD  1-4212  at  80°.  The  hydrocarbon,  C26H54,  boiling 
at  292 — 294°  under  50  mm.  pressure,  has  a  sp.  gr.  0-7780  and  nD  1-4320 
at  70°,  and  sp.  gr.  0  7685  and  nB  14305  at  80°.  The  hydrocarbon, 
C27H56,  boiling  at  300 — 301°  under  50  mm.  pressure,  has  a  sp.  gr. 
0"7757  and  nD  1-4206  at  70°,  and  sprgr.  0-7655  and  nD  1*4194  at  80°. 
The  hydrocarbon,  C28H58,  boiling  at  312 — 314°  under  50  mm.  pressure, 
has  a  sp.  gr.  0  7770  and  nD  1-4184  at  70°,  and  sp.  gr.  0-7669  and 
nD  1-4170  at  80°. 

The  following  values  were  obtained  with  hydrocarbons  separated 
from  commercial  paraffin  wax.  The  hydrocarbon,  C23H48,  boiling  at 
260 — 262°  under  50  mm.  pressure,  has  a  sp.  gr.  0*7706  and  1*4256 
at  60°,  and  sp.  gr.  0-7641  and  nD  1-4374  at  70°.  The  hydrocarbon, 
C25H52,  boiling  at  282 — 286°  under  50  mm.  pressure,  has  a  sp.  gr. 
0-7779  and  rcD  1-4206  at  60°,  and  sp.  gr.  0-7707  and  «D  1*4194  at  70°. 
The  hydrocarbon,  C?yH56,  boiling  at  300 — 302°  under  50  mm.  pressure, 
has  asp.  gr.  0-7770  and  «D  1-4287  at  70°,  and  sp.  gr.  0-7669  and 
nD  1-4276  at  80°.  The  hydrocarbon,  C28H58,  boiling  at  312 — 314° 
under  50  mm.  pressure,  has  a  sp.  gr,  0*7806  and  nD  1-4285  at  70°,  and 
sp.  gr.  0-7699  and  nD  1-4226  at  80°. 

Commercial  paraffin  wax  itself  furnished  the  following  results : 
sp.  gr.  0-7788  and  nD  1*4340  at  60°,  and  sp.  gr.  0*7732  and  nD  1*4311 
at  70°.  E.  G. 
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Bunsen  Flame  Spectrum  of  Radium.  Carl  Runge  and  J. 
Precht  (Ann.  Physik ,  1903,  [iv],  10,  655 — 657.  Compare  Giesel,  this 
vol.,  ii,  20). — A  list  is  given  of  all  the  lines  observed  in  the  flame 
spectrum  of  radium  bromide.  The  strongest  and  most  permanent  is 
the  blue  line  4826.  J.  C.  P. 

Position  of  Radium  in  the  Periodic  System  according  to 
its  Spectrum.  Carl  Runge  and  J.  Precht  (Phil.  Mag .,  1903,  [vi],  5, 
476 — 481.  Compare  preceding  abstract). — Runge  and  Paschen  have 
shown  that  the  lines  of  each  of  the  related  elements  magnesium, 
calcium,  strontium,  and  barium  may  be  grouped  in  three  pairs ;  the 
distance  as  measured  on  the  scale  of  frequency  between  the  two  lines 
of  each  pair  is  the  same  for  one  element,  but  increases  regularly  with 
the  atomic  weight.  The  authors  have  extended  the  application  of 
this  rule  to  the  case  of  radium. 

The  rule  regarding  the  variation  of  the  line  distance  with  the 
atomic  weight  is  thus  formulated  :  the  logarithms  of  the  atomic 
weights  and  those  of  the  distances  when  plotted  as  co-ordinates  lie  on 
a  straight  line  for  a  chemically  related  group  of  elements.  When 
this  straight  line  has  been  found  for  magnesium,  calcium,  strontium,  and 
barium,  it  is  then  possible  by  an  extrapolation  to  calculate  the  atomic 
weight  of  radium;  the  value  thus  obtained  is  258,  considerably  above 
the  value  225  given  by  Madame  Curie.  J.  C.  P. 

Heat  spontaneously  developed  by  Salts  of  Radium.  Pierre 
Curie  and  A.  Laborde  (Compt.  rend.,  1903,  136,  673 — 675). — When 
a  thermoelectric  couple  junction  is  immersed  in  a  barium  chloride  con¬ 
taining  1/6  of  its  weight  of  radium  chloride  and  this  compared  with  a 
similar  junction  in  pure  barium  chloride,  the  former  indicates  a  tempera¬ 
ture  higher  by  1  '5°  than  the  latter.  The  quantity  of  heat  developed  was 
measured  by  a  Bunsen  calorimeter.  The  radioactive  barium  chloride 
was  kept  in  a  tube  in  melting  ice  for  some  time,  then  introduced  into 
the  calorimeter.  The  mercury  moved  along  the  capillary  tube  quite 
regularly  (2 '5  cm.  per  hour)  and  stopped  when  the  salt  was  removed 
from  the  calorimeter.  The  results  obtained  indicate  that  1  gram  of 
radium  develops  a  quantity  of  heat  of  the  order  of  100  calories  per 
hour ;  for  a  gram-atom  per  hour,  the  development  would  be  22,500 
calories,  which  is  comparable  with  the  heat  developed  by  the  com¬ 
bustion  of  a  gram  of  hydrogen. 

This  continuous  development  of  heat  cannot  be  explained  by  an 
ordinary  chemical  transformation.  It  may  be  due  to  an  internal 
transformation  resulting  in  a  modification  of  the  radium  atom  itself, 
or  it  may  be  explained  by  assuming  that  the  radium  is  able  to  utilise 
an  external  energy  of  as  yet  unknown  nature.  J.  McC. 

Experiments  ■with  Radium  Bromide.  b\  N.  Indrickson  (J. 
Bicss.  Phys.  Chem.  Soc.,  1903,  35,  ii,  149 — 154). — If  a  barium  platino- 
cyanide  screen  is  arranged  to  catch  the  light  from  a  capsule  contain¬ 
ing  50  mg.  of  radium  bromide  placed  between  the  poles  of  a  powerful 
electromagnet,  it  is  found  that,  when  the  current  is  turned  on,  the 
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light  is  displaced  and  only  gradually  returns  to  its  original  position 
when  the  current  is  broken.  This  action  was  recorded  photo¬ 
graphically.  The  effect  produced  by  the  action  of  the  light  from 
radium  bromide  on  the  electric  spark  is  similar  to  that  brought  about 
by  increasing  the  distance  between  the  discharge  knobs.  T.  H.  P. 

Radioactivity  of  Uranium.  Ernest  Rutherford  {Phil.  Mag.,  1 903, 
[vi],  5,  441 — 445). — As  shown  by  Becquerel  (Abstr.,  1902,  ii,  117), 
uranium  preparations  that  have  been  rendered  inactive  (see  Becquerel, 
Abstr.,  1900,  ii,  518  ;  Crookes,  ibid.,  586)  gradually  recover  their 
activity,  whilst  the  precipitates  in  which  the  activity  was  concentrated 
gradually  lose  it.  By  experiments  lasting  over  160  days,  the  author 
shows  that  the  recovery  and  decay  of  activity  in  the  case  of  uranium 
and  uranium  X  respectively  follow  the  same  laws  as  the  recovery  and 
decay  of  activity  in  the  case  of  thorium  and  thorium  X  (see 
Rutherford  and  Soddy,  Trans.,  1902,  81,  838 — 842).  The  activity  of 
uranium  X  decays  nearly  in  a  geometrical  progression  with  the  time, 
and  reaches  half  its  initial  value  in  about  22  days.  J.  C.  P. 

Comparative  Study  of  the  Radioactivity  of  Radium  and 
Thorium.  Ernest  Rutherford  and  Frederick  Soddy  {Phil.  Mag., 
1903,  [vi],  5,  445 — 457). — In  their  radioactive  properties,  radium  and 
thorium  are  closely  allied  ;  both  produce  radioactive  emanations,  and 
these  in  turn  excite  activity  on  surrounding  objects.  There  is  a  marked 
difference,  however,  in  the  rate  at  which  the  activity  of  the  emanation 
decays,  the  intensity  of  the  thorium  emanation  falling  to  half  its  value 
in  one  minute,  that  of  the  radium  emanation  in  about  four  days.  On 
the  other  hand,  the  excited  activity  due  to  radium  decays  much  more 
rapidly  than  that  produced  by  thorium. 

A  detailed  examination  of  the  rate  of  decay  for  the  radium  emana¬ 
tion  has  shown  that  the  same  exponential  law  is  applicable  here  as  in 
other  cases  (compare  Rutherford  and  Soddy,  Trans.,  1902, 81,  841 — 842  ; 
Rutheiford,  preceding  abstract ;  also  Curie,  this  vol.,  ii,  50). 

In  the  solid  state,  radium  compounds  are  practically  non-emanating, 
but  heat  and  solution,  as  in  the  case  of  thorium  compounds,  increase 
the  emanating  power.  It  is  now  shown  that  for  both  radium  and 
thorium  the  production  of  emanation  takes  place  at  the  same  rate  in 
a  solid,  non-emanating  compound  as  in  the  solution;  whilst  in  the 
former  case,  however,  the  emanation  is  occluded,  in  the  latter  case  it 
escapes  as  fast  as  it  is  formed.  This  result  is  favourable  to  the  view 
that  helium  is  possibly  an  ultimate  disintegration  product  of  a  radio¬ 
active  element,  since  it  is  found  occluded  only  in  radioactive  minerals. 
When  a  current  of  air  is  passed  through  a  solution  of  radium  chloride, 
the  radioactivity  of  the  salt  obtained  from  the  solution  by  evaporation 
gradually  diminishes,  and  ultimately  reaches  a  minimum  value,  un¬ 
affected  by  further  aspiration  of  air  ;  this  minimum  value  represents 
the  non-separable  activity.  Radium  chloride,  obtained  thus,  gradually 
regains  its  activity,  and  the  course  of  the  recovery  is  represented  by 
the  equation  /t//0=  1  -  eKt  (see  Rutherford  and  Soddy,  loc.  cit.).  Some¬ 
what  similar  experiments  have  been  carried  out  with  thorium. 

Like  thorium  and  uranium,  radium  emits  both  a-  and  /3-rays,  the 
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non-separable  activity  just  referred  to  consisting  of  a-rays  alone.  The 
radiation  of  the  radium  emanation  was  investigated,  and  it  was  found 
that  the  radium  emanation  gives  only  a-rays,  the  /3-rays  appearing  only 
when  the  emanation  has  changed  into  the  excited  activity.  This  result 
supports  the  view  that  in  all  cases  the  a-rays  are  first  produced,  the 
/8-rays  being  produced  in  the  last  stages  of  the  process  that  can  be 
experimentally  traced. 

Experiments  previously  described,  relating  to  the  chemical  nature  of 
the  thorium  emanation,  have  been  repeated  with  that  of  radium.  The 
radium  emanation  passes  unchanged  through  phosphoric  oxide,  sulphuric, 
nitric,  and  hydrochloric  acids,  and  over  red-hot  lead  chromate  and 
metallic  magnesium.  The  emanation  is  not  affected  by  passage  through 
a  platinum  tube  heated  almost  to  fusion.  The  emanation  is  not  very 
soluble  in  water.  J.  0.  P. 

Radioactivity.  Ernest  Rutherford  (Phil.  Mag.,  1903,  [vi],  5, 
481 — 485). — A  reply  to  certain  criticisms  of  Becquerel  and  Curie. 

J.  C.  P. 

Production  of  Induced  Radioactivity  by  Actinium.  A. 
Debierne  (Compt.  rend.,  1903,  136,  671 — 673). — Two  plates  were 
placed  at  an  angle  over  a  tube  containing  an  actinium  salt.  The 
actuating  ions  are  contained  almost  exclusively  in  the  tube  above  the 
salt,  but  the  plates,  nevertheless,  become  radioactive.  This  is  attri¬ 
buted  to  an  actuating  radiation  which  proceeds  from  each  ion.  This 
radiation  is  deviated  in  a  magnetic  field,  and  it  has  been  established 
that  the  magnetic  field  does  not  affect  the  ions,  but  only  the  radiation. 
The  radiation  is  also  deviated  by  an  electric  field.  The  deviation  is  the 
same  as  that  which  would  be  found  for  positively  charged  particles 
travelling  with  a  high  velocity.  J.  McC. 

Relationships  between  Reflective  Power  and  Electrical  Con 
ductivity  of  Metals.  Ernst  Hagen  and  Heinrich  Rubens  ( Sitzungs - 
her.  K.  Akad.  lF7ss.  Berlin,  1903,  13,  269 — 277). — The  reflective  power  of 
metals  for  light  of  wave-length  up  to  14 p  has  been  determined  by  the 
method  previously  used  (Ann.  Physik,  1902,  8,  432).  In  all  cases,  the 
curve  obtained  approaches  asymptotically  the  straight  line  representing 
total  reflection.  Using  the  results  obtained  with  light  of  wave  length 
12/u,,  it  is  found  that  the  product  of  percentage  difference  between  total 
reflexion  and  that  observed  and  the  square  root  of  the  electrical  con¬ 
ductivity  is  constant  for  all  metals  j  that  is,  for  long  waves,  the  intensity 
with  which  light  passes  into  the  metal  is  inversely  proportional  to  the 
square  root  of  the  electrical  conductivity.  The  results  are  shown  to 
be  in  agreement  with  Maxwell’s  electro-magnetic  theory  of  light. 

J.  McC. 

Alteration  of  the  Dielectric  Constant  of  some  Liquids  with 
Temperature.  Karl  Tangl  (Ann.  Physik,  1903,  [iv],  10,  748 — 767. 
Compare  Ratz,  Abstr.,  1896,  ii,  288). — The  author  has  determined  by 
Kernst’s  method  the  dielectric  constants  of  benzene,  toluene,  m-xylene, 
carbon  disulphide,  and  chloroform  from  20°  to  180°,  and  that  of  ether 
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to  200°.  In  the  case  of  the  first  five  liquids,  empirical  formulae  are 
obtained  which  represent  closely  the  variation  of  the  dielectric 
constant  with  temperature ;  this  relation  for  benzene,  toluene,  and 
m-xylene  is  very  nearly  a  linear  one.  The  dielectric  constant  of  ether 
falls  rapidly  in  the  neighbourhood  of  193 ’3°,  the  critical  temperature  ; 
if  the  ether  is  heated  above  that  point  to  199°,  the  dielectric  constant 
falls  still  further,  but  on  subsequent  cooling  its  value  remains 
constant  from  199°  to  193'3°.  The  dielectric  constant  of  ether  at  the 
critical  temperature  is  considerably  greater  than  the  square  of  the 
index  of  refraction  for  infinitely  long  waves,  as  calculated  by  Cauchy’s 
dispersion  formula. 

The  Clausius-Mossotti  constant  is  independent  of  the  temperature 
only  in  the  case  of  m-xylene  from  0 — 130°;  for  benzene  and  carbon 
disulphide,  there  is  an  increase  to  the  extent  of  5  4  per  cent,  from 
0 — 200°;  there  is  a  decrease  of  0  6  per  cent,  for  toluene,  from 
0 — 100°,  of  4’8  per  cent,  for  chloroform  from  0 — 60°,  of  17  per  cent, 
for  ether  from  20 — 193°.  J.  C.  P. 

Non-conductivity  of  Electricity  by  Metallic  Hydrides. 
Henri  Moissan  ( Gompt .  rend.,  1903,  130,  591 — 592). — It  has  been 
found  that  the  hydrides  of  potassium,  sodium,  rubidium,  and  caesium 
do  not  conduct  an  electric  current.  The  experiments  were  made  with 
a  compact,  homogeneous  layer  5  cm.  long,  and  this  has  been  found 
to  be  the  case  also  when  the  hydrides  are  fused. 

The  author  concludes  that  hydrogen  cannot  be  ranged  with  the 
metals  nor  can  the  hydrides  be  regarded  as  comparable  with 
alloys.  In  the  hydrides,  hydrogen  behaves  like  a  non-metal. 

J.  McC. 

Formation  and  Significance  of  Sodium  Alloys  in  Cathodic 
Polarisation.  M.  Sack  (Zeit.  anorg.  Chem.,  1903,  34,  286 — 352). — 
The  author  discusses  the  production  of  hydrogen  in  the  electrolysis  of 
alkali  solutions  and  concludes  that  it  is  formed  both  primarily  and 
secondarily. 

Lead  and  tin  cathodes  were  polarised  in  a  3W-solution  of  sodium 
hydroxide  and  their  potentials  measured  against  a  mercury  electrode. 
It  was  found  that  the  steady  evolution  of  hydrogen  from  these  cathodes 
is  connected  with  a  loosening  of  the  material  of  the  cathode,  and  this 
is  attributed  to  the  formation  of  alloys  with  the  sodium.  These  alloys 
are  then  decomposed  by  the  water.  When  lead  and  tin  are  intensely 
polarised  in  this  solution,  a  metallic  cloud  is  formed.  It  has  been 
proved  that  alloys  of  these  metals  rich  in  silver  are  decomposed  by 
water  with  production  of  this  cloud.  With  lead,  the  loosening  of  the 
metal  and  steady  evolution  of  hydrogen  take  place  when  the  cathode 
potential  is  about  0’7  volt,  and  with  tin  at  04  volt,  referred  to  the 
potential  of  hydrogen  in  the  same  sodium  hydroxide  solution  as  zero. 
The  cloud  effect  in  the  case  of  lead  is  produced  at  the  potential  1’5 
volts,  and  of  tin  at  1'4  volts,  referred  to  the  same  standard.  Zinc 
and  platinum  give  rise  to  no  cloud  effect,  but  the  metals  become  loose 
and  porous  on  the  surface.  With  platinum  and  lead,  the  metal  is 
changed  to  a  much  greater  extent  in  acid  solutions  than  in  solutions  of 
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alkalis.  As  this  change  of  the  metal  is  due  to  the  action  of  the 
cathion,  it  appears  that  hydrogen  permeates  the  metal  more  easily  than 
sodium,  and  at  the  same  time  it  definitely  proves  the  secondary 
character  of  the  hydrogen  evolution  at  the  cathode  in  the  electrolysis 
of  alkali  hydroxide  solutions. 

The  potential  of  sodium  alloys  with  lead,  tin,  and  mercury  was 
measured  in  a  methyl  alcohol  solution  of  lithium  chloride  at  —80°. 
The  results  indicate  that  the  alloy  becomes  covered  with  a  layer  of  the 
pure  metal  (lead  or  tin).  When  the  potentials  are  plotted  against  the 
atomic  concentrations  of  sodium  in  the  alloys,  the  changes  in  the 
direction  of  the  curve  indicate  the  existence  of  the  compounds  Pb2hTa 
and  Sn3Na.  In  the  same  way,  the  existence  of  definite  compounds  of 
mercury  and  sodium  are  indicated.  The  results  taken  together  show 
that  these  definite  compounds  are  formed  during  the  electrolysis  of 
alkali  solutions  and  are  then  chemically  decomposed  by  the  water 
present. 

Based  on  the  rule  that  when  solids  are  diluted  with  solids 
to  produce  solid  substances  the  heat  change  is  equal  to  the 
free  energy,  the  author  has  calculated  what  the  potentials  of  the 
sodium  alloys  should  be  from  the  heat  change  and  the  potential  of 
sodium  in  the  methyl  alcohol  solution  of  lithium  chloride,  and  finds 
values  in  good  agreement  with  those  observed.  J.  McC. 

Theory  of  the  Electrolysis  of  Solutions  of  Alkali  Chlorides. 
Fritz  Foerster  and  Erich  Muller  (Zeit.  Eleldrochem.,  1903,  9, 
171 — 185,  and  195 — 208). — The  authors  extend  their  theory  of  the 
chemical  action  of  halogens  on  alkalis  (this  vol.,  ii,  142)  to  the 
phenomena  which  occur  at  the  anode  when  a  solution  of  an  alkali 
chloride  is  electrolysed ;  several  of  the  views  put  forward  in  their 
earlier  papers  are  corrected.  The  following  is  a  summary  of  the  final 
conclusions  now  reached. 

When  an  aqueous  solution  containing  chlorine  ions  is  electrolysed,  free 
chlorine  is  formed  at  the  anode,  2C1' +  2.F=  Cl2. 

Hypochlorous  acid  and  hypochlorite  ions  are  formed  simultan¬ 
eously,  either  by  the  primary  reactions  Cl'  +  OH'  +  2 F=  HOC1  and 
Cl'  +  20H'  +  2 F=  CIO'  +  H20,  or  by  equilibrium  being  established 
between  chlorine  and  water,  thus  :  Cl2  +  OH'^HOCl  +  Cl'  and  HOC1  + 
OH'^CIO' +  H20.  As  the  ratio  OH'/Cl'  increases  (that  is,  in  strongly 
alkaline  or  very  dilute  solutions),  the  concentration  of  CIO'  will 
increase. 

Hypochlorite  is  also  formed  in  the  mass  of  the  electrolyte  from  free 
chlorine  and  any  alkali  which  may  be  present. 

Since  CIO'  is  more  readily  discharged  than  Cl',  hypochlorite  cannot 
reach  a  very  high  concentration  in  the  neighbourhood  of  the  anode 

Chlorate  is  formed  from  CIO',  when  this  is  discharged  at  the  anode, 
by  the  reaction  6C10'  +  3H20  +  QF=  2C103'  +  4C1'  +  6H’  +  30.  It  is 
also  formed  in  the  mass  of  the  electrolyte  by  the  secondary  reaction 
CIO'  +  2HC10  =  C103'  +  2H’  +  2C1'. 

The  primary  formation  of  chlorate  at  the  anode  is  always 
accompanied  by  an  evolution  of  oxygen;  it  begins  when  the  con- 
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centration  of  010'  at  the  anode  has  reached  a  value  which  depends  on 
the  anode  potential. 

The  requisite  quantity  of  CIO'  may  be  formed  at  the  anode  or  may 
diffuse  to  it  from  the  surrounding  electrolyte.  In  the  latter  case 
(concentrated  neutral  solutions),  chlorate  is  only  formed  when  the 
electrolysis  has  been  in  progress  for  some  time. 

In  solutions  containing  relatively  considerable  quantities  of  OH', 
oxygen  is  evolved  owing  to  the  anodic  discharge  of  these  ions  in 
addition  to  that  due  to  the  discharge  of  CIO'. 

The  secondary  formation  of  chlorate  only  occurs  in  appreciable 
amount  in  solutions  containing  free  hypochlorous  acid  together  with 
hypochlorite  throughout  the  mass  of  the  electrolyte. 

The  principal  facts  which  support  this  theory  are  : — When  concen¬ 
trated  hydrochloric  acid  is  electrolysed,  chlorine  and  traces  of  oxygen 
are  formed ;  the  quantity  of  oxygen  increases  with  the  dilution  of  the 
acid,  and  chloric  acid  is  formed.  In  neutral  solutions  of  alkali 
chlorides,  chlorine  is  the  first  product  found  at  the  anode.  The 
minimum  anodic  potential  at  which  rapid  electrolysis  of  solutions 
of  hydrochloric  acid  or  of  a  neutral  alkali  chloride  takes  place  is  tho 
same  as  that  assumed  by  an  indifferent  electrode  immersed  in  the 
solution  saturated  with  chlorine. 

In  neutral  solutions,  this  minimum  value  is  only  obtained  with 
platinised  electrodes;  smooth  electrodes  give  values  at  least  0’56  volt 
higher.  In  a  neutral  solution  in  which  the  anodic  and  cathcdic 
products  can  mix,  hypochlorite  is  formed,  and  hypochlorous  acid  is 
also  found  at  the  anode.  The  concentration  of  the  hypochlorite 
increases  up  to  a  certain  value,  after  which  it  remains  constant, 
chlorate  being  formed  and  oxygen  evolved  at  the  anode.  The 
formation  of  hypochlorite  and  the  beginning  of  the  formation  of 
chlorate  do  not  affect  the  potential  of  a  platinised  anode  appreciably 
when  the  current  density  is  moderate.  The  concentration  of  hypo¬ 
chlorite  attained  in  neutral  solutions  is  higher,  the  higher  the  current 
density  and  concentration  of  chloride  and  the  lower  the  temperature. 
More  hypochlorite  is  formed  with  platinised  than  with  smooth  anodes. 
In  neutral  solutions,  except  those  which  are  very  dilute,  about  two- 
thirds  of  the  current  produce  chlorate  and  one-third,  oxygen  at  the 
anode ;  this  is,  however,  only  true  when  cathodic  reduction  of  hypo¬ 
chlorite  is  prevented  by  the  addition  of  chromate.  In  very  dilute 
solutions,  considerably  more  than  one-third  of  the  current  is  employed 
in  the  liberation  of  oxygen.  When  carbon  anodes  are  used,  the  very 
dilute  solutions  contained  in  their  pores  are  electrolysed.  If  in  a 
neutral  solution  the  cathodic  products  are  prevented  from  mixing 
with  the  anodic  products,  chlorine  is  formed  at  the  anode  together 
with  oxygen  (increasing  in  quantity  as  the  dilution  increases),  and  the 
solution  surrounding  the  anode  becomes  acid  with  hydrochloric  acid, 
chlorate  being  formed  simultaneously. 

In  very  slightly  acid  solutions  of  alkali  chlorides,  the  concentration 
of  hypochlorite  attained  is  smaller,  the  quantity  of  oxygen  evolved  at 
the  anode  is  smaller,  and  the  yield  of  chlorate  is  larger,  owing  to  the 
secondary  formation  of  chlorate  from  hypochlorous  acid  and  hypo¬ 
chlorite. 
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The  addition  of  alkali  hydroxide  to  a  solution  of  a  chloride 
diminishes  the  concentration  of  hypochlorite  attainable.  In  a 
strongly  alkaline  solution  of  a  chloride,  the  potential  of  the  anode  is 
determined  by  the  potential  required  to  discharge  oxygen  from  the 
hydroxide ;  it  increases  considerably  during  the  electrolysis.  At 
the  lowest  potential  required  to  discharge  oxygen,  mere  traces  of 
hypochlorite  are  produced.  As  the  anodic  potential  rises,  chlorine 
ions  are  discharged  in  greater  number,  but  chlorate  is  formed  rather 
than  hypochlorite,  T.  E. 


Electrolysis  of  Solutions  of  Potassium  Iodide.  Fritz 
Foerster  and  K.  Gyr  (Zeit.  Elektrochem.,  1903,  9,  215 — 226). — For  the 
electrolysis  of  a  neutral  normal  solution  of  potassium  iodide,  an 
anodic  potential  of  0‘52  volt  (compared  with  the  hydrogen  electrode) 
is  required  ;  this  is  diminished  by  the  addition  of  alkali  hydroxide. 
Iodine  is  first  liberated  at  the  anode,  and,  in  equilibrium  with  it,  hypo- 
iodous  acid  and  hypoiodite.  In  neutral  solutions,  traces  of  hypoiodous 
acid  exist  in  equilibrium  with  small  quantities  of  iodine  and  hydroxyl 
ions  in  the  electrolyte,  but  the  main  portion  of  the  hypoiodite  formed 
is  at  once  converted  into  iodate.  In  alkaline  solutions,  the  hypoiodite 
accumulates  up  to  a  certain  concentration  (depending  on  the  concentra¬ 
tion,  temperature,  and  current  density),  which  then  remains  unchanged 
during  the  electrolysis,  the  velocity  of  its  change  into  iodate  being 
equal  to  the  rate  of  its  formation.  In  alkaline  solutions  containing 
very  little  iodide,  oxygen  may  be  evolved  at  the  anode,  especially  at 
higher  temperatures  and  current  densities.  Periodate  is  formed  only 
in  traces,  if  at  all.  T.  E. 

Electrolytic  Reduction  of  Potassium  Chlorate.  Andr6 
Brochet  (Zeit.  Elektrochem.,  1903,  9,  160 — 162). — When  a  solution  of 
potassium  chlorate  is  electrolysed  with  copper  electrodes,  potassium 
chloride  is  formed  ;  the  current  efficiency  is,  however,  larger  than  (it 
may  be  double)  the  theoretical  quantity.  A  brown  precipitate 
containing  copper,  copper  oxide,  and  basic  chloride  is  also  formed. 
The  formation  of  the  precipitate  is  due  to  the  formation  of  copper 
chlorate  at  the  anode  ;  this  copper  chlorate  reacts  with  the  potassium 
hydroxide  formed  at  the  cathode,  the  oxide  so  produced  being  partly 
reduced  to  metal  by  the  cathodic  hydrogen.  The  reduction  of  the 
chlorate  to  chloride  by  copper  is  a  purely  chemical  reaction  which  goes 
on  independently  of  the  electrolysis,  Cu(C103)  +  6Cu  =  CuCl2  +  6CuO. 
Chlorate  is  not  reduced  at  all  by  cathodic  hydrogen.  T.  E. 


Electrochemistry  of  Permanganic  Acid.  J.  K.  H.  Inglis 
(Zeit.  Elektrochem, 1903,  9,  226 — 230). — The  changes  occurring  at  an 
electrode  coated  with  manganese  peroxide  immersed  in  a  solution  of 
(1)  permanganic  acid,  (2)  a  manganous  salt  are:  (1)  Mn04' +  4H' = 
Mn02  +  2H20  +  3F,  (2)  Mn02  +  4H' =  Mn  *  +  2H20  +  2 F.  The  poten¬ 
tials,/^  and  P2,  of  these  electrodes  are  represented  by  />1  =  i31'  + 

and  P=P'+1^ where  P. 
3 F  °Cn« o2-C2H2o  !  2  +  2 F  Bt', ,2o  1 


and  jP2'  are  the  potentials  when  all  the  concentrations  are  unity. 
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These  relations  are  found  to  be  in  agreement  with  the  author’s  experi¬ 
mental  results.  Equations  (1)  and  (2)  represent  stages  in  the  change 
(3),  MnO/  +  8H‘  =  Mn“  +  4H20  +  5 F.  A  platinum  electrode  at  which 
this  reaction  (3)  is  taking  place  should  have  a  potential  P3  given  by 
the  relation  PS‘5F~  Pl'3F+  P2'2F.  For  solutions  containing 
H2SO4/20  +  MnS04/10000  per  litre,  P2=1’602  volts;  H2SO4/20 + 
KMnO4/100  per  litre,  P\  =  1*771  volts;  therefore,  for  H2SO4/20  + 
MnS04/10000  +  KMnO4/100  per  litre,  P3  should  be  P703  volts.  The 
actual  value  found  was  always  larger,  and  it  increased  with  time. 
This  is  due  to  the  oxidation  of  manganous  ions,  2Mn04'  +  3Mn”  + 
2HsO  =  5Mn02  +  4H* ;  a  calculation  shows  that  the  concentration  of 
the  Mn"  ions  in  the  above-mentioned  solution  would  be  reduced  to 
about  10-10.  T.  E. 

Passivity  of  Iron  and  the  Periodic  Phenomena  observed  at 
Iron  Electrodes.  Carl  Fredenhagen  ( Zeit .  physikcil.  Chem .,  1903, 
43,  1 — 40). — The  author  discusses  the  known  facts  bearing  on  the 
passivity  of  iron  and  the  various  explanations  of  the  phenomenon 
that  have  been  offered  (compare  Hittorf,  Abstr.,  1900,  ii,  705  ;  Heath- 
cote,  Abstr.,  1901,  ii,  445;  Finkelstein,  Abstr.,  1902,  ii,  81).  Some 
additional  experimental  work,  dealing  with  the  anodic  polarisation  of 
iron  in  various  electrolytes,  is  presented,  but  the  chief  object  of  the 
paper  is  to  show  that  all  the  observed  phenomena  may  be  explained 
by  the  supposition  that  iron  in  the  passive  condition  is  protected  by  a 
gaseous  layer.  Iron  which  has  been  rendered  passive  by  anodic  polarisa¬ 
tion  in  sulphuric  acid  behaves  differently  from  iron  which  has  been 
rendered  passive  by  nitric  acid,  probably  because  the  protecting 
gaseous  layer  consists  of  oxygen  in  the  one  case  and  oxide  of  nitrogen 
in  the  other. 

The  periodic  phenomena  observed  at  iron  electrodes  (compare 
Ostwald,  Abstr.,  1901,  ii,  24)  are  also  discussed  in  the  light  of  the 
author’s  explanation.  J.  C.  P. 

Form  of  the  Practical  Isothermal  in  Gaseous  Mixtures 
F.  Caubet  (Zeit.  physikcil.  Chem.,  1903,  43,  115 — 117). — A  correction 
applied  to  some  of  the  author’s  work  on  mixtures  of  methyl  chloride 
and  sulphur  dioxide  (Abstr.,  1902,  ii,  382),  in  accordance  with 
Kuenen’s  criticism  (Abstr.,  1902,  ii,  491).  J.  O.  P. 

Simple  Relation  between  the  Molecular  Heat  of  Solidifica¬ 
tion  and  the  Boiling  Point.  II.  Robert  de  Forcrand  (Ann. 
Chim.  Phys.,  1903,  [vii],  28,  531 — 574.  Compare  Abstr.,  1901, 
ii,  641,  and  this  vol.,  ii,  267). — In  order  to  establish  the  general 
validity  of  the  formula  ( L  +  S)/T=  QjT  =  (L  +  S+  C)/T'  =  30,  where  L 
is  the  molecular  heat  of  vaporisation,  S  the  molecular  heat  of  solidi¬ 
fication,  T  the  boiling  point  (absolute)  under  a  pressure  of  760  mm., 
Q  the  heat  of  formation  of  a  compound,  T'  the  temperature  (absolute) 
at  which  the  dissociation  pressure  of  the  compound  is  760  mm.,  and 
C  the  specific  heat,  various  substances,  elementary  and  compound, 
have  been  examined. 

The  data  necessary  for  complete  verification  are  only  known  for  the 
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three  compounds,  carbon  dioxide,  ammonia,  and  water.  For  carbon 
dioxide,  the  most  trustworthy  values  lead  to  (L  +  S)/T=  32*12 ;  from 
the  heat  of  formation  and  the  temperature  of  dissociation  of  carbonates, 
it  is  found  that  Q/T'  is  constant  and  equal  to  about  32.  The  boiling 
point  of  ammonia  was  found  to  be  -3215°,  and  its  heat  of  solidifica¬ 
tion  was  calculated  to  be  1  *93  Cal.;  the  value  of  ( L  +  S)/T  is  3 1  '93. 
Examination  of  the  dissociation  of  17  additive  compounds  of  metallic 
chlorides  and  ammonia  shows  that  Q/T  =  32*33.  The  additive  com¬ 
pounds  of  methylamine  and  ethylamine  with  lithium  bromide  and 
chloride  give  values  ranging  from  31  to  39  for  Q/T',  and  the  ratios 
obtained  with  the  ammonio-copper  sulphates  are  also  high.  For  water, 
the  value  of  [L  +  S)/T  is  29*73,  and  for  various  salt  hydrates  the  value 
of  Q/T'  is  just  over  30.  The  values  of  T'  in  the  case  of  the  hydrates 
have  mostly  been  determined  by  extrapolation  and  are,  therefore, 
only  approximate.  It  is  worthy  of  note  that  the  value  of  Q/T'  gener¬ 
ally  exceeds  that  of  (L  +  S)/T  by  about  one  unit. 

The  following  values  of  ( L  +  S)/T  have  also  been  calculated:  for 
bromine,  29*52  ;  for  chlorine,  32*21;  for  iodine,  27*80;  for  ethylene 
glycol,  30*84 ;  for  trimethylcarbinol,  30*85 ;  for  naphthalene,  31*43 ; 
for  phenol,  29*48 ;  for  aniline,  29*92 ;  for  benzene,  about  28 ;  for 
nitrobenzene,  28*20;  for  ethylene  bromide,  28*20;  for  methyl  oxalate, 
32*27;  for  chloral,  31*44;  for  butyric  acid,  28*84;  for  formic  acid, 
29*86  ;  and  for  acetic  acid,  about  32. 

The  value  of  ( L  +  S)/T=30  may  be  made  use  of  for  determining  the 
molecular  weight  from  an  experimental  study  of  the  heat  of  vaporisa¬ 
tion  and  the  heat  of  solidification.  J.  McC. 

Molecular  Rise  of  Boiling  Point  for  Nitrobenzene.  Paul 
Bachmann  and  Karl  Dziewonski  ( Ber .,  1903,  36,  971 — 974). — The 
molecular  rise  in  the  boiling  point  for  100  grams  of  nitrobenzeue  is 
50*1°.  The  value  46,  previously  found  by  Biltz  ( Zeit .  physikal.  Chem., 
1896,  19,  425),  is  due  to  his  having  used  solutions  of  substances  like 
acetanilide,  which  did  not  boil  relatively  high  enough  compared  with 
nitrobenzene.  Using  the  value  51*03°  as  the  molecular  rise  for  the 
maximum  dilution,  the  latent  heat  of  vaporisation  of  nitrobenzene  is 
calculated  to  be  89*85  calories.  E.  F.  A. 

Freezing  Points  of  Dilute  Solutions.  Theodore  W.  Richards 
(J.  Amer.  Chem.  Soc.,  1903,  25,  291 — 298). — Besides  the  common 
errois  of  thermometry  and  of  quantitative  work  in  general,  in 
connection  with  freezing  point  determinations,  the  difficulties  of 
experiment  are  increased  by  the  slowness  with  which  equilibrium  is 
attained.  The  author  describes  a  method  for  overcoming  the  latter 
difficulty.  Since  the  equilibrium  in  question  is  one  between  two 
phases,  it  can  be  adjusted  only  on  the  surface  between  the  two,  and, 
in  order  to  avoid  superheating  or  supercooling,  this  surface  ought  to 
be  as  large  as  possible.  In  the  presence  of  much  ice,  the  equilibrium 
is  obtained  with  great  speed  and  convenience.  Several  forms  of 
apparatus  are  suggested.  By  a  very  simple  apparatus,  it  is  easy  to 
obtain  a  depression  of  half  a  degree  within  half  a  per  cent,  of  its 
true  value.  The  precautions  to  be  taken,  when  it  is  desired  to  obtain 
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a  result  accurate  to  within  less  than  the  thousandth  of  a  degree,  are 
given.  Determinations  of  the  depression  of  the  freezing  point  of 
potassium  chloride  solutions  were  in  close  agreement  with  the  results 
of  previous  workers.  The  method  appears  to  be  sufficiently  exact  to 
permit  of  its  being  used  to  standardise  thermometers.  A.  McK. 

Point  of  Maximum  Density  for  Aqueous  Solutions  of  some 
Organic  Substances.  Wilhelm  Muller  (Zeit.  physikal.  Chem. , 
1903,  43,  109 — 112.  Compare  de  Coppet,  Abstr.,  1893,  ii,  60  ;  1895, 
ii,  343  ;  1898,  ii,  62;  1899,  ii,  590;  1900,  ii,  529  ;  1901,  ii,  493  ;  1902, 
ii,  488). — The  organic  substances  used  were  phenol,  catechol,  resorcinol, 
quinol,  pyrogallol,  phloroglucinol,  mannitol,  dextrose,  and  oxalic,  suc¬ 
cinic,  and  tartaric  acids.  Taking  into  account  also  earlier  experiments 
on  alcohol  and  sucrose,  the  author  arrives  at  the  following  conclusions. 
The  depression  of  the  temperature  of  maximum  density  of  water 
is,  for  organic  substances,  dependent  not  merely  on  the  molecular 
weight,  but  also  on  the  constitution.  In  any  given  case  (alcohol 
excepted),  the  depression  is  approximately  proportional  to  the  con¬ 
centration  ;  the  molecular  depression  tends,  however,  to  increase 
slightly  with  the  concentration,  a  variation  considered  by  the  author 
to  exceed  the  experimental  errors,  and  possibly  due  to  a  partial 
association  of  the  dissolved  molecules.  An  increase  in  the  number  of 
hydroxyl  groups  leads  apparently  to  an  increase  in  the  value  for  the 
molecular  depression  ;  thus  the  molecular  depression  for  succinic  acid 
is  12'4°,  that  for  tartaric  acid  is  15’3°,  and  comparison  of  the  values 
for  the  mono-,  di-,  and  tri-hydroxybenzenes  shows  the  same.  The 
molecular  depressions  produced  in  dilute  solution  by  the  three  di- 
hydroxybenzenes  are  almost  the  same,  although  the  tendency  for  the 
depression  to  increase  with  the  concentration  is  most  marked  in  the 
case  of  the  ortho-compound.  J.  C.  P. 

Physical  Properties  of  the  Elements  from  the  Standpoint  oi 
van  der  Waals’  Equation  of  Condition.  Isodor  Traube  (Zeit. 
anorg.  Chem.,  1903,  34,  413 — 426). — It  has  already  been  shown  that 
van  der  Waals’  equation  is  applicable  to  the  liquid  as  well  as  to  the 
gaseous  state,  and  it  is  now  applied  to  solids.  Neglecting  the  external 
pressure,  the  co-volumes  of  several  elements  in  the  solid  state  have 
been  calculated,  and  the  values  obtained  are  considerably  smaller  than 
the  co-volumes  of  compounds.  For  the  metals,  the  value  of  the 
co-volume  ( v  -  b )  increases  with  the  volume  (u),  but  the  non-metals 
have  to  be  arranged  in  families  to  show  such  a  regularity.  The  value 
of  the  internal  pressure,  as  calculated  by  Richards  (Abstr.,  1902,  ii, 
304),  is  almost  exactly  three  times  as  much  as  that  calculated  from  van 
der  Waals’  equation,  and  it  is  concluded  that  of  the  heat  introduced 
into  a  solid  metal  one-third  is  used  in  doing  work  against  the  internal 
pressure,  and  the  remaining  two-thirds  are  employed  in  increasing  the 
potential  energy  of  the  molecules.  It  is  shown  that  the  coefficient  of 
expansion  of  the  co-volume  by  heat  is  1/273. 

The  hardness  and  elasticity  of  the  elements  have  also  been  compared. 
Too  much  dependence  must  not  be  placed  on  the  hardness,  as  this  is 


356 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


very  much  modified  by  the  presence  of  impurities,  but  it  is  found  that 
the  modulus  of  elasticity  and  the  internal  pressure  run  parallel. 

The  product  of  internal  molecular  heat  of  vaporisation  and  coefficient 
of  expansion  is  equal  to  the  gas  constant,  and  consequently  this 
internal  molecular  heat  of  vaporisation  is  for  all  elements  inversely 
proportional  to  the  coefficient  of  expansion. 

There  exists  a  proportionality  between  the  compressibility  of  metals 
and  their  co-volumes,  and  the  length  of  the  path  traversed  by  the 
atom  as  calculated  from  van  der  Waals’  equation  (  If  v  -  IJb)  is 
directly  proportional  to  that  calculated  by  Meyer  (Ann.  Physik, 
1897,  61,  225)  from  the  diffusion  of  other  metals  in  mercury. 

The  author  concludes  that  van  der  Waals’  equation  of  condition 
applies  to  the  three  states  of  aggregation.  J.  McC. 

Finding  of  Transition  Points  with  a  Self-registering 
Dilatograph.  R.  von  Sahmen  and  Gustav  Tammann  (Ann.  Physik, 
1903,  [iv],  10,  879 — 889). — The  principle  underlying  the  apparatus 
described  as  a  dilatograph  is  the  comparison  of  the  linear  expansions 
of  two  substances  \  one  of  these  is  a  substance  whose  expansion  with 
rise  of  temperature  is  known  and  regular,  the  other  is  the  substance 
to  be  investigated.  Silver,  in  the  form  of  a  tube,  is  taken  as  the 
standard  of  comparison,  and  the  other  substance,  in  the  form  of  a  rod 
or  prism,  occupies  the  centre  of  this  tube.  The  movements  of  the  ends 
of  the  tube  and  rod,  resulting  from  gradual  rise  of  temperature,  are 
magnified  by  levers,  and  are  traced  side  by  side  on  the  surface  of  a 
revolving  drum.  Any  discontinuity  in  the  curve  tracing  the  movement 
of  the  rod  betrays  a  transition  point,  and  by  comparison  with  the  curve 
for  the  silver  tube  the  transition  temperature  can  be  determined. 

With  this  apparatus,  it  is  found  that  sodium  pyrophosphate  has 
two  transition  points  at  390°  and  520°  ;  with  rising  temperature,  the 
transitions  are  accompanied  by  a  contraction  and  expansion  respectively. 
Other  transition  points  were  discovered  :  potassium  carbonate  at  400°  ; 
sodium  carbonate  at  300°  and  450°  ;  sodium  sulphate  at  200° ;  thallium 
sulphate  at  400°  and  460° ;  fluorspar  at  300°.  J.  C.  P. 

Phase  Rule.  Rudolf  Wegscheider  (Zeit.  physikal.  Chem.,  1903, 
43,  93 — 103). — A  theoretical  paper,  unsuitable  for  abstraction.  The 
case  is  specially  considered  in  which  there  are  two  solid  phases  differing 
only  in  the  sign  of  their  rotation.  J.  C.  P. 

Conception  of  Independent  Components.  Rudolf  Weg¬ 
scheider  (Zeit.  physikal.  Chem.,  1 903,  43,  89 — 92). — The  author  con¬ 
siders  that  the  current  definitions  of  components  (as  the  word  is  used 
in  connection  with  the  phase  rule)  are  either  erroneous  or  inadequate. 
A  fresh  definition  is  suggested.  J.  C.  P. 

Proof  of  Gibbs’  Phase  Rule.  Walther  Nernst  (Zeit.  physikal. 
Chem.,  1903,  43,  113 — 114). — A  reply  to  some  of  Wegscheider’s 
criticisms  of  current  definitions  of  components  (see  preceding  abstract). 

J.  C.  P. 
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Velocity  of  Formation  of  the  Acetates  of  some  Closed- 
chain  Alcohols.  K.  Panoff  (J.  Russ.  Phys.  Chem.  Soc.,  1903,  35, 
93 — 100). — The  author  has  determined  the  velocity  of  acetylation  of 
various  alcohols  by  heating  together  molecular  proportions  of  the 
alcohol  and  acetic  anhydride  at  100°  in  presence  of  15  volumes  of 
benzene.  The  values  obtained  for  k  are  as  follows : 

Phenol,  0-0242;  o  cresol,  0-00721;  m-cresol,  0-0277  ;  y>-cresol, 
0  0234 ;  thymol,  0-0051  ;  1  :  3-methylcycfohexanol,  0-0143  ;  menthol, 
0-0052  ;  terpineol  gives  values  which  decrease  rapidly  as  the  esterifica¬ 
tion  proceeds;  <7-borneol,  0-0112;  ^-borneol,  0-0111;  isoborneol, 
0-00773. 

These  results  show  that  closed-chain  alcohols  possess  greater  esteri¬ 
fication  constants  than  open-chain  alcohols  having  the  same  number 
of  carbon  atoms.  Further,  if  a  side  chain  enters  the  molecule  of  a  closed- 
chain  alcohol  in  the  ortho-position  relatively  to  the  hydroxyl  residue, 
the  velocity  of  esterification  is  lowered,  whilst  in  the  other  positions,  at 
any  rate  in  the  benzene  nucleus,  the  introduction  of  a  side-chain  may 
produce  an  increase  in  the  esterification  constant.  T.  H.  P. 

Change  of  the  Velocity  of  Amidiflcation  of  Acids  with 
Reference  to  their  Structure.  Nicolai  A.  Menschutkin,  J.  Krif- 
ger,  and  M.  Ditrich  (J.  Russ.  Phys.  Cliem.  Soc  ,  1903,  35,  103 — 113). 
— The  authors  have  determined  the  velocities  with  which  the  ammo¬ 
nium  and  dimethylamine  salts  of  the  following  acids  are  converted 
into  the  corresponding  amides  or  substituted  amides  ;  formic,  acetic, 
propionic,  butyric,  isobutyric,  isovaleric,  methylethylacetic,  hexoic, 
benzoic,  o-,  m-,  and  p-toluic,  mesitylenic,  phenylacetic,  phenylpropionic, 
cinnamic,  and  hexahydrobenzoic.  From  the  results  obtained,  the 
following  conclusions  are  drawn  :  with  the  saturated  acids,  the  velocity 
of  formation  of  the  amides  is  greatest  for  the  acids  having  an  un¬ 
branched  chain  of  carbon  atoms ;  the  speed  is  diminished  by  the  intro¬ 
duction  of  a  side-chain,  the  diminution  being  more  marked  the  greater 
the  number  of  such  side-chains  and  the  nearer  they  are  to  the  carb¬ 
oxyl  group.  For  aromatic  acids,  the  carboxyl-residue  of  which  is 
contiguous  to  a  carbon  atom  of  the  benzene  uucleus,  the  velocity  of 
amidiflcation  is  less  than  is  generally  the  case  for  tertiary  acids.  The 
influence  of  a  side-chain  in  these  acids  is  a  very  important  one  ;  if,  in 
the  ortho-position,  it  causes  a  diminution  in  the  velocity  of  amidifica- 
tion,  whilst  in  the  meta-  or  para-position  it  may  have  an  accelerating 
effect.  Aromatic  acids  having  the  carboxyl  group  in  the  side-chain 
behave  in  an  analogous  manner  to  the  saturated  acids,  the  primary 
acids  having  a  high,  and  the  secondary  acids  a  low,  rate  of  amidifica- 
tion.  This  influence  of  the  side-chain  on  the  velocity  of  a  reaction 
has  been  already  observed  in  the  formation  of  esters  from  alcohols  and 
in  some  other  reactions,  T.  H.  P. 

Relation  to  Temperature  of  the  Rate  of  Crystallisation  in 
the  Case  of  Substances  which  have  only  a  Low  Rate  of 
Crystallisation.  W.  Borodowsky  {Zeit.  physikal.  Chem.,  1903,  43, 
75 — 88  ;  and  J.  Russ.  Phys.  Chem.  Soc.,  1903,  35,  128 — 146). — AVnen 
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rate  of  crystallisation  is  plotted  against  temperature,  it  is  found  that  for 
substances  with  a  small  velocity  of  crystallisation  a  curve  is  obtained  with 
a  well-marked  maximum  ;  cases  of  this  were  cited  by  Bogojawlensky 
(Abstr.,  1899,  ii,  206).  The  author  has  studied  the  extent  to  which 
this  maximum  is  displaced  by  varying  the  bore  of  the  tube  in  which 
crystallisation  takes  place,  the  substances  employed  being  /3-hydroxy- 
/?-j»-nitrophenylethyl  methyl  ketone,  salipyrine,  peucedanin,  forman- 
ilide,  and  orthophosphoric  acid.  For  these  substances,  the  maximum 
lies  generally  15 — 20°  below  the  melting  point,  provided  the  tubes 
used  are  of  nearly  equal  bore,  and  it  is  found  that  from  the  melting  point 
to  the  maximum  point  the  rate  of  crystallisation  increases  almost 
proportionally  to  the  extent  of  the  supercooling.  The  influence  of 
impurities  is  most  marked  in  this  ascending  branch  of  the  curve. 
Before  the  maximum  point  is  reached,  a  portion  of  the  supercooled 
liquid  remains  as  such  between  the  crystals,  whilst  after  the  maximum 
point  has  been  passed  the  solidification  is  complete,  or  practically  so. 
When  the  bore  of  the  crystallisation  tube  is  diminished,  the  influence 
of  the  heat  of  crystallisation  on  the  rate  of  crystallisation  is  smaller, 
and  accordingly  the  maximum  is  displaced  towards  higher  tempera¬ 
tures.  This  observation,  along  with  experiments  in  which  a  metal 
wire  was  introduced  into  the  crystallisation  tube  to  carry  off  the  heat 
of  crystallisation,  led  to  the  conclusion  that  if  the  crystallisation 
took  place  isothermally  the  rate  of  crystallisation  would  diminish 
with  falling  temperature  from  the  melting  point  downwards. 

Two  modifications  of  salipyrine  exist,  characterised  by  different 
melting  points,  91 ‘8°  and  86*3°,  and  by  different  rates  of  crystallisa¬ 
tion.  Orthophosphoric  acid  is  also  dimorphous  and  exists  (1)  as 
transparent  crystals,  m.  p.  36'6° ;  (2)  as  milk-white  crystals,  m.  p. 
41°  3  at  low  temperatures,  the  latter  modification  passes  very  readily 
into  the  former.  J.  C.  P. 

Properties  of  Sodium  Sulphate  Solution.  Charles  Marie  and 
B.  Marquis  ( Compt .  rend.,  1903,  136,  684 — 685). — The  solubility  of 
sodium  chloride  in  a  solution  containing  7’45  grams  of  anhydrous 
sodium  sulphate  per  100  grams  of  solution  has  been  determined  at 
temperatures  varying  from  14'8°  up  to  34 ^S0.  This  temperature 
interval  includes  the  transition  temperature  (32’38°)  of  crystallised 
sodium  sulphate  and  the  transition  temperature  (16°)  in  presence  of 
excess  of  sodium  chloride. 

When  the  results  are  plotted  graphically,  a  perfectly  continuous  curve 
is  obtained  showing  no  change  of  direction  at  these  transition  tempera¬ 
tures.  This  shows  that  the  properties  of  the  solution  undergo  no  sudden 
change  within  this  temperature  interval,  and  the  authors  conclude  that 
there  is  no  reason  to  believe  that  in  the  solution  the  salt  exists  com¬ 
bined  with  those  molecules  of  water  which  are  an  integral  part  of  the 
crystallised  molecule.  J.  McC. 

Influence  of  Inorganic  Salts  on  Solubility.  Wilhelm  Biltz 
( Zeit .  physikal.  Chem.,  1903,  43,  41 — 48). — On  the  lines  of  Rothmund’s 
work  (Abstr.,  1900,  ii,  467.  Compare  also  Gordon,  Abstr.,  1896, 
ii,  154;  Roth,  Abstr.,  1898,  ii,  18;  Euler,  Abstr.,  1900,  ii,  196). 
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Theoretically,  the  solubility  of  an  indifferent  substance,  such  as 
phenylthiocarbamide,  should  be  unaffected  by  the  presence  of  inorganic 
salts,  but  actual  investigation  shows  that  this  is  not  so.  Of  sodium 
perchlorate,  chlorate,  and  chloride,  the  first-mentioned  has  the  least 
effect  on  the  solubility  of  phenylthiocarbamide ;  the  third  exerts  the 
most  marked  influence,  for  the  solubility  (in  millimols.  per  litre)  of 
phenylthiocarbamide  is  13’9  in  pure  water,  and  only  10  in  A/l-sodium 
chloride.  Thus,  the  smaller  the  anion,  the  greater,  ceteris  paribus ,  is 
the  influence  of  the  salt  on  the  solubility ;  this  rule  holds  also  for  the 
relative  effects  of  (1)  potassium  chlorate  and  chloride;  (2)  the  nitrates 
and  nitrites  of  sodium  and  potassium.  It  is  to  be  noted,  however, 
that  phenylthiocarbamide  is  more  soluble  in  dilute  solutions  of  sodium 
and  potassium  nitrites  than  in  pure  water,  which  peculiarity  is  possibly 
due  to  a  chemical  action  of  nitrous  acid  on  phenylthiocarbamide. 

When  the  alkali  metals  are  ranged  in  a  series  according  to  the 
influence  of  their  nitrates  on  the  solubility  of  phenylthiocarbamide, 
the  order  is  not  Li,  Na,  NH4,  K,  Rb,  Cs,  as  might  be  expected  (See  Biltz, 
Abstr.,  1902,  ii,  310),  but  Na,  K,  Li,  Rb,  NH4,  Cs.  It  is  remarkable 
that  the  solubility  of  phenylthiocarbamide  is  increased  not  only  by 
ammonium  nitrate  (see  Rothmund,  loc.  cit.),  but  also  by  caesium  and 
rubidium  nitrates. 

Of  the  salts  of  the  halogen  acids,  the  chlorides  have  the  greatest 
effect  in  diminishing  the  solubility  of  phenylthiocarbamide,  whilst 
bromides  are  next  in  order.  Potassium  and  sodium  iodides  increase 
the  solubility  somewhat.  J.  C.  P. 

Working  with  Liquefied  Gases.  Alfred  Stock  and  Berthold 
Hoffmann  ( Ber .,  1903,  36,  895 — 900). — The  tubes  are  best  made  of 
ordinary  soft  glass  or  so-called  “  doubly  cooled,”  readily  fusible  glass. 
If  free  from  flaws,  a  tube  of  10  mm.  inner  diameter  and  12’4  mm.  outer 
diameter  will  withstand  the  pressure  of  liquefied  ammonia  at  100° 
(about  60  atmospheres).  If  the  inner  diameter  is  increased  to  20  mm., 
the  walls  of  the  tube  should  be  correspondingly  increased  to  2  mm. 
It  is  not  advisable  to  increase  the  diameter  of  the  tube  beyond  20  mm. 
unless  the  tubes  are  not  to  be  heated. 

The  filter  tube,  previously  described  (Ber.,  1901,  34,  3042),  has  been 
modified  by  making  the  bulb  in  which  the  filter  is  placed  somewhat 
smaller,  and  by  lengthening  the  contraction  on  either  side  of  this  bulb. 

A  tube  is  also  described  by  means  of  which  continuous  extraction 
or  washing  can  be  accomplished.  J.  J.  S. 

Distribution  of  Hydrogen  Sulphide  to  Laboratory  Classes. 
Charles  L.  Parsons  (J.  Amer.  Chem.  Soc.,  1903,  25,  231 — 236). — A 
convenient  form  of  generator,  and  of  distribution  of  the  gas  is 
described.  For  details,  the  original  must  be  consulted.  A.  McK 
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Solidification  of  Fluorine,  and  the  Combination  of  Solid 
Fluorine  and  Liquid  Hydrogen  at  -252  5°.  Henri  Moissan 
and  James  Dewar  ( Compt .  rend.,  1903,  136,  641 — 643). — It  has  pre¬ 
viously  been  shown  that  fluorine  liquefies  at  —  187°  (Abstr.,  1897, 
ii,  446).  A  tube  containing  fluorine  shows  no  condensation  when 
immersed  in  liquid  oxygen,  but  on  slowly  lowering  it  into  liquid 
hydrogen  a  yellow  liquid  is  produced  which  soon  sets  to  a  solid. 
After  immersion  for  a  sufficient  time  to  allow  the  solid  fluorine  to 
assume  the  temperature  ( —  25 2 '5°)  of  the  boiling  hydrogen,  it  becomes 
perfectly  white.  By  immersing  a  tube  of  fluorine  in  liquid  nitrogen, 
partial  liquefaction  takes  place,  and  by  cooling  to  —210°  by  reducing 
the  pressure  over  the  liquid  nitrogen  the  fluorine  did  not  solidify.  A 
tube  containing  fluorine  was  placed  within  one  full  of  oxygen,  and  the 
two  gases  solidified  in  liquid  hydrogen.  On  withdrawing,  and  so 
allowing  the  temperature  to  rise,  the  oxygen  melted  first,  and  the 
authors  estimate  the  melting  point  of  fluorine  to  be  —223°  (oxygen 
melts  at  -  225°).  The  ratio  of  melting  point  to  boiling  point  is  a 
little  smaller  than  in  the  case  of  chlorine  and  bromine. 

A  thin  glass  tube,  in  which  40  c.c.  of  gaseous  fluorine  had  been 
solidified,  was  immersed  in  100  c.c.  of  liquid  hydrogen,  and  after  the 
temperature  of  the  fluorine  was  in  equilibrium  with  that  of  the 
hydrogen  the  tube  was  broken.  A  violent  explosion  occurred  and 
sufficient  heat  was  developed  to  raise  the  materials  to  incandescence 
and  cause  the  hydrogen  to  inflame.  The  violence  of 'the  explosion  was 
sufficient  to  reduce  to  powder  the  double-walled  glass  vessel  containing 
the  liquid  hydrogen.  J.  McC. 

Probable  Atomic  Weight  of  Tellurium,  and  Atomic  Weight 
Calculations  in  General.  Paul  Kothner  ( Zeit .  anorg.  Chem., 
1903,  34,  403 — 409). — It  is  shown  that  Seubert’s  calculation  {ibid., 
1903,  33,  247)  of  the  atomic  weight  of  tellurium,  on  the  basis  H  =  l, 
is  too  low.  Seubert  has  calculated  from  the  rounded  off  number 
127'6  on  the  basis  O  =  16,  and  his  rounded  off  number  is  126  6,  whereas 
when  the  calculation  is  made  with  the  more  exact  number  127*638, 
and  then  rounded  off,  a  value  more  nearly  126-7  is  obtained.  The 
principle  adopted  by  Seubert  is  apt  to  give  rise  to  errors  of  consider¬ 
able  magnitude. 

The  author  discusses  the  various  determinations  of  the  atomic  weight 
of  tellurium  which  have  been  made  and  concludes  that  the  most 
probable  value  is  126-71  (H  =  1).  J.  McC. 

Absorption  of  Ammonia  by  Sea-water.  J.  Thoulet  {Compt. 
rend.,  1903,  136,  477 — 478). — Distilled  water  and  sea-water  become 
richer  in  free  ammonia  and  slightly  richer  in  albuminoid  ammonia  by 
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filtration  through  paper.  The  increase  is  proportional  to  the  number 
of  filtrations  and  does  not  depend  on  the  nature  of  the  filter ;  the 
ammonia  of  the  air  appears  to  be  fixed  by  the  material  of  the  filter. 
Distilled  water  and  sea-water  directly  absorb  the  ammonia  diffused  in 
the  air,  but  the  coefficient  of  absorption  is  greater  in  the  case  of  sea¬ 
water.  The  first  portions  of  the  water  which  pass  through  the  filter 
deprive  the  paper  of  all  adherent  ammonia.  W.  D.  H. 


Preparation  of  Nitrous  Oxide.  Alexander  P.  Lidoff  (J.  Russ. 
Phys.  Chem.  Soc.,  1903,  35,  59 — 61). — The  methods  usually  employed 
for  preparing  nitrous  oxide  from  ammonium  nitrate  yield  a  gas  con¬ 
taining  appreciable  quantities  of  nitrogen,  nitric  oxide,  and  some  other 
impurities.  In  order  to  obtain  a  continuous  stream  of  the  pure  dry 
gas,  the  author  gives  the  following  method :  a  tube  of  difficultly 
fusible  glass,  sealed  at  one  end,  is  filled  with  a  mixture  of  3  parts  of 
dry  sea-sand  and  2  parts  of  ammonium  nitrate  dried  at  105°,  which  is 
kept  in  position  by  an  asbestos  plug ;  the  end  of  the  tube  is  closed  by 
a  cork  through  which  passes  a  delivery  tube  with  tap.  A  small 
aluminium  box,  fitted  with  a  thermometer  and  serving  as  an  air-bath, 
is  arranged  to  slide  along  the  tube.  The  best  temperature  to  employ 
is  260 — 285°,  and  the  back  end  of  the  tube  is  first  heated ;  when  all 
the  air  has  been  expelled  from  the  tube,  the  gas  is  passed,  first  through 
aqueous  ferrous  sulphate  or  alkaline  sodium  sulphide  solution,  and 
then  through  an  emulsion  of  dry  ferrous  sulphate  in  concentrated 
sulphuric  acid  ;  it  is  then  pure  and  dry.  T.  H.  P. 


Direct  Synthesis  of  Nitrogen  Trioxide.  Demetrio  Helbig 
(Atti  R.  Accad.  Lincei ,  1903,  [v],  12,  i,  166 — 173.  Compare  Abstr., 
1902,  ii,  654). — The  author  finds  that  the  flocculent,  green  sub¬ 
stance  obtained  when  a  series  of  electrical  discharges  is  passed  through 
liquid  air  ( loc .  cit.)  consists  of  nitrogen  trioxide.  In  the  present 
paper,  he  describes  in  detail  the  best  method  for  obtaining  the  trioxide, 
which  has  not  previously  been  prepared  in  a  pure  state.  When  sus¬ 
pended  in  the  excess  of  liquid  air,  nitrogen  trioxide  bears  a  strong 
resemblance  to  precipitated  chromic  hydroxide,  but  when  the  air  has 
been  removed  by  evaporation  under  reduced  pressure  it  forms  a 
slightly  blue,  amorphous  powder.  It  melts  at  —1110,  and  at  the  same 
time  assumes  a  deep  azure  colour,  which  persists  after  the  liquid  has 
been  resolidified  by  immersion  in  liquid  air.  The  fused  anhydride 
decomposes,  yielding  nitric  oxide,  which  is  also  evolved  when  the 
liquid  is  placed  in  a  vacuum.  Gasometric  analysis  of  the  trioxide 
gives  numbers  agreeing  with  the  formula.  T.  H.  P. 


New  Synthesis  of  Nitrogen  Pentoxide.  Demetrio  Helbig 
(Atti  R.  Accad.  Lincei,  1903,  [v],  12,  i,  211 — 214). — Nitrogen  pent- 
oxide  is  obtained  by  the  action  of  ozone  on  nitrogen  tetroxide.  The 
best  method  for  carrying  out  this  synthesis  is  described  in  detail. 

T.  H.  P. 
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Emanation  of  Phosphorus.  Gerhard  C.  Schmidt  (Ann.  Physik, 
1903,  [iv],  10,  704 — 729). — Phosphorus  which  is  undergoing  slow 
oxidation  imparts  conductivity  to  the  air,  as  may  be  shown  by  placing 
a  piece  near  two  metallic  plates,  one  of  which  is  charged  and  the 
other  connected  with  an  electrometer.  The  fog  of  particles  emanating 
from  the  phosphorus  changes  its  normal  direction  under  the  influence 
of  the  electric  force,  and  is  attracted  to  the  nearer  of  the  two  plates, 
whether  the  charge  on  the  latter  is  positive  or  negative.  The  phen¬ 
omenon  is  probably  the  same  as  the  attraction  of  small  bits  of  paper 
by  a  charged  glass  rod,  and  this  view  is  supported  by  the  observation 
that  the  current  between  the  two  plates  above  referred  to  increases 
pretty  regularly  with  their  potential  difference,  and  does  not  reach  a 
“  saturation  ”  value,  as  in  the  case  of  air  ionised  by  the  action  of 
Rontgen  or  uranium  rays. 

Examination  of  water  that  has  been  exposed  in  the  neighbourhood 
of  slowly  oxidising  phosphorus  shows  the  absence  of  nitrate  and 
nitrite,  and  the  presence  of  phosphoric  and  phosphorous  or  hypo- 
phosphorous  acids,  and  comparative  experiments  in  moist  and  dry  air 
prove  that  the  acids,  not  the  oxides,  of  phosphorus  are  responsible  for 
the  conductivity  imparted  to  air. 

The  behaviour  of  ammonium  chloride,  sodium,  and  sulphur  was 
compared  with  that  of  phosphorus.  When  a  fog  of  particles  is 
produced  by  gently  warming  ammonium  chloride,  the  air  becomes  a 
conductor.  Sodium  behaves  exactly  like  phosphorus,  whether  under¬ 
going  slow  or  rapid  oxidation  ;  sulphur,  on  the  other  hand,  which 
yields  no  solid  oxidation  products,  has  practically  no  effect  on  the 
conductivity  of  air. 

Phosphorus  undergoing  slow  oxidation  has  no  action  on  a  photo¬ 
graphic  plate  wrapped  in  paper  and  protected  by  an  aluminium 
envelope.  The  author  considers  that  this,  as  well  as  the  above- 
mentioned  experiments,  is  quite  opposed  to  any  explanation  of  the 
phosphorus  emanation  based  on  the  electron  theory.  J.  C.  P. 

Heat  of  Transformation  of  White  Phosphorus  into  Red 
Phosphorus.  H.  Giran  ( Compt .  rend.,  1903,  136,  677 — 680). — It 
has  generally  been  assumed  that  in  the  transformation  of  white 
phosphorus  into  the  red  variety  19 '2  Cal.  are  developed.  By  applying 
Clapeyron’s  formula  for  the  vapour  tensions  of  the  two  varieties, 
the  author  shows  that  the  heat  change  is  probably  about  4  Cal.,  that 
is,  of  the  same  order  as  that  developed  by  the  passage  of  crystallised 
arsenic  into  the  amorphous  form. 

To  ascertain  experimentally  the  heat  change,  the  heat  of  combustion 
in  oxygen  has  been  determined  in  a  Mahler  calorimeter.  The  violet 
crystallised  phosphorus  obtained  by  crystallisation  from  fused  lead  was 
also  examined.  From  the  results  obtained,  it  is  deduced  that 
P(white)  =  P(red)  +  3‘7  Cal.;  P(red)  =  P(violet)  +  07  Cal.;  and  there¬ 
fore  ./’(white)  =  /’(violet)  +  4‘4  Cal. 

The  heats  developed  by  the  action  of  bromine  on  the  various 
varieties  of  phosphorus  lead  to  the  results:  P(white)  =  P(red)  +  4'22 
Cal. ;  P(red)  =  P  (violet)  +  0‘23  Cal. ;  and  P( white)  =  P( violet)  +  4 ‘45  Cal. 

The  heat  of  transformation  of  white  into  red  phosphorus  is  therefore 
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about  4  Cal.,  whilst  the  heat  of  transformation  of  the  red  into  the 
violet  modification  is  about  0'5  Cal.  The  latter  result  is  insufficient 
to  definitely  characterise  the  red  and  the  violet  as  different  modifications 
(compare  Chapman,  Trans,,  1899,  75,  734).  J.  McC. 

Phosphorus.  Rudolf  Schenk  (Ber.,  1903,  36,  979 — 995). — A 
bright  red  polymerisation  product  is  produced  on  boiling  a  solution  of 
white  phosphorus  in  phosphorus  tri  bromide  for  several  hours  (compare 
Abstr.,  1902,  ii,  205).  This  insoluble  red  form  carries  down  mechani¬ 
cally  with  it  large  quantities  of  the  solvent,  and  similar  precipitates 
are  obtained  containing  other  substances,  such  as  phosphorus  tri-iodide, 
originally  dissolved  in  the  tribromide.  These  are  regarded  as  solid 
solutions  of  the  foreign  matter  in  red  phosphorus,  and  their  ready 
formation  suggests  that  red  phosphorus  is  amorphous. 

The  bright  red  form  of  phosphorus  darkens  on  heating  until  its 
colour  approaches  that  of  ordinary  commercial  red  phosphorus.  It  is 
non-poisonous,  although  chemically  exceedingly  active,  as  it  precipitates 
copper  from  copper  sulphate  solution  and  reacts  with  alkalis  more 
energetically  than  white  phosphorus  does.  Alkalis,  especially  strong 
aqueous  ammonia,  cause  an  intense  black  coloration  ;  this  is  a  specific 
reaction  of  the  finely  divided  red  phosphorus,  and  is  not  shown  by  the 
commercial  article.  A  black  substance  is  also  formed  on  boiling 
with  aqueous  piperidine  solutions,  the  solution  at  the  same  time 
becoming  bright  red ;  the  black  substance  then  contains  a  large 
amount  of  piperidine.  On  decomposition  with  acids,  a  yellowish-red 
substance  is  formed,  somewhat  similar  to  the  solid  phosphorus  hydride, 
which  contains  hydrogen  and  has  the  composition  P6,P4H2. 

Similar  experiments  with  pure  solid  hydrogen  phosphide,  P4H2, 
showed  that  it  forms  the  same  black  substance  with  piperidine  and 
alkalis,  that  obtained  by  the  action  of  the  latter  having  the  formula 
P10H4,C5HnN.  These  results  suggest  that  the  yellowish-red  substance 
is  a  feebly  acid  hydrogen  polyphosphide,  that  the  black  substances 
are  alkali  and  piperidine  salts  of  the  acid  respectively,  and  that  the 
red  solutions  with  piperidine  are  solutions  of  polypliosphides. 

E.  F.  A. 

Phosphorus  Sesquisulphide.  Julius  Mai  and  F.  Schaffeb 
(Ber.,  1903,  36,  870 — 877). — Owing  to  the  very  large  use  of  the  sul¬ 
phide  of  phosphorus,  P4S3,  in  the  manufacture  of  matches,  and  to 
the  great  importance  that  it  should  be  free  from  phosphorus,  especially 
yellow  phosphorus,  a  careful  investigation  has  been  made  of  the  con¬ 
ditions  under  which  phosphorus  is  found  in  phosphorus  sesqui¬ 
sulphide. 

The  crude  commercial  sulphide,  which  had  been  made  by  gradually 
heating  red  phosphorus  with  some  excess  of  sulphur  to  a  temperature 
of  330°  in  a  current  of  carbon  dioxide,  was  heated  for  2 — 3  hours  at 
180°  in  a  stream  of  dry  carbon  dioxide;  the  evolution  of  hydrogen 
phosphide  was  observed,  and  the  formation  of  a  crystalline  sublimate ; 
this  was  obtained  in  much  larger  quantity  when  the  sulphide  was 
heated  at  340°.  This  sublimate  was  luminescent  at  40°  when 
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observed  in  the  dark,  and  at  that  temperature  evolved  white  vapour ; 
it  melted  at  155 — 164°,  was  readily  soluble  in  carbon  disulphide,  and 
is  undoubtedly  phosphorus  sesquisulphide  free  from  phosphorus.  In 
this  state,  it  melts  to  an  amber-yellow  liquid,  and  not  red  as  is  usually 
stated.  A  further  series  of  experiments  were  made  with  phosphorus 
sesquisulphide,  which  had  been  obtained  from  the  crude  product  by 
repeated  crystallisation  from  a  mixture  of  carbon  disulphide  and 
petroleum.  When  heated  at  40 — 50°,  it  luminesces  strongly,  emits  a 
white  vapour,  and  becomes  slowly  oxidised.  When  boiled  with  water 
(Mitscherlich’s  test  for  free  phosphorus),  luminescence  was  seen  as 
long  as  the  water  was  boiled,  but  ceased  as  soon  as  the  boiling  was 
stopped.  After  prolonged  distillation  with  steam,  a  minute  quantity 
of  solid  distillate  was  obtained  which  consisted  mainly  of  phosphorus 
sesquisulphide  mixed  with  a  small  quantity  of  oxidised  substances ; 
the  condensed  steam  contained  hydrogen  sulphide. 

On  heating  the  sesquisulphide  in  a  slow  current  of  carbon  dioxide 
at  380°,  when  the  substance  gently  boiled  for  several  hours,  a  red 
sublimate  was  rapidly  formed  just  above  the  liquid,  and  at  the  same 
time  a  very  small  distillate  was  obtained  ;  the  red  sublimate  appeared 
to  be  mainly  red  phosphorus.  That  portion  of  the  distillate  which 
was  collected  as  oily  drops  in  the  condensing  tube  was  carefully 
investigated  ;  after  five  hours,  it  amounted  to  little  more  than  0T  gram, 
which  consisted  of  the  sesquisulphide  mixed  with  under  10  per  cent, 
of  yellow  phosphorus. 

It  would  therefore  appear  that  the  use  of  too  high  a  temperature 
in  the  preparation  of  phosphorus  sesquisulphide  would  lead  to  the 
separation  of  phosphorus;  in  a  specimen  of  the  commercial  pro¬ 
duct  in  the  preparation  of  which  a  temperature  of  340°  had  been 
attained,  yellow  phosphorus  was  undoubtedly  found.  When  too  low 
a  temperature  has  been  used,  the  sesquisulphide  cannot  be  powdered, 
a  process  which  is  essential  in  the  manufacture  of  matches. 

K.  J.  P.  O. 

Precipitation  of  Colloidal  Arsenious  Sulphide  Solutions. 
Friedrich  W.  Kuster  and  Georg  Dahmer  {Zeit.  anorg.  Chem.,  1903, 
34,  410 — 412). — Hydrogen  sulphide  produces  arsenious  sulphide  with 
an  aqueous  solution  of  arsenious  oxide,  but  the  sulphide  formed 
remains  dissolved  colloidally  (this  vol.,  ii,  74).  Yanino  (Abstr.,  1902, 
ii,  249)  has  remarked  that  heavy  spar  quickly  precipitates  colloidal 
solutions.  The  pseudo-solution  of  arsenious  sulphide  is  only  slowly 
precipitated  by  barium  sulphate  ;  vigorous  shaking  is  required,  and 
precipitated  barium  sulphate  causes  the  effect  better  than  the 
powdered  mineral.  Furthermore,  a  large  quantity  of  the  solid  is 
necessary. 

The  precipitation  is  also  brought  about  by  charcoal,  copper  oxide, 
glass  powder,  and  best  of  all  by  powdered  Iceland  spar.  J.  McC. 

Silicic  Acid.  I.  Eduard  Jordis  (Zeit.  anorg.  Chem.,  1903,  34, 
455 — 460). — The  author  has  endeavoured  to  lind  a  well-defined 
substance  to  serve  as  starting  point  in  the  investigation  of  silicic  acid 
and  the  silicates. 
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Pure  silicic  acid  can  be  obtained  from  “  water  glass"  by  decompos¬ 
ing  a  concentrated  solution  with  concentrated  hydrochloric  acid 
(10 — I61V).  The  granular  silicic  acid  which  is  precipitated  is  washed, 
then  treated  with  potassium  permanganate  and  hydrochloric  acid  to 
destroy  organic  matter.  The  manganese  is  completely  removed  by 
washing  with  sulphuric  acid,  which,  in  turn,  is  thoroughly  washed  out 
with  water.  The  product  is  dried  in  the  air-bath,  then  dissolved  in 
the  calculated  quantity  of  sodium  hydroxide  solution  (Na20 :  2Si02), 
and  the  solution  diluted  so  that  it  contains  3  to  5  per  cent,  of  silicon 
dioxide.  The  solution  is  decomposed  by  the  calculated  quantity  of 
hydrochloric  acid  in  about  the  same  volume  of  water.  The  gelatinous 
silicic  acid  is  washed  in  running  water  and  digested  with  dilute 
hydrochloric  acid  to  remove  the  last  trace  of  alkali.  After  finally 
washing  with  water,  the  gelatinous  mass  is  allowed  to  drain  and  then 
contains  about  95  per  cent,  of  water.  The  silicic  acid  thus  obtained 
is  very  sparingly  soluble  in  water,  but  no  dependence  is  to  be  placed  on 
the  solubility  determined,  as  this  was  carried  out  in  a  glass  vessel, 
and  even  a  minute  quantity  of  alkali  conditions  the  solubility  of  a 
considerable  quantity  of  silicic  acid.  J.  McC. 

Direct  Combination  of  Chlorine  and  Carbon.  Werner  von 
Bolton  (Zeit.  Elektrochem.,  1903,  9,  209 — 210). — The  author  has 
prepared  hexachlorobenzene  by  the  method  described  previously 
(Abstr.,  1902,  ii,  393)  in  quantity  sufficient  for  an  analysis.  The 
results  show  that  the  substance  really  is  hexachlorobenzene.  T.  E. 

Study  of  the  Interaction  of  Carbon  Dioxide  and  Potassium 
Hydride.  Henri  Moissan  ( Gompt .  rend.,  1903,  136,  723 — 727). — It 
was  recently  shown  that  potassium  hydride  and  carbon  dioxide  unite 
to  form  potassium  formate  (Abstr.,  1902,  i,  255)  ;  a  careful  study 
proves  that  this  reaction  only  takes  place  in  the  presence  of  a  trace  of 
water.  The  hydride  was  prepared  from  potassium  free  from  hydroxide 
and  hydrogen  which  had  been  dried  first  by  fused  potassium  hydr¬ 
oxide  and  then  by  bright  sodium  wire ;  the  carbon  dioxide  was  dried 
by  fused  potassium  carbonate  and  sodium,  and  in  some  cases  by 
passage  through  a  vessel  immersed  in  liquid  oxygen.  Under  these 
conditions,  no  reaction  between  the  hydride  and  the  carbon  dioxide 
took  place  at  the  ordinary  temperature,  but  when  the  temperature 
was  raised  to  54°,  combination  immediately  occurred,  a  small  flame 
being  seen  to  play  over  the  surface  of  the  potassium  hydride.  In 
these  experiments,  great  difficulty  was  met  with  in  drying  the 
apparatus  ;  lead  tubes  were  used  instead  of  indiarubber  to  connect 
the  different  parts  of  the  apparatus,  through  which  was  passed  a 
current  of  dry  gas  for  a  long  period ;  in  some  cases,  the  glass  parts 
were  exhausted  and  heated  at  130°.  The  nature  of  the  glass  appears 
to  be  without  influence  on  the  interaction  of  the  carbon  dioxide  and 
potassium  hydride ;  in  this  respect,  it  offers  a  contrast  to  the  com¬ 
bination  of  hydrogen  and  oxygen,  which  only  refuse  to  interact  in 
Jena  glass  (Brereton  Baker,  Trans.,  1902,  81,  400). 

In  order  to  ascertain  what  quantity  of  water  is  necessary  for  the 
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combination  of  the  hydride  and  carbon  dioxide  at  the  ordinary 
temperature,  the  carbon  dioxide  was  passed  over  ice  at  -20°  before 
it  came  in  contact  with  the  dry  hydride  ;  but  it  was  found  that  the 
dry  glass  and  lead  tubes  absorbed  the  trace  of  water  vapour  mixed 
with  the  carbon  dioxide,  and  consequently  the  gas  had  to  be  passed 
for  a  long  time  before  it  arrived  at  the  hydride  in  a  moist  condition. 
In  later  experiments,  a  small  sealed  bulb,  which  contained  mercury 
and  from  1/5  to  3  mg.  of  water,  was  placed  in  the  tube  in  which  the 
hydride  was  about  to  be  prepared  ;  the  hydride  being  produced,  the  tube, 
which  was  then  filled  with  dry  carbon  dioxide,  was  sealed,  and  after  being 
cooled  to  various  temperatures  the  small  sealed  bulb  was  broken.  Neither 
at  -  182,5°  (liquid  oxygen)  nor  at  —90°  did  any  reaction  take  place, 
but  at  -  85°,  when  the  solid  carbon  dioxide  began  rapidly  to  volatilise, 
interaction  with  development  of  heat  occurred.  If  the  bulb  contain¬ 
ing  the  water  was  not  broken,  the  hydride  and  the  carbon  dioxide  did 
not  combine.  It  is  therefore  demonstrated  that  the  quantity  of  water 
corresponding  with  the  vapour  tension  of  water  at  —  85°  is  sufficient 
to  bring  about  the  reaction.  This  quantity  is  less  than  0’25  mg. 

The  hydrides  of  sodium,  rubidium,  and  csesium  do  not  combine  with 
dry  carbon  dioxide,  but  in  the  presence  of  a  trace  of  water  im¬ 
mediately  yield  formates. 

Experiments  have  shown  that  traces  of  hydrogen  chloride  or 
ammonia  are  not  able  to  bring  about  the  combination  of  metallic 
hydrides  and  carbonic  dioxide  in  the  same  manner  as  does  water. 

K.  J.  P.  0. 

Aotion  of  Hydrogen  Peroxide  on  Acid  Carbonates.  P. 
Kasanezky  ( J Russ.  Phys.  Chem.  Soc.,  1903,  35,  57 — 59.  Compare 
Abstr.,  1902,  ii,  317,  and  500). — When  potassium  hydrogen  carbonate 
is  treated  with  a  large  excess  of  hydrogen  peroxide  solution  and  the 
resulting  liquid  mixed  with  4  to  5  times  its  volume  of  alcohol,  the 
compound  K2C05,2|H20,  previously  obtained  by  the  author  (loc. 
cit.),  is  precipitated.  Similarly,  sodium  hydrogen  carbonate  yields  the 
compounds  Na2C04,l|H20  and  Na2C04,|H202,H20,  already  obtained 
by  Tanatar  (Abstr.,  1899,  ii,  482)  from  sodium  carbonate.  The 
formation  of  these  compounds  is  accompanied  by  an  evolution  of 
carbon  dioxide  similar  to  the  liberation  of  boric  acid  during  the 
interaction  of  hydrogen  peroxide  and  borax.  T.  H.  P. 

Revision  of  the  Atomic  Weight  of  Caesium.  Theodore  W. 
Richards  and  Ebenezer  H.  Archibald  ( Zeit .  anorg.  Chem.,  1903,  34, 
353 — 382;  and  Proc.  Amer.  Acad.,  1903,  38,  443). — To  purify  the 
caesium  salt,  it  was  converted  into  the  dichloroiodide,  CsCl2l,  which  was 
repeatedly  recrystallised,  then  converted  into  the  chloride  by  heating 
at  90 — 100°.  The  chloride  was  then  dissolved  in  as  little  water  as 
possible  and  either  precipitated  with  alcohol  or  with  hydrogen  chloride. 
To  completely  free  the  salt  from  moisture,  it  was  ignited  in  a 
current  of  pure  nitrogen  and  transferred  to  a  weighing  bottle  without 
being  brought  into  contact  with  the  air.  Twenty-five  analyses  of 
csesium  chloride  were  made ;  in  13,  the  weight  of  csesium  chloride  was 
compared  with  silver  chloride  and  in  12  with  silver.  The  mean  value 
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obtained  for  the  atomic  weight  of  csesium  is  132’878,  with  a  probable 
error  of  +  0*0007  (Ag  =  107*930,  Cl  =  35*455).  In  order  to  verify  the 
exactitude  of  the  method,  a  similar  determination  was  made  with 
potassium  chloride  ;  the  atomic  weight  found  for  potassium  was  almost 
identical  with  that  determined  by  Stas. 

By  experiments  with  potassium  nitrate,  it  was  proved  that  the 
method  of  heating  the  nitrate  with  silica  and  determining  the  loss  of 
weight  (N205)  gives  accurate  results.  Four  results  obtained  with  pure 
cmsium  nitrate,  produced  from  pure  csesium  dichloroiodide,  lead  to  the 
atomic  weight  132*879  for  caesium  (0=  16  000,  N  =  14*040).  The  silica 
used  was  a  carefully  purified  and  ground  sand.  The  heating  was 
carried  out  in  a  platinum  crucible  protected  from  the  gases  of  the 
flame.  Caesium  tri bromide  was  prepared  from  the  nitrate  by  the 
action  of  hydrobromic  acid  and  bromine.  By  heating  at  80°,  it  was 
converted  into  the  bromide,  which  was  ignited  in  a  current  of  nitrogen 
and  analysed.  Three  analyses  in  which  the  ratio  of  caesium  bromide 
to  silver  bromide  was  determined  gave  132*880  as  atomic  weight  of 
caesium,  and  three  in  which  the  ratio  of  caesium  bromide  to  silver  was 
determined  gave  132*881  (Br  =  79*955). 

The  mean  result  for  the  atomic  weight  of  caesium  is  132*879. 

Incidentally,  the  following  constants  have  been  determined  :  sp.  gr. 
of  caesium  chloride,  bromide,  and  nitrate,  3*972,  4*380,  and  3*687  at 
20°/4°  respectively  ;  melting  point  of  caesium  nitrate,  414°. 

During  the  course  of  the  investigation,  no  indication  was  obtained 
of  the  existence  of  an  analogous  metal  of  higher  atomic  weight. 

J.  McO. 

Iodides  of  Caesium.  H.  W.  Foote  (Amer.  Chem.  J.,  1903,  29, 
203 — 212). — The  periodides  of  caesium,  Csl3  and  Csl5,  have  been  de¬ 
scribed  by  Wells  (Abstr.,  1892,  773),  and  Wells  and  Wheeler  (Abstr., 
1893,  ii,  67).  It  is  shown  by  means  of  solubility  determinations 
chiefly  that  these  two  compounds  are  the  only  periodides  of  caesium 
existing  between  -4°  and  73°.  The  results  obtained  are  found  in  all 
cases  to  agree  with  the  theoretical  conclusions  deduced  from  the  phase 
rule.  E.  G. 

Preparation  and  Properties  of  Rubidium  and  Caesium 
Hydrides.  Henri  Moissan  ( Gompt .  rend.,  1903,  136,  587 — 591). — 
These  hydrides  are  prepared  by  the  same  method  as  that  employed  in 
the  preparation  of  potassium  hydride  (Abstr.,  1902,  ii,  136),  namely, 
by  heating  the  metal  at  about  300°  in  a  current  of  hydrogen.  Rubid¬ 
ium  hydride,  RbH,  forms  colourless,  prismatic  needles  of  sp.  gr.  about 
2,  whilst  caesium  hydride,  CsH,  is  obtained  in  colourless,  flattened, 
lustrous  crystals  and  has  a  sp.  gr.  2*7.  In  a  vacuum  at  a  temperature 
below  300°,  both  hydrides  dissociate  into  hydrogen  and  metal.  In 
fluorine,  chlorine,  bromine,  or  oxygen  at  the  ordinary  temperature, 
both  hydrides  are  attacked  with  incandescence.  With  iodine,  it  is 
necessary  to  heat  the  mixture  to  start  the  reaction.  Both  hydrides 
are  rapidly  decomposed  by  fused  sulphur.  When  heated  in  a  current 
of  nitrogen,  a  mixture  of  nitride  and  amide  is  formed.  With  phos¬ 
phorus,  a  phosphide  is  formed,  and  at  a  higher  temperature  arsenic 
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also  effects  the  decomposition  of  the  hydrides.  Carbon,  boron,  and 
silicon  have  no  action  at  temperatures  up  to  300°.  The  decomposition 
with  water  into  hydrogen  and  metal  hydroxide  takes  place  quickly  at 
the  ordinary  temperature.  Carbon  dioxide  has  no  effect  at  the  ordinary 
temperature,  but  when  the  hydride  is  gently  heated  in  a  current  of 
this  gas,  a  formate  is  produced.  In  a  rapid  current  of  sulphur  dioxide, 
a  mixture  of  sulphide  and  sulphate  is  formed,  but  under  diminished 
pressure  a  hyposulphite  is  produced  (2RbH  +  2S02  =  Rb2S204  +  H2). 
With  hydrogen  sulphide  or  hydrogen  chloride,  hydrogen  is  evolved 
and  the  metallic  sulphide  or  chloride  formed.  At  the  ordinary  tem¬ 
perature,  ammonia  produces  the  amide  with  evolution  of  hydrogen 
(RbH  +  NH3  =  RbNH2  +  H2).  J.  McC. 

Collargol.  Maurice  Hanriot  ( Compt .  rend.,  1903, 136,  680—682). 
— Collargol  is  a  therapeutic  product  containing  87‘3  per  cent,  of  silver, 
besides  protoid  matter,  a  small  quantity  of  ammonia,  and  a  trace  of 
nitric  acid.  It  dissolves  in  water  giving  a  reddish-brown  solution, 
which  closely  resembles  the  colloidal  solutions  of  silver  described  by 
Carey  Lea.  Addition  of  silver  nitrate  to  the  solution  causes  complete 
precipitation  of  the  silver,  both  of  the  collargol  and  of  the  salt  added. 
The  precipitate  is  not  metallic  silver ;  it  is  soluble  in  solutions  of 
nitric  acid  or  of  potassium  cyanide,  and  the  red  colour  again 
develops  on  the  addition  of  ammonia.  With  copper  sulphate  or  barium 
nitrate,  a  similar  precipitation  takes  place,  and  the  precipitates  contain 
copper  or  barium  respectively. 

These  results  indicate  that  collargol  is  a  salt  capable  of  entering  into 
reaction  with  other  salts.  By  the  action  of  dilute  acetic  acid  on  a 
solution  of  collargol,  a  black  precipitate  is  obtained  which  behaves 
like  an  acid.  It  is  insoluble  in  water,  but  soluble,  with  a  reddish- 
brown  colour,  in  solutions  of  ammonia,  alkali  hydroxides,  or  alkali 
carbonates.  This  collargolic  acid  is,  therefore,  a  stronger  acid  than 
carbonic  acid  ;  the  original  collargol  is  the  ammonium  salt,  and  is 
hydrolysed  by  boiling  with  water.  On  electrolysing  a  solution  of 
collargol,  a  black  deposit  of  collargolic  acid  is  obtained  on  the  anode. 

J.  McC. 

Hydraulic  or  so  called  Estrich.  Gypsum.  Jacobus  H.  van’t 
Hoff  and  G.  Just  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin,  1903, 
249 — 258). — Estrich  gypsum  is  obtained  by  igniting  natural  gypsum 
at  a  temperature  higher  than  120 — 130°.  It  is  anhydrous,  and,  under 
the  influence  of  water,  it  hardens  much  more  slowly  than  plaster  of 
Paris  obtained  by  burning  gypsum  at  120 — 130°,  which  is  the  semi¬ 
hydrate,  (CaS04)2,H20.  Estrich  gypsum  consists  of  calcium  sulphate 
containing  a  very  small  amount  of  lime.  A  microscopic  examination 
has  proved  that  it  consists  of  needle-shaped  crystals,  pseudomorphous 
with  the  semihydrate.  The  influence  of  the  temperature  of  ignition  on 
the  hardening  of  the  product  was  determined  by  noting  the  change  of 
volume  when  in  contact  with  water  and  by  weighing  the  water  taken 
up.  The  dilatometric  observation  with  the  semihydrate  shows  that  at 
first  a  contraction  takes  place  which  is  followed  by  an  expansion,  but  the 
whole  effect  is  one  of  contraction,  and  this  apparent  abnormality  is 
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explained  by  the  solubility  relationships  of  the  semihydrate  and  the 
dihydrate.  The  semihydrate  only  gives  up  water  with  an  appreciable 
velocity  above  190°.  Specimens  of  the  semihydrate  were  heated  for 
10  hours  at  200°,  300°,  and  400°  respectively,  and  the  products  exam¬ 
ined  at  25°  in  a  dilatometer  with  a  saturated  solution  of  calcium 
sulphate.  Contraction  took  place  regularly,  more  quickly  with  the 
product  obtained  at  200°  than  with  those  formed  at  the  higher  tem¬ 
peratures.  The  results,  as  also  those  found  from  weighing  the  water 
absorbed,  show  that  Estrich  gypsum  which  is  not  formed  at  too  high 
a  temperature,  can  by  ignition  be  converted  into  a  form  which  does  not 
harden  in  contact  with  water. 

During  the  ignition  to  calcium  sulphate,  which  does  nob  harden,  the 
crystalline  structure  is  destroyed. 

Well-crystallised  semihydrate,  crystalline  alabaster,  and  gypsum 
obtained  from  plaster  of  Paris  were  heated  at  a  dull  red  heat  for 
5  minutes,  then  placed  in  contact  with  water.  In  the  course  of  3  days, 
the  first  had  become  quite  hard,  and,  after  12  days  gypsum  crystals 
were  plentiful  in  the  second  specimen,  whilst  the  third  only  showed  a 
few  single  gypsum  crystals.  J.  McC. 

Sub-salts  of  Barium.  Antoine  Guntz  ( Compt .  rend.,  1903,  136, 
749 — 751). — Although  sodium  sets  free  calcium  from  calcium  chloride, 
the  chlorides  of  barium  and  strontium  are  not  thus  decomposed  (Caron, 
Compt.  rend.,  1859,  48,  440).  With  the  object  of  learning  the  cause 
of  this  difference,  barium  chloride,  bromide,  iodide,  and  fluoride  have 
been  heated  at  high  temperatures  with  sodium  in  mol.  proportions. 
In  the  case  of  barium  iodide,  no  reaction  occurred  at  400°,  but  at  800° 
to  1000°  a  change  had  taken  place,  the  contents  of  the  crucible  con¬ 
sisting  of  a  crystalline  mass  coveied  with  sodium.  Similar  results 
were  found  with  the  other  salts  ;  the  crystalline  solids  were  the  double 
salts,  BaI,NaI,  BaBr,NaBr,  BaCl,NaCl,  and  BaF,NaF.  The  latter 
had  previously  been  prepared  by  Limb  by  the  action  of  sodium  or  the 
double  fluoride,  BaF2,NaF.  With  the  exception  of  the  fluoride,  these 
salts  decompose  water  easily  ;  when  heated  under  reduced  pressure  at 
700°,  sodium  volatilises,  leaving  barium  chloride.  On  treatment  with 
mercury,  barium  amalgam  is  formed,  and  when  heated  in  hydrogen 
or  nitrogen  the  hydride  and  nitride  are  respectively  produced. 

These  results  probably  account  for  the  non-formation  of  barium  in 
the  electrolysis  of  the  double  chloride,  BaCl2,NaCl ;  the  sodium 
chloride  is  first  decomposed,  and  the  sodium  then  reacts  with  the 
barium  chloride  forming  the  double  salt,  BaCl,NaCl  ;  at  the  anode,  this 
salt  is  again  converted  into  barium  chloride  and  sodium  chloride,  a 
fact  which  accounts  for  the  cessation  of  the  evolution  of  chlorine  in 
the  later  stages  of  electrolysis.  K.  J.  P.  O. 


Crystalline  Form  of  Radium  Bromide.  Friedrich  Rinne 
(' Centr .  Min.,  1903,  134 — 141). — Crystals  of  radium  bromide  are 
monoclinic  [a  :b  :  c  =  l '4485  :  1  : 1‘1 749  ;  /?  =  65°24'J  and  isomorphous 
with  barium  bromide  (BaBr2,2H20).  L.  J.  S. 
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Magnesium  Carbonate  and  some  of  the  Double  Compounds 
which  it  forms.  Georg  von  Knorre  (Zeit.  anorg.  Chem 1903,  34, 
260 — 285). — When  crystallised  magnesium  carbonate  (MgC03,3H20) 
is  suspended  in  a  saturated  solution  of  potassium  chloride  through 
which  carbon  dioxide  is  passed,  the  double  salt,  MgC03,KHC03,4H20, 
is  formed,  from  which  potassium  carbonate  may  easily  be  obtained. 
Rhombic  crystals  of  magnesium  carbonate  trihydrate  can  be  obtained 
by  (1)  leaving  a  solution  of  magnesium  hydrogen  carbonate  exposed 
to  the  air,  (2)  the  addition  of  a  solution  of  an  alkali  hydrogen  carbon¬ 
ate  to  one  of  a  magnesium  salt,  (3)  leaving  the  precipitate  produced 
by  the  addition  of  sodium  carbonate  to  a  solution  of  a  magnesium  salt 
in  contact  with  the  liquid.  The  separation  of  the  crystals  is  slow, 
and  the  temperature  should  not  be  allowed  to  fall  below  15°  or  the 
unstable  pentahydrate,  MgC03,5H20,  is  deposited.  The  magnesium 
carbonate  may  be  washed  without  undergoing  decomposition.  When 
finely  divided,  it  readily  loses  some  of  its  water  of  crystallisation  in 
the  air.  When  the  salt  effloresces,  no  carbon  dioxide  is  lost.  It 
has  a  sp.  gr.  T808  at  18°.  Attempts  to  prepare  the  carbonate, 
4MgC03,15H20,  described  by  Kippenberg  (Abstr.,  1894,  ii,  281),  led 
only  to  the  formation  of  the  trihydrate. 

The  double  salt,  MgC03,KHC03,4H20,  can  also  be  prepared  by 
the  action  of  excess  of  potassium  hydrogen  carbonate  on  magnesium 
chloride  in  aqueous  solution  ;  it  is  somewhat  soluble  in  water,  per  se, 
but  is  quickly  decomposed  with  precipitation  of  basic  magnesium 
carbonate.  It  has  a  sp.  gr.  L984  at  18°. 

The  double  salt,  MgC03,K2C03,4H20,  is  produced  by  the  action 
of  potassium  sesquicarbonate  on  magnesium  salts  or  by  digesting 
magnesium  chloride  with  a  large  excess  of  a  saturated  solution  of 
potassium  carbonate  (if  magnesium  sulphate  is  employed,  the  pro¬ 
duct  always  contains  some  sulphate  as  impurity).  The  salt  is  very 
easily  decomposed  by  water. 

With  respect  to  the  formation  of  double  salts,  sodium  behaves 
quite  differently  from  potassium.  When  precipitated  magnesium 
carbonate  is  digested  with  excess  of  sodium  sesquicarbonate  solution, 
small  crystals  of  the  anhydrous  double  salt,  MgC03,Na2C03,  are 
deposited.  The  crystals  are  octahedral  in  appearance,  and  belong  to 
the  tetragonal  system  ;  they  are  isometric  and  show  double  refraction. 
It  has  not  been  possible  to  obtain  the  other  sodium  double  salts 
described  by  Berzelius  and  by  Deville. 

The  ammonium  double  salt,  MgC03,NH4HC03,4II20,  is  formed  by 
the  action  of  excess  of  ammonium  hydrogen  carbonate  on  magnesium 
chloride.  The  salt  is  very  easily  decomposed  by  water.  The  double 
salt,  MgC03,(NH4)2C03,4H20,  is  much  more  stable.  J.  McC. 

Incrustation  on  Bricks.  Rudolf  Wot  (Zeit.  offentl.  Chern., 
1903,  9,  62 — 66). — Last  spring,  the  bricks  of  a  number  of  new  build¬ 
ings  in  Breslau  became  thickly  coated  with  a  white,  crystalline  deposit, 
as  much  as  10  grams  being  yielded  by  a  single  brick.  This  deposit 
was  found  to  consist  almost  entirely  of  crystallised  magnesium  sul¬ 
phate.  At  the  same  time,  some  of  the  bricks  showed  a  green  incrus¬ 
tation,  consisting  of  salts  of  vanadic  acid. 
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The  bricks  had  stood  for  some  time  on  a  bed  of  slag  and  had 
evidently  absorbed  magnesium  sulphate  from  it.  Subsequent  rain 
showers  did  not  wash  the  magnesium  sulphate  out  of  the  bricks  again. 

W.  P.  S. 

A  New  Method  for  the  Preparation  of  Plumbic  Ammonium 
Chloride.  Alphonse  Seyewetz  and  P.  Trawitz  ( Conipt .  rend.,  1903, 
136,  686 — 687). — The  process  depends  on  the  action  of  ammonium 
persulphate  on  lead  chloride  in  presence  of  hydrochloric  acid  as  repre¬ 
sented  by  the  equation  :  (NH4)2S208  +  4HC1  +  PbCl2  =  PbCl4,2NH4Cl  + 
2H2S04.  The  lead  chloride  is  shaken  with  four  times  the  quantity  of 
hydrochloric  acid  required  by  the  equation  and  powdered  ammonium 
persulphate  is  added  in  the  cold  in  portions  of  15 — 20  grams  at  a 
time,  so  that  the  temperature  never  rises  above  30°.  The  plumbic 
ammonium  chloride  is  precipitated  at  once  and  the  yield  is  almost 
quantitative. 

Lead  sulphate  may  be  used  in  place  of  the  chloride,  but  iD  this  case 
a  larger  excess  of  hydrochloric  acid  must  be  employed.  J.  McC. 

Calcium-Lead  Orthoplumbate.  Georg  Kassner  ( Arch .  Pharm., 
1903,  241,  143 — 148). — When  a  mixture  of  calcium  and  lead  oxides 
in  the  proportion  CaO  :  PbO  is  heated  at  450 — 480°  in  a  current  of  air 
freed  from  carbon  dioxide,  the  product  is  not  calcium  metaplumbate, 
CaPb03,  but  appears  to  be  a  mixture  of  uncombined  lime  with 
a  mixed  calcium  lead  orthoplumbate,  CaPbPb04.  This  has  a  red 
colour ;  hydrochloric  acid  acts  on  it  with  liberation  of  chlorine, 
whilst  nitric  and  acetic  acids  cause  a  separation  of  lead  dioxide  ; 
above  550°,  it  appears  to  decompose  according  to  the  equation 
4CaPbPb04  =  2Ca2Pb04  +  6PbO  +  02.  0.  P.  B. 

Cuprous  Sulphate.  Alexandre  Joannis  ( Compt .  rend.,  1903,  136, 
615 — 617). — The  existence  of  a  compound  of  cuprous  sulphate  and 
carbon  monoxide  has  already  been  noticed  (Abstr.,  1898,  ii,  221).  This 
has  now  been  proved  to  have  the  formula  Cu2S04,2C0,H20.  The  white 
crystals  of  this  substance  effloresce  readily.  Under  diminished  pressure, 
either  the  solid  or  the  solution  undergoes  decomposition  into  copper  and 
cupric  sulphate,  which  suggests  that  cuprous  sulphate  cannot  exist 
except  in  combination  with  another  molecule,  such  as  carbon  monoxide 
or  phosphorus  hydride.  Solutions  of  cupric  nitrate,  formate,  or 
acetate,  in  contact  with  metallic  copper,  absorb  carbon  monoxide  and 
at  the  same  time  are  decolorised.  J.  McC. 

Aluminium  Sulphates.  Otto  Schmatolla  ( Zeit .  angew.  Chem., 
1903,  16,  202 — 205). — The  precipitation  of  aluminium  sulphate  by 
alkalis  never  leads  to  the  formation  of  a  hydroxide  free  from  sulphate. 
The  following  basic  sulphates  have  been  obtained  by  the  use  of  different 
precipitants.  By  the  action  of  calcium  carbonate  on  a  cold  solution  of 
aluminium  sulphate,  the  basic  sulphate  of  the  composition  A1203,S03 
is  formed  ;  cold  alkali  hydroxides  precipitate  the  basic  sulphate 
6A1203,S03,  cold  ammoniacal  solutions  of  ammonium  salts,  the  sulphate 
12A12Q3,S03,  boiling  solutions  of  alkali  hydroxides,  the  sulphate 
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24A1203,S03,  and  a  strong  solution  of  ammonia  containing  ammonium 
salts,  the  sulphate  48Al203,S0r  Aqueous  ammonia,  free  from  am¬ 
monium  salts,  converts  the  basic  sulphate  48A1203,S03  into  pure 
aluminium  hydroxide  ;  the  presence  of  ammonium  sulphate  therefore 
prevents  the  complete  decomposition  of  the  sulphate.  That  sulphuric 
acid  does  not  merely  adhere  to  the  hydroxide  is  shown  by  the  fact  that 
heating  to  the  very  highest  temperatures  is  required  to  completely 
drive  off  the  sulphuric  acid. 

If  calcium  acetate  is  added  to  the  acetic  acid  solution  of  the  basic 
sulphate  12A1203,S03,  the  precipitation  of  the  sulphate  by  lead  acetate 
is  hindered  ;  if  the  amount  of  calcium  acetate  bears  to  the  amount  of 
the  aluminium  hydroxide  the  proportion  of  1  mol.  acetate  to  2  mols. 
hydroxide,  no  lead  sulphate  is  precipitated. 

When  the  sulphate  A1203,3S03,18H20  is  heated  with  concentrated 
sulphuric  acid,  a  sparingly  soluble  sulphate,  A1203,3S03,6H20,  separates 
as  a  white,  very  light  powder,  which  can  be  dried  at  100°.  Alcohol 
precipitates  from  aqueous  solutions  of  aluminium  sulphate,  the  sulphate 
AI203,3S03,9H20.  K.  J.  P.  0. 

Manganous  Borate.  Hermann  Endemann  and  John  W.  Paisley 
(Ze.it.  angew.  Chem.,  1903,  16,  175 — 176). — Commercial  manganous 
borate  is  of  very  varying  composition.  The  precipitate  obtained  by 
mixing  solutions  of  manganous  chloride  and  borax  in  the  proportion 
MnCl2 :  Na2B407  is  very  unstable,  losing  boric  acid  and  becoming 
oxidised  when  washed.  A  stable  salt  of  constant  composition  can, 
however,  be  prepared  by  the  action  of  an  alkaline  solution  of  borax 
(4NaOH :  Na2B407)  on  a  solution  of  manganous  chloride,  the  propor¬ 
tions  of  the  reagents  being  2MnCl2  :  4Na20  :  2B203.  The  precipitate  is 
collected  by  centrifugalising  and  washed  twice  with  water ;  the  oxide 
of  manganese  and  boric  acid,  which  is  lost  in  washing,  is  estimated, 
and  the  requisite  amouut  of  boric  acid  added  to  the  moist  basic  borate. 
When  dried  at  the  ordinary  temperature,  the  solid  has  the  composition 
given  by  the  formula  Mn0,2B203,5H20,  and  when  dried  at  120°  the 
composition  Mn0,2B203,3H20 ;  the  former  contains  23,6  per  cent, 
of  manganous  oxide,  and  the  latter  27 '2  per  cent.  This  preparation 
makes  a  very  good  siccative  for  oils.  K.  J.  P.  O. 

Suggested  Explanation  of  the  Reduction  of  Permanganic 
Acid  by  Manganese  Dioxide.  J.  O.  Olsen  ( Amer .  Chem.  J.,  1903, 
29,  242 — 253). — The  reduction  of  permanganic  acid  by  manganese 
dioxide  was  observed  by  Morse,  Hopkins,  and  Walker  (Abstr.,  1896, 
ii,  475).  It  was  suggested  by  Morse  and  Reese  (Abstr.,  1898,  ii,  588) 
that  manganese  dioxide  may  have  a  tendency  to  undergo  polymerisation, 
and  therefore  may  remove  manganese  dioxide  from  permanganic  acid, 
oxygen  being  thus  liberated.  Morse  and  Byers  (Abstr.,  1900,  ii,  406) 
found  that  the  action  does  not  occur  to  any  marked  extent  except  in 
acid  solution,  and  that  the  decomposition  of  the  permanganate  takes 
place  much  more  rapidly  in  presence  of  nitric  acid  than  in  presence  of 
an  equivalent  amount  of  sulphuric  acid. 

When  both  nitric  and  sulphuric  acid  are  present  in  the  same  potass¬ 
ium  permanganate  solution,  the  influence  of  each  cannot  be  calculated 
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from  the  amount  of  decomposition  produced  by  each  acid  acting  alone. 
If  the  acids  are  present  in  equal  proportions,  the  amount  of  perman¬ 
ganic  acid  decomposed  is  much  less  than  the  mean  of  the  quantities 
decomposed  by  each  acid  acting  singly ;  even  if  the  sulphuric  acid 
forms  but  5  per  cent,  of  the  total  acid  present,  the  decomposition  is 
only  62  per  cent,  of  that  produced  by  nitric  acid  alone.  If  perman¬ 
ganic  acid  itself  is  used  instead  of  the  potassium  salt,  similar  results 
are  obtained  ;  hence  it  is  evident  that  the  potassium  is  not  the  cause 
of  this  peculiarity  of  the  decomposition. 

[With  F.  S.  White.]— It  was  noticed  that  when  manganese  dioxide 
is  precipitated  by  oxalic  acid  from  a  permanganate  solution  containing 
sulphuric  acid,  it  retains  part  of  the  sulphuric  acid  with  some  persis¬ 
tence,  whilst  if  it  is  precipitated  from  a  solution  containing  nitric  acid, 
the  nitric  acid  can  be  easily  removed  by  washing. 

The  phenomena  observed  in  the  reduction  of  permanganic  acid  by 
manganese  dioxide  can  be  explained  by  the  weak  basic  properties  of 
manganese  dioxide  and  its  tendency  to  unite  with  sulphuric  acid  rather 
than  with  nitric  or  permanganic  acid.  In  order  to  test  the  accuracy 
of  this  hypothesis,  the  quantity  of  sulphuric  acid  retained  by  the  pre¬ 
cipitated  manganese  dioxide  was  estimated.  The  amount  of  available 
oxygen  in  the  precipitate  was  also  ascertained,  since,  if  the  permangan¬ 
ate  solution  were  decomposed  by  the  union  of  permanganic  acid  with 
the  manganese  dioxide,  the  precipitate  would  contain  a  larger  proportion 
of  oxygen  than  if  it  were  pure  manganese  dioxide.  The  results  show 
that  the  amount  of  sulphuric  acid  retained  by  the  precipitate  is  in¬ 
versely  proportional  to  the  excess  of  oxygen.  It  seems  probable, 
therefore,  that  the  manganese  dioxide  acts  as  a  base  and  combines  with 
sulphuric  or  permanganic  acid.  The  permanganic  permanganate  readily 
decomposes  with  evolution  of  oxygen  and  formation  of  a  polymerised 
manganese  dioxide,  which  is  a  much  less  active  compound  than  man¬ 
ganese  dioxide  itself.  E.  G. 


Crystalline  Forms  of  Carbides  and  Silicides  of  Iron  and 
Manganese.  Leonard  J.  Spencer  [Min.  Mag.,  1903,  13,  296 — 302). 
— Crystals  of  Spiegeleisen  and  ferro-manganese  are  of  two  kinds,  with 
prism  angles  of  67 and  about  60°  respectively.  Terminated  crystals 
having  the  composition  given  under  I  and  IV  are  orthorhombic  and 
anorthic  respectively.  The  other  crystals,  of  which  the  composition 
and  prism  angle  are  given  below,  were  without  terminal  faces : 


Fe. 

Mn. 

C. 

Si. 

Prism  angle. 

I. 

34-80 

56-80 

3-90 

3-31 

66°  about 

II. 

/  59-35 

32-50 

6-08 

0-37  1 

67°32' 

1  60-00 

33-40 

5-85 

0-23  / 

III. 

48-10 

44-05 

6-40 

1-35 

67  33 

IV. 

67-40 

20-10 

1-63 

10-50 

60°  about 

V. 

very  little 

much 

much 

very  little 

j> 

VI. 

29-80 

61-98 

6-83 

0-26 

VII. 

much 

80 

much 

very  little 

L.  J.  S. 
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Theory  of  the  Tempering  of  Steel.  Andr^  Le  Chatelier 
( Compt .  rend.,  1903,  136,  664 — 667). — The  author  has  already  shown 
that  the  carbon  theory  and  the  allotropic  iron  theory  are  incompatible 
with  the  existence  of  internal  tensions  in  tempered  steel.  These  ten¬ 
sions  can  only  be  due  to  changes  of  state  accompanied  by  changes  of 
volume,  and  the  author  believes  that  the  change  is  from  the  magnetic 
to  the  non-magnetic  condition.  In  these  different  conditions,  the  iron 
has  different  coefficients  of  thermal  expansion,  and  on  this  basis  a 
hypothesis  has  been  constructed  to  account  for  the  tempering  of  steel. 

J.  McC. 

Hydrates  of  Molybdic  Acid  and  some  of  their  Compounds. 
Arthur  Rosenheim  and  Alfred  Bertheim  ( Zeit .  anorg.  Chem.,  1903, 
34,  427 — 447). — When  equal  volumes  of  a  15  per  cent,  solution  of 
ammonium  molybdate  solution  and  nitric  acid  of  sp.  gr.  1T6  are 
mixed,  molybdic  acid  dihydrate,  M03,2H20,  separates.  It  forms  canary- 
yellow  prisms.  The  solubility  in  water  has  been  determined  at 
temperatures  from  18°  up  to  79°.  The  solubility  curve  shows  a 
marked  change  of  direction  at  70°,  and  by  a  dilatometric  determina¬ 
tion  it  was  found  that  at  70°  the  dihydrate  is  transformed  into  the  mono¬ 
hydrate.  At  50°,  there  is  also  a  change  of  direction  of  the  solubility 
curve,  and  possibly  below  18°  another  change  of  direction  occurs.  The 
solubility  determined  by  saturating  at  a  particular  temperature  is 
lower  than  that  obtained  by  saturating  at  a  higher  temperature  and 
then  cooling  in  contact  with  solid.  This  anomalous  behaviour  cannot 
be  satisfactorily  explained,  but  it  seems  not  to  be  due  to  the  formation 
of  a  colloidal  solution,  because  the  apparently  supersaturated  solution 
diffuses  quite  readily.  The  conductivity  of  the  solution  and  the  catalysis 
of  methyl  acetate  by  it  show  that  in  solution  the  acid  is  highly  dis¬ 
sociated. 

Cryoscopic  measurements  indicate  that  in  the  solution  an  octo- 
molybdic  acid,  H2Mo8025,  is  present  and  these  are  supported  by  the 
fact  that  on  adding  ammonium  salts,  ammonium  octomolybdate, 
(NH4)2Mo8025,13H20,  separates. 

The  monohydrate,  Mo03,H20,  is  always  formed  when  the  dihydrate 
is  heated  at  70°.  It  forms  small,  white  needles  which  are  very  spar¬ 
ingly  soluble  in  cold  water,  but  more  soluble  in  hot  water ;  it  has 
not  been  possible  to  effect  the  regeneration  of  the  dihydrate. 

The  dihydrate  is  much  more  reactive  than  the  ordinary  molybdic 
anhydride,  and  with  it  the  following  compounds  have  been  prepared. 
With  oxalic  acid,  oxalodimolyldic  acid ,  H2C204(Mo03)2,2JH20,  as 
small,  white  crystals  which  become  blue  under  the  action  of  daylight. 
It  is  soluble  in  water,  methyl  alcohol,  ethyl  alcohol,  and  acetone,  but 
insoluble  in  ether  or  benzene.  With  methyl  alcohol,  methyl  molyb¬ 
date,  Mo02(OMe)2,  in  the  form  of  small,  white  crystals  which  become 
blue  in  the  light.  It  is  insoluble  in  methyl  alcohol,  sparingly 
soluble  in  ethyl  alcohol,  but  very  slightly  soluble  in  water.  Cryoscopic 
measurements  indicate  that  dissociation  takes  place  in  aqueous  solu¬ 
tion.  With  acetylacetone,  molybdic  acid  acetylacetone,  C10H14O6Mo 
(possibly  Mo02[Cfl(COMe)2]2),  is  formed  in  small,  yellow  crystals 
which  are  insoluble  in  water.  With  salicylaldehyde,  molybdic  acid 
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salicylaldehyde,  Mo02((>C6H4*OHO)2,  is  produced,  which  crystallises 
from  alcohol  in  long,  yellow  prisms.  It  is  insoluble  in  cold  water  and 
is  hydrolysed  by  hot  water.  Methyl  niolyhdosalicylate , 
OMe-Mo02-0-C6H4-C02Me, 

is  produced  as  a  light  yellow,  crystalline  powder  by  heating  a 
suspension  of  dimethyl  molybdate  in  methyl  alcohol  with  methyl 
salicylate.  In  the  same  way,  ethyl  molybdosalicylate, 
OEt,Mo02*0,C6H4*C02Et, 
is  formed  as  a  whitish-yellow  powder. 

Acetic  acid  and  boric  acid  exert  scarcely  any  influence  on  the  con¬ 
ductivity  of  molybdic  acid  solutions.  Tartaric  acid,  malic  acid,  and 
mannitol  greatly  increase  the  conductivity,  and  this  is  attributed  to 
the  formation  of  a  complex  molecule.  On  account  of  hydrolysis  of  the 
complex  molecule  at  high  dilution,  the  increase  of  the  conductivity 
diminishes  somewhat  with  the  dilution.  Oxalic  acid  and  iodic  acid, 
which  form  complex  molecules  with  molybdic  acid,  which  can  be 
isolated,  diminish  the  conductivity,  but  this  may  be  due  to  the  com¬ 
plex  ion  having  a  smaller  speed  of  migration.  Phosphoric  acid  also 
increases  the  conductivity,  the  maximum  being  reached  when  phospho- 
decamolybdic  acid  is  present.  J.  McC. 

Condition  in  Solution  of  Salts  of  Hyperacids.  L.  Pissar- 
jewsky  (J.  Russ.  Phys.  Chem.  Soc,.,  1903,  35,  42 — 56). — From  the 
results  of  conductivity  experiments  with  solutions  of  peruranic  and 
pervanadic  acids,  and  measurement  of  the  catalysis  of  hydrogen 
peroxide  in  solutions  of  these  salts,  the  author  draws  the  following 
conclusions,  in  addition  to  those  already  published  (see  this  vol.,  ii,  66) : 
the  compound  Na4U08  is  probably  a  salt  of  a  very  weak  acid  having 
the  constitution  U0(02H)3*0H  or  H4(02)3U02,  and  is  very  strongly 
hydrolysed  in  solution  with  formation  of  sodium  hydroxide  and 
hydrogen  peroxide.  KV04  is  a  salt  of  a  monobasic  acid,  and 
KgV5026,H20  a  double  compound  of  salts  of  a  tetrabasic  pyro-hyper- 
acid  and  of  a  monobasic  meta-hyper-acid.  T.  H.  P. 

Thorium  Hydrogen,  Thorium  Rubidium,  and  Thorium  Caesium 
Sulphates.  C.  Manuelli  and  B.  Gasparinetti  ( Gazzetta ,  1902,  32, 
ii,  523 — 531). — The  author  gives  new  crystallographic  measure¬ 
ments  of  the  monoclinic,  nona-hydrated  thorium  sulphate  [a  ;  b  :  c  = 
0  599278  : 1  :  0-658937  j  /?  =  81°54'27"]. 

The  hydrochloric  acid  solution  of  the  products  of  fusion  of  the  ashes 
of  Auer  gas  mantles  with  three  times  their  weight  of  sodium  hydrogen 
sulphate  deposits  white  crystals  of  the  composition 
2Th(S04)2,  H2S04, 2H20. 

Thorium  rubidium  sulphate,  Th(S04)2,Rb2S04,2H20,  and  thorium 
caesium  sulphate,  Th(S04)2,Cs2S04,2H20,  were  also  prepared. 

T.  H.  P. 

Derivatives  of  New  Complex  Inorganic  Acids.  Allen 
Rogers  ( J ’.  Amer.  Chem.  Soc.,  1903,  25,  298 — 315). — Ammonium 
phosphovanadiotung state,  13(NH4)20,2P205,8Y205,34W03,86H20,  pre¬ 
pared  by  boiling  ammonium  pliosphace,  ammonium  vanadate,  and 
ammonium  tungstate  with  water,  forms  dark  red  crystals,  very  soluble 
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in  water.  When  added  to  an  aqueous  solution  of  the  tungstate, 
mercurous  nitrate  forms  a  yellow  precipitate  of  mercury  phospho- 
vanadiotungstate,  whilst  silver  nitrate  gives  a  brick-red  precipitate  of 
the  silver  salt,  13Ag20,2P205,8 Y205,33  W03,41H20. 

Ammonium  phosphovanadosotung slate, 

15(NH4)2O,2P2Og,6V2O3,44WO3)106H2O, 
prepared  in  similar  manner  from  vanadium  trioxide,  forms  black 
crystals,  which  are  partly  octahedral,  partly  cubic. 

Ammonium  phosphor osovanadosotung state, 

14(NH4)20,2P203,7Y203,31W03,78H20,. 
prepared  from  ammonium  phosphite,  vanadium  trioxide,  ammonium 
tungstate,  and  ammonia,  forms  black,  octahedral  crystals  soluble  in 
water. 

Ammonium  arsenovanadiotung state, 

1 8(N  H4)20, 2  As205,  1 3Y 205, 30  W03,88H20, 
forms  octahedral  crystals  soluble  in  water. 

A  mmonium  arsenovanadosotung state, 

17(NH4)20,2As20s,14iY203,29W03,98H20, 
and  ammonium  arseno&ovanadosotungstate, 

16(NH4)20,5As203,15  Y2O3,26WO3,101H2O, 

crystallise  in  black  octahedra,  sparingly  soluble  in  cold  water. 

Ammonium  phosphovanadiovanadosotung state, 

14(NH4)20,2P205,7Y205,3Y203>27W03,66H20, 
forms  greenish-black  octahedra,  sparingly  soluble  in  cold  water. 

Ammonium  arsenovanadiovanadosotungstate, 

17(NH4)20,2As205,7Y206,4V203,32W03,73H20, 

is  black. 

Ammonium  phosphoarsenovanadiotungstate , 

82(NH4)20,12  P205, 3 As205,5 2 Y205, 201WO3,567 H20, 
crystallises  in  dark  red  octahedra. 

Ammonium  phosphoarsenovanadosotung state, 

88(N  H4)20, 1 2P205, 2  As205,6  9 Y203, 1 48  W 03,484H20, 
forms  greenish-black,  octahedral  crystals  soluble  in  water. 

Ammonium  phosphoarsenovanadiovanadosotungstate, 

9 9 (N H4)20, 1 2P205, 2 As205  6 6 Y205,6 Y2Os,  1 9 1 W03, 5 2 2H20, 
forms  black  octahedra. 

The  author  considets  that  the  formulae  he  has  assigned  to  those 
various  compounds  cannot  be  regarded  as  being  definite.  A.  McK. 


Alums  of  Iridium  Sesquioxide.  L.  Marino  ( Gazzetta ,  1902,  32, 
ii,  511 — 513). — The  author  has  prepared  an  iridium  rubidium  alum  by  the 
following  method.  Concentrated  iridium  tetrachloride  solution  was 
reduced  by  the  electric  current  yielding  the  sesquichloride  which,  on 
precipitation  with  potassium  hydroxide  free  from  alum,  gave  the 
hydrated  sesquioxide.  The  latter  was  thoroughly  washed  out  of 
contact  with  the  air  and  dissolved  in  the  minimum  quantity  of  dilute 
sulphuric  acid.  The  calculated  amount  of  rubidium  sulphate  was 
then  added  and  the  liquid  evaporated  in  a  vacuum  over  sulphuric 
acid,  by  which  means  pale  yellow  octahedra  having  the  composition 
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Ir2Rb2(S04)4,24H20  were  obtained.  Both  in  the  solid  state  and 
solution,  the  alum  remains  unaltered  in  the  air.  T.  H.  P. 


in 
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Mineralogical  Chemistry. 


Connection  between  the  Molecular  Volume  and  Chemical 
Composition  of  some  Crystallographically  Similar  Minerals. 
George  T.  Prior  (Min.  Mag.,  1903,  13,  217 — 223). — The  molecular 
volumes  of  the  members  of  an  isomorphous  group  of  minerals  show  an 
approach  to  equality.  In  some  other  minerals,  however,  which  are 
closely  related  crystallographically  and  have  approximately  equal 
molecular  volumes,  the  chemical  relationship  is  not  so  close ;  for 
example,  calcite  and  sodium  nitrate,  with  molecular  volumes  of  37  and 
40  respectively,  and  albite  (NaAlSi308)  and  anorthite  (CaAl2Si208), 
both  with  a  molecular  volume  of  100.  A  similar  relation  is  shown  by 
the  following  group  of  rhombohedral  phosphates  and  sulphates  (com¬ 
pare  Abstr.,  1900,  ii,  602)  : 


Formula.  rr'.  6.  Mol.  vol. 

Hamlinite  .  AlP04,SrHP04, A!2(OH)6  87°  2'  1-1858  142 

Florencite  .  AlP04,CeP04,Al2(0H)6  88  56  1-1901  143 

Svanbergite  .  AlP04,SrS04)Al2(0H)6  89  25  1-2063  140 

Beudautite .  Fe"'P04,PbS04,Fe2(0H)6  88  42  1-1842  155 

Alunite  .  A1K(S04)2,A12(0H)6  90  50  1-2520  150 

Jarosite  .  Fe"'K(S04)2,  Fe2(OH)6  90  45  l-2492  154 

Natrojarosite  .  Fe'"Na(S04)2,Fe2(0H)6  85  54  1T038  154 

Plumbojarosite  ..  Fe,"Pbi(S04)2,Fe2(0H)6  89  42  1-2156  154 

Utahite  .  2Fe'"(0H)S04,Fe2(0H)6  84  9  1-0576  — 


Similar  relations  connecting  crystalline  form,  molecular  volume,  and 
chemical  composition  are  shown  to  exist  between  monazite  (CeP04)  and 
crocoite  (PbCr04),  gypsum  (CaS04,2H20)  and  brushite  (HCaP04,2H20), 
and  many  other  pairs  of  minerals.  In  other  cases,  however,  a  similar 
relation  is  only  obtained  when  some  multiple  of  the  simplest  formula 
is  taken,  as  in  the  following  groups  amongst  others : 


Formula.  System.  Elements.  Mol.  vol. 

{Zircon  .  ZrSi04  Tetragonal  1  :  0’6404  39 

Rutile  .  TiTi04  „  1  :  0‘6442  38 

Sellaite  .  MgMgF4  ,,  1  :  0'6596  41 

Xenotime  .  YP04  ,,  1  :  0’6187  41 

fBrookite  .  Ti2Ti4012  Orthorhombic  0’8416  :  1  :  0'9444  118 

4  Tantalite .  Fe2Ta4012  ,,  0’8285  :  1  :  0  8898  125 

( Hubnerite  .  Mn3W3012  Monoclinic  0'8300  :  1  :  0-8678  ;  /3  =  89°22'  126 

fCelestite .  SrS04  Oithorhombic  0’7789  :  1  :  1-2800  47 

^Marcasite .  FeFeS4  ,,  0-7662  :  1  :  1*2342  50 

f  Copper-pyrites..  Cu2Fe2S4  Tetragonal  1  :  0*9853  88 

\_Stannite  .  Cu2FeSnS4  ,,  1  :  0-9827  95 

f  Calcite .  Ca2C206  Rhombohedral  1  :  0-8543  74 

^Nordenskioldine  CaSnB206  ,,  1:0  8221  65 

f Calomel  .  Hg2Cl2  Tetragonal  1  :  1*7229  72 

4  Matlockite  .  Pb2Cl20  „  1:1-7627  70 

(Anatase  .  Ti408  ,,  1  :  1*7771  80 
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On  these  grounds,  the  formulae  of  the  polymeric  minerals  rutile, 
anatase,  and  brookite  are  written  Ti004,  Ti4Og,  and  Ti6012  respectively. 

As  in  ordinary  isomorphous  groups,  single  elements  may  be  termed 
crystallographically  equivalent,  so  in  the  present  cases  groups  of 
elements  may  be  so  considered  ;  thus,  CaC  is  equivalent  to  NaN, 
NaSi  to  CaAl,  &c.  In  many  cases,  however,  in  complex  molecules, 
the  small  influence  of  certain  elements  or  groups  may  depend  on  the 
“mass  effect”  (Abstr.,  1899,  ii,  305  ;  1902,  ii,  667)  of  the  other 
constituents  of  the  molecule.  L.  J.  S. 


Analysis  of  Zinc-blende  from  Russia.  K.  Nenadkewitch 
{Bull.  Soc.  Nat.  Moscou,  1903,  1902,  350 — 352). — Homogeneous, 
transparent  cleavage  fragments  of  large  crystals  of  zinc-blende  from 


Nagolnyj  Krjasch  gave  : 

Zd. 

s. 

Cd,Cu. 

Fe. 

Total. 

66-19 

32-88 

0-79 

trace 

99-86 

L.  J.  S. 


Western  Australian  Tellurides  :  the  non-existence  of 
“  Kalgoorlite  ”  and  “  Coolgardite  ”  as  Mineral  Species. 
Leonard  J.  Spencer  {Min.  Mag.,  1903,  13,  268 — 290). — The  massive 
tellurides  occurring  in  green  sericite-schist  at  Kalgoorlie,  Western 
Australia,  include  :  calaverite  (AuTe2l,  sylvanite  (AuAgTe4),  petzite 
(Ag3AuTe2),  coloradoite  (HgTe),  and  altaite  (PbTe).  Associated  with 
these  are  sometimes  fahlerz,  magnetite,  tourmaline,  &c.,  and  more 
frequently  native  gold.  Gold  in  a  fine  state  of  division  is  also  pro¬ 
duced  by  the  decomposition  of  the  tellurides. 

Analysis  of  carefully  selected  coloradoite  gave  :  Hg,  60’95  ;  Te,  39  ’38 
—  100-33  ;  sp.  gr.  8-07.  This  agrees  with  the  usually  accepted  formula, 
HgTe,  and  not  with  the  formula  Hg2Te3,  recently  suggested  by 
Simpson  (Abstr.,  1902,  ii,  510). 

Coloradoite  is  of  frequent  occurrence,  and  is  often  intimately 
associated  with  petzite ;  both  have  the  same  iron-black  colour  and 
well-marked  conchoidal  fracture,  and  they  can  only  be  distinguished 
by  chemical  tests.  “  Kalgoorlite”  (Abstr.,  1898,  ii,  385)  described  as 
having  these  physical  characters  is  thus,  without  doubt,  a  mixture  of 
coloradoite  and  petzite.  In  the  same  way,  “Coolgardite”  (Abstr., 
1901,  ii,  515)  is  shown  to  be  a  mixture  of  coloradoite  with  calaverite, 
petzite,  and  sylvanite.  L.  J.  S. 

Minerals  from  Skye  and  Ross-shire.  William  Pollard  {Summ. 
Prog.  Geol.  Survey  United  Kingdom,  for  1901,  1902,  86 — 87). — Small, 
lustrous  octahedra  of  a  black  spinel  constitute  practically  the  whole 
of  certain  seams  in  banded  dunite  near  Loch  Scavaig,  Skye ;  the 
following  analysis  proves  it  to  be  picotite  : 

Si02.  Ti02.  A1303.  Fe203.  Cr203.  FeO.  MnO.  (Co,Ni)0.  CaO.  MgO.  Total. 
1-19  0-34  46-54  6-01  17-55  10T0  trace  0'24  0-43  18  35  100*75 
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The  felspathic  constituent  of  a  nepheline-segirine-syenite-pegmatite, 
found  as  a  boulder  at  Coulmore,  Ross-shire,  gave  : 

Loss  on 

Si00.  A1,03.  Fe203.  CaO.  K20.  Na20.  ignition.  Total. 

63*84  18*87  0:68  0*18  14*76  1*23  0*30  99*86 

L.  J.  S. 

Reduction  of  Oligist  Iron  to  Magnetite  by  Hydrocarbons. 
L.  De  Launay  ( Compt .  rend.,  1903,  135,  406 — 408). — From  observa¬ 
tions  made  in  the  mines  of  Grangesberg,  Sweden,  the  conclusion  is 
drawn  that  oligist  iron  has  been  produced  from  magnetite  by  the 
reducing  action  of  the  bituminous  substances  associated  with  quartz 
veins. 

The  possibility  of  such  a  reduction  was  shown  by  an  experiment  in 
which  yellow  hmmatite  was  heated  at  250°  with  petroleum.  Red 
haematite  containing  an  appreciable  amount  of  magnetite  was  produced. 

N.  H.  J.  M. 

Meigen’s  Method  of  Discriminating  Galcite  and  Aragonite. 
Arthur  Hutchinson  (Min.  Mag.,  1903,  13,  Proc.,  xxviii). — Experi¬ 
ments  were  made  in  order  to  discover  the  cause  of  the  discrepancy  in 
the  results  obtained  by  Meigen  (Abstr.,  1901,  ii,  692)  and  G.  Pane- 
bianco  ( Riv .  Min.  Crist.  Ital.,  1902,  28,  5 — 12)  in  the  application  of 
Meigen’s  method  for  discriminating  between  calcite  and  aragonite.  It 
was  found  that  calcite,  when  treated  with  a  boiling  dilute  solution  of 
cobalt  nitrate,  only  remains  white  or  becomesyellow  (as  stated  by  Meigen) 
when  the  cobalt  nitrate  contains  traces  of  iron,  and  that  Panebianco’s 
lavender-blue  colour  is  only  obtained  when  the  cobalt  nitrate  is  free 
from  iron.  L.  J.  S. 

Pseudogaylussite  from  the  Clyde,  JohnS.  Flett  and  William 
Pollard  (Samm.  Prog.  Geol.  Survey  United  Kingdom,  for  1901,  1902, 
89 — 91.  Compare  Abstr.,  1902,  ii,  89). — Long,  prismatic  crystals  of 
a  dark  brown  colour  and  square  or  rhombic  cross-section  were  dredged 
from  the  Clyde,  near  Helensburgh.  Thin  sections  under  the  microscope 
showed  them  to  consist  of  small  spherules  of  fibrous  calcite.  Analysis 
gave  : 

Loss  at  Loss  on  Insol. 

CaO.  MgO.  C02.  P2Og.  Fe,Mn,Cl,S03.  105°.  ignition,  in  HC1.  Total.  Sp.  gr. 
47*93  4*21  39*91  2*23  traces  3*13  2  81  0*11  100*33  2*56 

L.  J.  S. 

Artinite,  a  New  Mineral.  Luigi  Brugnatelli  (Rend.  1st. 
Lombardo,  1902,  [ii],  35,  869—874;  Centr.  Min.,  1903,  144 — 148). — 
A  more  detailed  examination  has  been  made  of  the  hydrated  basic 
magnesium  carbonate  (Abstr.,  1899,  ii,  372)  from  the  asbestos  mines 
in  the  "Val  Lanterna,  Yal  Tellina,  Lombardy,  and  the  new  name 
artinite  is  now  given.  It  occurs  in  peridotite  as  loose  aggregates  of 
snow-white  scales,  which  are  composed  of  minute,  prismatic  crystals. 

26—2 
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The  optical  characters  agree  with  orthorhombic  symmetry.  Analysis 
gave:  MgO,  41*34;  C02,  22*37;  H20,  34*90  =  98*61,  corresponding 
with  the  formula  MgC03,Mg(0H)2,3H20.  In  composition,  the  mineral 
is  thus  near  to  hydrogiobertite,  which,  however,  is  shown  to  be  a 
mixture  of  at  least  two  minerals.  L.  J.  S. 

Composition  and  Optical  Characters  of  Chalybite  from 
Cornwall.  Arthur  Hutchinson  [Min.  Mag.,  1903,  13,  209 — 216). 
— The  material  examined  consisted  of  crystals  from  Camborne,  which, 
when  broken  up,  yielded  perfectly  transparent  cleavage  fragments  of 
a  pale  yellow  colour.  Analysis  gave  the  following  results,  correspond¬ 
ing  with  98*43  per  cent,  of  FeCOs : 

FeO.  MnO.  CaO.  MgO.  C02.  Total.  Sp.  gr. 

61*08  1*12  0*10  0*13  38*19  100*62  3*037 

Careful  determinations  were  made  of  the  refractive  indices ;  for 
sodium-light,  w=  1*8724,  «  =  1*6338.  L.  J.  S. 

Serendibite,  a  New  Boro-silicate  from  Ceylon.  George  T. 
Prior  and  Ananda  K.  Coomaraswamy  {Min.  Mag.,  1903,  13, 224 — 227). 
— A  preliminary  account  of  the  characters  and  occurrence  of  this  new 
mineral  has  already  been  given  (Abstr.,  1902,  ii,  567).  L.  J.  S. 

[Roscoelite  from  Western  Australia.]  Richard  Pearce  ( Proc . 
Colorado  Sci.  Soc.,  [1902]  (Read  October  2,  1897),  6,  69 — 72). — A 
specimen  of  telluride  gold  ore  from  Kalgoorlie  showed  the  presence  of 
a  dark  green  talcose  mineral.  The  portion  of  the  heavy  residue 
insoluble  in  aqua  regia  gave  the  following  results  on  analysis,  indi¬ 
cating  the  presence  of  roscoelite  : 

Si02.  Fe203.  A1203.  CaO.  MgO.  V2Os. 

45*25  1*37  10*32  1*49  1*57  24*32 

L.  J.  S. 

Action  of  Ammonium  Chloride  on  Silicates.  Frank  W. 
Clarke  and  George  Steiger  {Bull.  U.  S.  Geol.  Survey,  1902,  No.  207, 
1 — 57). — A  connected  account  is  given  of  results  previously  published 
(Abstr.,  1892,  772;  1900,  ii,  24,  219,  414;  1902,  ii,  269).  The 
action  of  ammonium  chloride  at  its  temperature  of  dissociation  on 
thirty-one  mineral  species  is  discussed.  The  influence  of  this  reagent 
on  various  silicates  differs  very  widely,  but  it  appears  to  be  much 
more  powerful  than  has  been  generally  supposed.  The  results  are 
briefly  as  follows : 

1.  Analcite,  leucite,  natrolite,  and  scolecite,  when  heated  with  dry 
ammonium  chloride  at  350°  in  a  sealed  tube,  yield  alkali  chlorides  and 
an  ammonium  aluminium  silicate,  which  is  stable  at  300°.  The  re¬ 
action  is  one  of  double  decomposition,  tbe  sodium  or  potassium  of  the 
original  silicate  being  replaced  by  ammonium.  Analcite  and  leucite 
give  the  same  product,  NH4AlSi206.  Natrolite  and  scolecite  yield  the 
salt  (NH4)2Al2Si3Ol0.  The  constitution  of  the  latter  compound,  a 
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derivative  of  orthotrisilicic  acid,  HgSi3O10,  and  its  relations  to  other 
trisilicic  acids,  are  considered. 

2.  A  similar  double  decomposition  occurs  to  a  certain  extent  with 
stilbite,  heulandite,  chabazite,  thomsonite,  laumontite,  and  pollucite. 
Part  of  the  monoxide  base  is  removed  and  replaced  by  ammonium 
without  change  of  atomic  ratios.  Cancrinite  is  vigorously  attacked, 
and  partially  transformed  into  a  zeolitic  substance. 

3.  Pectolite,  wollastonite,  apophyllite,  datolite,  ilvaite,  and  calamine 
are  violently  acted  on  and  their  molecules,  apparently,  almost  com¬ 
pletely  broken  down.  The  products  of  the  reactions  are  mixtures 
and  no  ammonium  silicates  are  formed. 

4.  Elseolite,  sodalite,  riebeckite,  olivine,  serpentine,  phlogopite, 
prehnite,  orthoelase,  albite,  oligoclase,  gegirite,  pyrophyllite,  leuchten- 
bergite,  and  xanthophyllite  are  but  slightly  attacked. 

In  the  closing  section,  it  is  shown  that  the  ammonium  chloride 
reaction  may  be  applied  to  an  approximate  quantitative  determination 
of  analcite  and  leucite  in  rocks,  thereby  aiding  somewhat  in  the 
estimation  of  their  mineralogical  composition.  L.  J.  S. 

[Western  Australian  Minerals.]  Edward  S.  Simpson  {Bull. 
Geol.  Survey  W.  Austr.,  1902,  No.  6,  1 — 89). — An  account  of  the 
results  obtained,  since  1897,  in  the  laboratory  of  the  Geological  Survey 
of  Western  Australia  includes  numerous  analyses  of  various  minerals, 
waters,  coals,  rocks,  &c.,  and  assays  of  ores,  some  of  which  have  been 
previously  published  (Abstr.,  1901,  ii,  454;  1902,  ii,  509). 

Topaz  (analysis  I)  of  a  sky-blue  colour  occurs  as  large  masses  in 
granite  dykes  a  few  miles  west  of  the  Londonderry  gold-mine  in  the 
Coolgardie  gold-field.  Lepidolite  (II,  by  C.  G.  Gibson),  as  large  sheets 
of  an  amethystine  colour,  is  associated  with  this  topaz.  Spodumene 
(III,  by  C.  G.  Gibson),  as  large,  prismatic  crystals  of  an  apple-green 
colour,  occurs  in  a  granite  dyke  at  Ravensthorpe  : 

Total, 

Si02.  A1203.  FeO.  MuO.  CaO.  K20.  Na20.  Li20.  H20.  F.  OforF.Sp.gr. 

I.  32  11  57'08  0-26  —  trace  —  —  —  078  17 '86  100-59  3'60 

II.  51-00  24-13  trace  1  *20  trace  10’31  2’43  5'97  0’22  779  9977  275 

III.  61-94  26-48  1'82  trace  0'28  0'47  1  '93  7'02  0'29  —  100*23  3'20 

L.  J.  S. 

Two  New  Mineral  Compounds  Analogous  to  Pyrophyllite. 
Josef  Morozewicz  ( Tsch .  Min.  Mitth.,  1903,  22,  97 — 102). — A  mineral 
of  an  intense  blue  colour,  resembling  sodalite  in  appearance,  occurs  as 
veins  in  quartzite  at  Klutschi,  government  Orenburg.  Under  the 
microscope,  thin  sections  show  an  aggregate  of  finely  granular  quartz 
and  shreds  of  the  strongly  pleochroic  blue  mineral ;  the  latter  is  not 
of  one  uniform  colour,  but  is  sometimes  yellow.  Analysis  of  the 
material  separated  by  a  heavy  liquid  gave  the  results  under  I.  A 
second  specimen  of  the  rock  treated  in  the  same  way  gave  the  results 
under  II.  In  both  cases,  the  mineral  is  only  slightly  attacked  by 
acids,  even  by  a  mixture  of  sulphuric  and  hydrofluoric. 
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Si02.  Ti02.  Al2Ov  Fe203,Fe0.  CaO.  MgO.  K20.  Na20.  H20.  Tota].  Sp.  gr. 

I.  59-24  0-23  33-87  1‘04  0‘67  0‘20  0-34  1  39  3-08  100-06  72'8 

II.  72-27  trace  24-15  0 *75  —  0-25  0-56  1  35  1*66  100-99  2‘869 

These  analyses  give  the  formulae  2(H,Na)20,3Al203,9Si02  and 
(H,Na)20,2Al203,10Si02  respectively;  that  is,  alumino-silicic  acids 
with  part  of  the  hydrogen  replaced  by  metals.  The  minerals  are  thus 
l  elated  to,  but  not  identical  with,  pyrophyllite  (H20,Al203,4Si02). 

Other  alumino-silicic  acids  of  a  similar  nature  probably  remain  to 
be  discovered ;  the  zeolites  appear  to  represent  hydrated  salts  of  these 
acids.  L.  J.  S. 

Pyknochlorite,  a  New  Chlorite,  and  other  Minerals  from  the 
Radauthal,  Harz.  Johannes  From  me  (Tsch.  Min.  Mitth.,  1903,  22, 
62 — 73). — Prehnite. — Analysis  I  is  of  colourless  to  pale  yellowish-green 
crystals  from  the  pegmatite  of  the  “  Kbhlerloch  ”  ;  II,  of  compact 
masses  and  crystals  of  the  same  colour  filling  veins  in  gabbro  on  the 
Radauberg  : 


Si02. 

AI3O3. 

Fe203. 

CaO. 

MgO. 

H20. 

Total. 

Sp.  gr. 

I. 

43-53 

24-18 

0-88 

27-20 

trace 

4-25 

100-04 

2-925 

II. 

44-00 

23-68 

0-90 

26-30 

0-34 

4-58 

99-80 

2-919 

The  kind  of  rock  in  which  the  prehnite  occurs  has  thus  little  or  no 
influence  on  the  amount  of  magnesia  present,  as  might  be  supposed  to 
be  the  case  from  earlier  analyses. 

Titaniferous  Garnet. — An  enclosed  block,  doubtless,  originally  of 
limestone,  in  the  gabbro  of  Schmalenberg,  consists  of  rounded  garnets 
of  the  size  of  a  walnut  set  in  a  pale  canary-yellow  ground-mass  re¬ 
sembling  idocrase,  together  with  some  calcite  and  green  augite  and 
wollastonite.  The  garnets  consist  of  a  blackish-brown  nucleus  (analy¬ 
sis  III)  surrounded  by  a  lighter  brown  portion.  The  canary-yellow 
ground-mass  (analysis  IV)  agrees  approximately  with  idocrase  in 
composition. 

Loss 
on  igni- 

Si02.  Ti02.  A1203.  Fe203.  FeO.  MnO.  CaO.  MgO.  K20,Na20.  tion.  Total.  Sp.gr. 

III.  37-42  1-29  17-92  5 ‘98  2'64  0'87  34’00  trace  —  —  100-12  3'675 

IY.  39-29  —  11  77  3  11  2'22  ti ace  33 '97  6*85  0-13  275  100  09  3  356 

Pyknochlorite. — This  new  chloritic  mineral  forms  the  cementing 
material  of  a  brecciated  vein  of  calcite  and  quartz  in  the  gabbro  of  the 
Schmalenberg ;  it  is  of  a  greyish-green  colour  and  compact  texture. 
The  reaction  with  acids  is  rather  different  in  different  specimens. 
Analysis  gave : 

Si02.  AI203.  Fe203.  FeO.  MnO.  CaO.  MgO.  K20,Na20.  H20.  Total.  Sp.  gr. 

26-55  16-91  2-04  25'29  0-46  070  15-88  trace  12  06  99'89  2-831 

In  accordance  with  Tschermak’s  theory  of  the  chlorite  group,  this 
analysis  gives  the  same  general  formula,  Sp3At4,  as  for  clinochlore, 
but  the  present  mineral  differs  from  this  in  the  large  amount  of 
ferrous  iron  it  contains  and  also  in  texture. 
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The  decomposition  of  the  gabbro  follows  two  types  :  (1)  ordinary 
weathering  and  oxidation  of  the  rock  with  the  foimation  of  zeolites, 
&c.  \  (2)  decomposition  in  the  absence  of  free  oxygen  (the  oxygen  of 
percolating  water  having  been  retained  by  the  humus  of  the  overlying 
soil),  with  formation  of  chlorites.  Some  other  minerals  from  the 
Radauthal  are  briefly  described.  L.  J.  S. 


Analysis  of  Garnet-sand  from  Lake  Baikal.  In.  Bagaschoff 
(Bull.  Soc.  Nat.  Moscou,  1903,  1902,  329—334). — Sand  from  Olchon 
island,  Lake  Baikal,  consisting  of  fine  grains  of  a  pale  rose-red  colour, 
gave  : 

Si02.  A1203.  Fe»03.  Mn203.  FeO.  CaO.  MgO.  Total.  Sp.  gr. 

36-975  17-872  0*611  4*217  37'150  1*567  3-496  101*888  4-148 

These  results  agree  more  closely  with  the  garnet  formula  when  the 
manganese  is  calculated  as  sesquioxide  rather  than  as  monoxide ;  in 
some  other  garnet  analyses,  the  reverse  is  the  case.  L.  J.  S. 


Rottenstone  from  South  Wales.  William  Pollard  (Summ. 
Prog.  Geol.  Survey  United  Kingdom,  for  1901,  1902,  80 — 83). — The 
following  analyses  by  Cantrill  are  given  :  I,  black,  fine-grained  lime¬ 
stone  from  the  Tawe  valley ;  II,  inferior  quality  rottenstone ;  and 
III,  best  quality  rottenstone  from  the  same  locality.  The  residues 
(18  75,  85-18,  and  88'65  per  cent,  respectively)  insoluble  in  dilute 
hydrochloric  acid  had  the  composition  given  under  I  a,  Ila,  and  Ilia. 


Si02. 

Ti02. 

AljOj. 

Fe203. 

CaO. 

MgO. 

Na20. 

K20. 

I. 

16*50 

0  07 

1-25 

0-50 

44-00 

0  69 

trace 

0-32 

II. 

70-87 

0-55 

9  78 

4-61 

1-60 

1-32 

056 

243 

III. 

80-82 

0-29 

5-82 

3-79 

1-43 

0-88 

0-30 

1-40 

Ia. 

8814 

0-39 

6-75 

2-58 

0-12 

0-73 

trace 

1-70 

Ila. 

83*20 

0-64 

10-36 

1-92 

0-23 

0-89 

— 

— . 

II  la. 

91-17 

033 

6-01 

0-69 

0  65 

0-70 

— 

— 

h2o 

Loss  on 

C’02. 

PA 

FeS2. 

at  105°. 

ignition. 

Total. 

I.  34-86 

036 

0-32 

0-17 

1*31 

100-35 

11. 

0*27 

1-39 

— 

2-18 

4-62 

100-18 

III. 

— 

1-36 

— 

1-27 

2-82 

100-18 

Rottenstone  is  thus  the  siliceous  material  left  behind 
is  weathered. 


when  limestone 
L.  J.  S. 


Weathering  of  Magnesian  Limestone.  William  Pollard 
(Summ.  Prog.  Geol.  Survey  United  Kingdom,  for  1901,  1902,  83 — 86. 
Compare  Proc.,  1901,  17,  201). — The  black  scale  from  the  exterior  of 
the  Museum  of  Practical  Geology  gave,  on  analysis : 
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Loss  on  ignition 
(H,0  and 
H20  HoO  organic 

CaO.  MgO.  (Fe, A1)203.  S03.  C02.  at  105°.  105—150°.  matter).  Insol.  Total. 

26-9  9-5  1-4  20-7  19-4  1*8  9-1  6-5  5*2  100*5 

The  weathering  of  the  dolomite  exposed  to  the  London  atmosphere 
has  thus  given  rise  to  calcium  and  magnesium  sulphates.  Crystals  of 
gypsum  up  to  3  mm.  in  length  were  observed.  L.  J.  S. 
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Physiological  Chemistry. 


Estimation  of  Calorific  Value  by  means  of  Elementary 
Composition.  Erwin  Voit  {Ze.it.  Biol.,  1903,  44,  345 — 361). — The 
calorific  value  of  food  materials  can  be  calculated  from  their  oxygen 
capacity  ;  the  numbers  so  obtained  differ  but  little  from  those  which 
are  the  result  of  direct  experiment.  W.  D.  H. 

Calorific  Value  of  Oxygen.  Otto  Krummacher  (Zeit.  Biol, 
1903,  44,  362 — 375). — In  continuation  of  E.  Voit’s  work  (see  pre¬ 
ceding  abstract),  it  is  shown  that  the  same  method  can  be  applied  not 
only  to  chemical  individuals,  but  also  to  mixtures.  W.  D.  II. 

Influence  of  Alcohol  on  Proteid  Metabolism.  Rudolf 
Rosemann  {Pjiiigcr' s  Archiv ,  1903,  94,  557 — 592.  Compare  Abstr., 
1901,  ii,  668). — A  critical  account  of  the  researches  of  Chauveau, 
Kassowitz,  Offer,  Ott,  and  of  Atwater  and  Benedict,  all  of  which 
have  been  published  since  the  author’s  previous  paper.  Most  of  this 
subsequent  work  confirms  the  contention  that  alcohol  is  a  proteid- 
sparing  food.  W.  D.  H. 

Changes  in  the  Muscles  of  Warm-blooded  Animals  by 
Deprivation  of  Oxygen.  Camill  Lhotak  von  Lhota  {Pjliiger's 
Archiv,  1903,  94,  622 — 639). — Want  of  oxygen  rapidly  lowers  the 
excitability  of  the  muscles  of  warm-blooded  animals.  This  accounts 
for  the  loss  of  excitability  observed  in  asphyxia.  Nevertheless,  the 
muscles  will  sometimes  execute  a  certain  number  of  contractions  after 
cessation  of  the  heart.  A  certain  degree  of  restoration  can  be 
brought  about  by  mechanical  means,  but  especially  by  a  fresh  supply 
of  arterial  blood.  The  muscles  of  weakly  animals  are  not  so  markedly 
affected.  W.  D.  H. 

Grlycogen  of  the  Foetal  Liver.  Eduard  Pfluger  {Pfliigers 
Archiv,  1903,  95,  19 — 22). — Bernard  stated  that  in  the  first  half  of 
foetal  life  the  liver  contains  no  glycogen,  although  this  substance  is 
present  in  large  quantities  in  other  tissues.  The  new  method  now 
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adopted  of  preparing  glycogen  renders  a  reinvestigation  of  this  state¬ 
ment  necessary.  The  embryos  used  were  those  of  calves,  lambs,  and 
pigs.  The  liver  is  usually  poor  in  glycogen,  but  it  is  never  com¬ 
pletely  free  from  that  substance.  W.  D.  H 

Identity  of  the  Cholesterol  from  Milk  with  that  from  Bile. 
Angelo  Menozzi  (Atti  li.  Accad.  Lincei,  1903,  [v],  12,  i,  126 — 131). 
—By  studying  the  optical  properties  of  the  cholesterol  obtained  from 
milk  and  from  bile  together  with  the  optical  and  crystallographic  pro¬ 
perties  of  the  formyl,  acetyl,  and  benzoyl  derivatives,  the  author  finds 
that  the  two  compounds  are  identical.  T.  H.  P. 

Presence  of  Dextrose  in  the  Cephalorachid  Liquid.  Leon 
Grimbert  and  Y.  Coulaud  ( Compl .  rend.,  1903,  136,  391 — 392). — 
The  reducing  substance  in  human  cephalorachid  liquid,  supposed  by 
some  to  be  dextrose  and  by  others  to  be  catechol,  was  identified  by 
means  of  its  osazone  as  dextrose.  1ST.  H.  J.  M. 

Action  of  Secretin.  C.  Fleig  ( Compt .  rend.,  1903,  136, 
464 — 466). — The  main  facts  described  by  Bayliss  and  Starling  are 
confirmed.  In  support  of  the  suggestion  that  this  substance  acts  on 
the  secretory  nerve-endings  and  not  on  the  secretory  cells  of  the 
pancreas,  the  experiments  of  Camus  and  Gley  are  quoted,  which 
showed  a  certain  degree  of  antagonism  between  atropine  and  small 
doses  of  secretin.  VV.  D.  H. 

The  Yellow  Colour  of  the  Skin  in  cases  of  Jaundice  in  which 
the  Urine  is  free  from  Bile-pigment.  F.  H.  Thiele  {Trans.  Path. 
Soc.  London,  1903,  54,  62 — 68). — Many  cases  of  jaundice  are  not 
associated  with  the  presence  of  bile-pigment  in  the  urine.  The  urine 
generally  contains  excess  of  urobilin,  but  this  is  not  proportional  to 
the  depth  of  the  jaundice  ;  the  yellow  colour  of  the  skiD,  blood  serum, 
and  tissues  is,  however,  due  to  bilirubin.  Bile-pigment  must  probably 
reach  a  definite  percentage  in  the  blood  before  it  passes  into  the  urine  ; 
it  is  not  probable  that  it  is  converted  into  urobilin  by  the  kidney  in 
the  process  of  excretion.  So-called  “  urobilin  jaundice”  is  regarded 
as  true  jaundice.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacterial  Flora  of  London  Air.  F.  W.  Andrewes  {Trans.  Path. 
Soc.  London ,  1903,  54,  43 — 48). — In  an  exhaustive  examination  of 
the  bacteria,  yeasts,  moulds,  &c.,  of  London  air,  the  remarkable 
chemical  inertness  of  those  found  is  striking.  No  truly  pathogenic 
organism  was  found;  hardly  any  coagulated  milk,  or  formed  acid,  and 
none  formed  gas  in  dextrose-gelatin  cultures.  W.  D.  H. 
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Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
IV.  Decomposition  of  Vegetable  Foods  by  Bacteria.  Josef 
Konig,  Alb.  Spieckermann,  and  A.  Olig  {Zeit.  Nahr.  Genussm .,  1903, 
6,  193—217.  Compare  Abstr.,  1901,  ii,  676  ;  1902,  ii,  686;  and 
1903,  ii,  169). — The  bacteria  capable  of  fermenting  sugar  belong 
entirely  to  the  type  Bacillus  coli  communis  Escherich.  In  a  10  per 
cent,  dextrose  solution,  they  form  succinic  acid  together  with  small 
quantities  of  formic  acid,  acetic  acid,  acetaldehyde,  and  esters.  In 
14  days,  at  25°,  the  amount  of  alcohol  produced  was  from  1*2  to  2‘0 
per  cent,  by  weight.  Some  of  them  decompose  proteids  and  pentosans 
to  a  small  extent.  Sugar  is  converted  by  cocci  into  acid  substances. 
In  the  case  of  cotton-seed  meal,  the  soluble  carbohydrates  prevented 
the  decomposition  of  proteids  by  anaerobic  bacteria,  the  acidity  pro¬ 
duced  during  the  fermentation  stopping  the  growth  of  the  bacteria. 

W.  P.  S. 

Results  obtained  by  the  employment  of  Saccharomyces 
Acclimatised  to  the  Volatile  Toxic  Substances  Present  in 
Beet  Molasses.  Henri  Alltot  ( Compt .  rend.,  1903,  136,  510 — 511). 
— The  results  hitherto  obtained  show  that  it  is  possible  to  obtain 
purely  alcoholic  fermentation  in  presence  of  noxious  chemical  and 
bacterial  impurities.  The  method  effects  an  economy  in  calories, 
in  refrigerating  water,  and  in  time.  The  yield  of  alcohol  is  as  good 
as  in  the  case  of  the  old  methods.  N.  H.  J.  M. 

Resistance  of  Staphylococcus  Pyogenes  Aureus  to  Mercury 
Perchloride.  F.  W.  Andrewes  {Trans.  Path.  Soc.  London,  1903,  54, 
74 — 78). — Addition  of  1  part  of  mercuric  chloride  to  1000  of 
culture  broth  does  not  prevent  the  growth  of  this  organism.  This  is 
also  true  for  mercuric  iodide.  The  resistance  of  the  organism  to 
mercuric  salts  is  described  as  specific.  W.  D.  H. 

Behaviour  of  Yeasts  in  Mineral  Solution.  Alexander 
Kossowicz  (Chem.  Centr.,  1903,  i,  475  ;  from  Zeit.  Landw.  Versuchswes. 
Oesterr.,  6,  27 — 59). — In  mineral  solutions  containing  only  sugar,  yeast 
increases  only  slowly  and  without  visible  evolution  of  carbon  dioxide. 
Fermentation  takes  place,  however,  in  such  solutions  when  com¬ 
mercial  sugar  is  employed,  owing  no  doubt  to  the  impurities  present. 
Potassium  salts,  in  considerable  quantity,  delay  fermentation,  but 
yeast  becomes  accustomed  to  moderately  large  amounts,  whilst  smaller 
amounts  even  promote  fermentation.  Variations  in  the  amount  of 
potassium  present,  such  as  occur  in  practice  may  have  a  decided 
influence  on  the  fermentation.  N.  H.  J.  M. 

Development  of  Yeast  in  Sugar  Solutions  without  Fermenta¬ 
tion.  D.  Iwanowski  ( Gentr .  Bakt.  Par.,  1903,  II,  10,  180 — 183,  and 
209 — 214.  Compare  this  vol.,  ii,  319,  and  A.  Brown,  Trans.,  1894,  65, 
916). — A  further  reply  to  A.  Richter  ( loc .  cit.).  Reference  is  made  to 
previous  experiments,  which  showed  that  yeast  can  consume  sugar 
almost  without  alcoholic  fermentation  provided  that,  in  addition  to 
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free  aeration,  the  nutritive  solution  is  suitable  in  composition  and 
contains  only  about  05  per  cent,  of  sugar.  N.  H.  J.  M. 

Action  of  Certain  Metallic  Salts  on  the  Growth  of  Micro¬ 
organisms.  David  Nabarro  (Trans.  Path.  Soc.  London,  1903,  54, 
48 — 61). — The  salts  mainly  used  were  nickel  chloride  and  copper 
sulphate.  A  large  number  of  micro-organisms  were  investigated,  and 
addition  of  these  salts  in  varying  amounts  to  the  cultures  inhibited 
their  growth  in  different  degrees.  W.  D.  H. 

The  Inhibitory  Effect  on  Bacterial  Growth  of  the  Viscid 
Exudation  obtained  from  Tabetic  Joints.  C.  G.  Seligmann 
(Trans.  Path.  Soc.  London,  1903,  54,  68 — 74). — It  was  noticed  that 
open  joint  wounds  in  cases  of  tabes  did  not  become  septic,  and  that 
the  viscid  exudation  removed  from  the  joints  did  not  putrefy  after 
removal,  and  when  various  bacteria  were  added  to  it  they  did  not 
grow.  The  substance  to  which  the  viscidity  is  due  contains  no 
phosphorus,  but  is  a  mucoid.  On  dilution,  the  viscid  fluid  loses  much 
of  its  viscidity,  and  then  readily  putrefies.  The  inhibitory  effect  on 
bacterial  growth  is  attributed,  not  to  any  chemical  material  in  the 
exudation,  but  to  its  physical  condition.  Experiments  with  other 
viscid  fluids,  or  culture  media  rendered  viscid,  confirm  this  view. 

W.  D.  H. 

Influence  of  a  Momentary  Increase  in  the  Tension  of  Oxygen 
on  the  Respiration  of  Fruits  containing  Volatile  Esters  during 
the  Period  of  Maturity  in  which  they  emit  Perfume.  C.  Gerber 
(Compt.  rend.  Soc.  Biol.,  1903,  55,  267 — 269). — A  sudden  and  momen¬ 
tary  increase  in  the  tension  of  oxygen  reduces  the  respiratory  quotient 
of  odoriferous  fruits.  The  diminution  in  the  fermentation  quotient  is 
due  to  the  oxidation  of  the  alcohols  which  are  normally  produced  and 
which  lead  to  the  high  value  of  the  quotient  C02/02  noticed  in  these 
fruits. 

When  the  value  of  the  respiratory  quotient  remains  above  unity, 
notwithstanding  the  increased  tension  of  oxygen,  the  oxidation  of 
alcohol  is  partial,  whilst  there  is  a  greater  production  of  volatile  esters. 
If,  however,  the  value  of  the  quotient  falls  below  unity,  the  alcohol  is 
completely  oxidised,  and  the  aroma  disappears  or,  at  least,  greatly 
diminishes.  N.  H.  J.  M. 

Respiration  of  Odoriferous  Fruits  at  the  Time  of  Complete 
Maturity  when  placed,  in  the  Green  and  Odourless  State,  in 
Air  Enriched  in  Oxygen.  C.  Gerber  (Compt.  rend.  Soc.  Biol.,  1903, 
55,  269 — 271.  Compare  preceding  abstract). — The  effect  of  an  in¬ 
crease  in  the  tension  of  oxygen  on  the  ripe  fruit,  still  green  and  without 
odour,  is  the  reverse  of  that  observed  when  the  fruit  has  acquired  its 
perfume.  The  value  of  the  respiratory  quotient  increases  and  has  all 
the  characters  of  a  fermentation  quotient. 

The  prolonged  increase  in  the  tension  of  oxygen  expedites  the 
maturation  of  the  fruits.  N.  H.  J.  M. 
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Anaerobic  Metabolism  of  Higher  Plants  and  its  Relation  to 
Alcoholic  Fermentation.  Julius  Stoklasa,  Joh.  Jelinek,  and 
Eugen  Vitek  ( Beitr .  chem.  Physiol.  Path.,  1903,  3,  460 — 509). — The  re¬ 
sults  of  experiments  with  sterilised  sugar-beet  si  owed  that,  in  complete 
absence  of  micro-organisms,  an  alcoholic  fermentation  takes  place. 
The  roots  contain  an  invertase  and  an  enzyme  very  similar  to  zymase. 
Both  enzymes  are  produced  in  absence  of  air. 

The  amount  of  carbon  dioxide  produced  in  anaerobic  transpiration  is 
only  about  50  per  cent,  of  that  produced  normally,  a  portion  of  the 
carbon  being  presumably  utilised  in  the  production  of  new  constitu¬ 
ents  of  the  living  protoplasm.  N.  H.  J.  M. 

Occurrence  of  Salicylic  Acid  in  Fruits.  F.  W.  Traphagen 
and  Edmund  Burke  ( J .  Amer.  Chem.  Soc.,  1903,  25,  242—244). — 
Salicylic  acid  seems  to  be  constantly  present  in  very  small  amount  in 
fresh  fruits.  The  fruit  was  distilled  in  each  case  with  phosphoric 
acid  and  the  distillate  examined  for  salicylic  acid.  A.  McK. 

Enzymes  of  the  Tea  Leaf.  Harold  H.  Mann  (J.  Asiatic  Soc. 
Bengal,  1901,  70,  154 — 166). — The  oxydase  of  tea  leaves  is  most 
active  below  55°  and  is  destroyed  at  about  80°;  it  is  very  sensitive  to 
acids  and  alkalis.  The  oxydase  occurs  chiefly  in  the  unopened  tip 
leaf  of  the  shoot  and  in  the  stems ;  the  amount  diminishes  as  the  leaf 
gets  older. 

Leaves  grown  under  similar  conditions  yield  the  most  highly 
flavoured  tea  when  the  amount  of  enzyme  is  greatest,  and  the  amount 
of  enzyme  seems  to  be  connected  with  the  proportion  of  phosphoric 
acid  in  the  soil.  The  quantity  of  enzyme  in  leaves  increases  materially 
during  withering. 

The  small  amount  of  starch  present  in  tea  leaves  remains  during 
withering,  but  disappears  during  fermentation.  N.  H.  J.  M. 

Some  of  the  Compounds  present  in  American  Cheddar 
Cheese.  Lucius  L.  van  Slyke  and  Edwin  B.  Hart  (Bull.  New  York 
Agric.  Expt.  Stat.,  Ho.  219,  1902,  203 — 216.  Compare  this  vol.,  i, 
215). — All  the  cheeses  examined  contained  paranuclein.  Cheese  4^ 
months  old  contained  lysatine,  histidine,  and  lysine  ;  after  15  months, 
tetramethylenediamine  and  lysine  were  found. 

Arginine  could  not  be  detected  and  guanidine  was  not  looked  for. 
Winterstein  and  Thony’s  results  (Abstr.,  1902,  ii,  687)  indicate  that 
guanidine  probably  occurs  in  Emmenthaler  cheese,  which  also  contains 
pentamethylenediamice,  a  reduction  product  of  lysine  (Etlinger,  Zeit. 
physiol.  Chem.,  1900,  29,  334). 

It  seems  probable  that,  in  the  ripening  of  hard  cheeses,  a  conversion 
of  primary  into  secondary  amino-compounds  takes  place  and  that  the 
flavour  of  normal  cheese  depends  on  these  changes. 

Cheese  ripened  at  temperatures  above  16 — 18°  contains  considerable 
quantities  of  ammonia. 

The  gases  produced  in  “gassy”  cheese  consist  partly  of  hydrogen. 

N.  H.  J.  M. 
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Improved  Apparatus  for  Accurate  Gas  Analysis.  William  H- 
Sodeau  ( J. .  Soc.  Ghem.  Ind.,  1903,  22,  187 — 191). — The  measuring 
tube  has  at  the  top  a  cylindrical  bulb  of  26  mm.  internal  diameter, 
joined  to  a  capillary  tube.  Below  the  bulb  is  a  straight  stem 
graduated  from  35  c.c.  to  50c.c.  in  0‘1  c.c.  divisions.  The  capillary  tube 
is  bent  at  right-angles  and  is  provided  with  a  three-way  stop-cock,  the 
zero  point  of  the  graduation  being  at  that  side  of  the  stop-cock 
furthest  from  the  measuring  tube.  A  small  U-tube  is  connected  with 
the  branch  of  the  stop-cock  not  in  connection  with  the  measuring 
tube,  and  serves  for  collecting  the  mercury  employed  for  cleaning 
absorbents  out  of  the  capillary  tube.  The  bottom  of  the  measuring 
tube  is  connected  to  a  side  piece  on  the  levelling  tube.  The  latter, 
at  its  lower  end,  is  joined  to  a  T-piece,  one  branch  of  which  is  in 
connection  with  the  mercury  reservoir,  and  the  other  with  a  length  of 
india-rubber  tubing  capable  of  being  compressed  by  means  of  a  screw 
clip.  This  serves  as  a  fine  adjustment  for  levelling  the  mercury 
after  cutting  off  the  reservoir  by  a  stop-cock.  The  measuring  and 
levelling  tubes,  as  well  as  a  “  Kew  principle  ”  correction  tube,  are 
enclosed  in  a  water-jacket.  The  pipettes  for  absorbents  are 
horizontal,  cylindrical  bulbs  and  are  joined  to  the  capillary  of  the 
measuring  tube  by  a  piece  of  pressure  tubing,  a  second  three-way  stop¬ 
cock  being  placed  between  the  joint  and  pipette.  The  other  branch 
of  this  stop-cock  connects  with  a  small  mercury  reservoir.  The  levels 
are  read  by  means  of  a  telescope.  W.  P.  S. 

Report  of  the  Committee  on  Indicators.  Georg  Lunge 
(Zeit.  angew.  Chem.,  1903,  16,  145 — 148). — The  choice  of  the  com¬ 
mittee  has  fallen  on  phenolphthalein  for  the  titration  of  the  organic 
acids  and  on  methyl-orange  for  the  titration  of  mineral  acids  and 
alkali  hydroxides  or  carbonates.  Methods  for  the  estimation  of  alkali 
silicates,  borates,  and  aluminates  will  be  published  later  on. 

L.  DE  K. 

Volumetric  Estimation  of  Free  and  Combined  Sulphuric 
Acid.  Gustav  Frerichs  (Arch.  Phar?n.,  1903,  241,  159 — 160). — 
The  method  is  similar  to  that  recently  proposed  for  the  estimation  of 
selenium  (this  vol.,  ii,  327);  it  is  based  on  the  fact  that  silver  sul¬ 
phate  is  insoluble  in  alcohol,  whereas  the  nitrate  is  soluble.  The  solu¬ 
tion,  neutralised  if  necessary,  is  mixed  with  excess  of  silver  nitrate  and 
evaporated  to  dryness ;  the  residue  is  powdered  with  a  few  drops  of 
95  per  cent,  alcohol,  brought  on  to  a  filter,  and  washed  with  alcohol  until 
the  filtrate  gives  at  most  a  very  faint  opalescenoe  with  hydrochloric 
acid.  The  residue  on  the  filter  is  brought  into  a  beaker,  and  mixed 
with  about  10  c.c.  of  dilute  nitric  acid  and  100  c.c.  of  water;  the 
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whole  is  heated  for  about  5  minutes  until  the  silver  sulphate  has 
dissolved,  cooled  a  little,  mixed  with  some  iron  alum  solution,  and 
titrated  with  JVf 10  potassium  thiocyanate  solution ;  1  c.c.  of  this 
•corresponds  with  0‘0040  gram  of  S03,  or  0,0049  gram  of  H2S04. 

Sulphur  in  an  organic  compound  can  be  estimated  by  this  method, 
which  also  permits  of  the  estimation  of  sulphur  and  halogens  in  one 
operation.  The  procedure  is  quite  similar  to  that  adopted  in  the  case 
of  selenium.  C.  F.  B. 

Gravimetric  Estimation  of  Selenium.  Alexander  Gutbier 
and  E.  BonN  (Zeit.  anorg.  Chem.,  1903,  34,  448 — 452). — In  aqueous 
solution,  selenic  acid  is  scarcely  attacked  by  hypophosphorous  acid.  In 
neutral  or  acid  solution,  the  reduction  of  selenium  dioxide  by  hypo- 
phosphorous  acids  proceeds  past  the  elementary  stage  and  some 
hydrogen  selenide  is  formed.  In  slightly  alkaline  solution,  the  reduc¬ 
tion  to  the  element  takes  place  quantitatively,  and  the  separated  selenium 
can  be  collected  and  dried  at  105°.  If  the  selenium  is  originally  in  a 
higher  state  of  oxidation,  it  must  be  reduced  by  boiling  with  hydro¬ 
chloric  acid  until  no  more  chlorine  is  evolved.  J.  McC. 

Detection  and  Estimation  of  Ammonia  in  Waters  by  means 
•of  Diaminophenol.  Manget  and  Marion  {Ann.  Chim.  anal.,  1903, 
•8,  83). — Diaminophenol  (amidol)  is  recommended  for  the  detection  and 
colorimetric  estimation  of  traces  of  ammonia  in  waters.  It  is  said 
to  be  vastly  superior  to  the  Nessler  reagent,  showing  very  distinctly 
1  part  per  million  or  even  less.  L.  de  K. 

Estimation  of  Citrate  soluble  Phosphoric  Acid.  Rudolf 
Woy  {Chem.  Zeit.,  1903,  27,  279 — 280). — Fifty  c.c.  of  the  usual 
solution  in  water  containing  2  per  cent,  of  citric  acid  are  mixed  with 
30  c.c.  of  nitric  acid  of  sp.  gr.  1T5,  45  c  c.  of  ammonium  nitrate 
solution  (containing  340  grams  per  litre),  and  heated  ro  boiling ; 
100  c.c.  of  a  boiling  6  per  cent,  solution  of  ammonium  molybdate 
are  then  added  and  the  flame  is  removed.  After  15  minutes,  the  clear 
liquid  is  passed  through  a  Gooch  crucible  and  the  precipitate  is  washed 
with  50  c.c.  of  a  “  washing  liquid  ”  (50  grams  of  ammonium  nitrate, 
and  40  c.c.  of  nitric  acid  per  litre).  The  precipitate  is  now  dissolved 
in  10  c.c.  of  8  per  cent,  ammonia,  20  c.c.  of  ammonium  nitrate  solu¬ 
tion,  30  c.c.  of  water,  and  1  c.c,  of  molybdate  solution  are  added,  and 
after  heating  to  boiling  20  c.c.  of  nitric  acid  are  quickly  introduced. 
The  precipitate  is  now  collected  in  the  Gooch  crucible,  first  washed 
with  the  “  washing  liquid,”  and  finally  with  alcohol  and  ether.  After 
removing  this  by  suction,  the  crucible  is  placed  inside  a  nickel  crucible 
and  gradually  ignited  until  the  mass  has  assumed  a  uniform  bluish- 
black  appearance.  The  precipitate  then  contains  3 ‘946  per  cent,  of 
phosphoric  oxide.  L.  de  K. 

Estimation  of  Available  Phosphoric  Acid  in  Manures. 
Walter  F.  Sutherst  {Analyst,  1903,  28,  66 — 71). — By  extracting 
the  fertiliser  with  successive  fresh  quantities  of  citric  acid  solution, 
thus  approximately  imitating  the  renewal  of  sap  in  roots,  it  was 
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found  that  practically  the  whole  of  the  phosphoric  acid  was  obtained 
from  basic  slag  in  five  extractions  and  from  coprolite  (mineral 
phosphate)  in  eight  extractions.  Three  grams  of  the  fertiliser  were 
treated  with  300  c.c.  of  1  per  cent,  citric  acid  solution  each  time,  the 
duration  of  the  extractions  being  48  hours.  Other  experiments 
showed  that  potassium  hydrogen  oxalate  and  potassium  hydrogen 
tartrate  had  about  the  same  solvent  action  as  citric  acid,  whilst 
potassium  hydrogen  malate  was  much  weaker  (compare  Abstr., 
1902,  ii,  44).  W.  P.  S. 

Estimation  of  Coal  in  Pyrites.  Frederick  P.  Treadwell  and 
A.  A.  Koch  ( Zeit .  angew.  Ghem.,  1903,  16,  173 — 175). — Coal  in 
pyrites  may  be  estimated  with  sufficient  accuracy  by  simply  taking 
the  loss  on  ignition  and  allowing  for  moisture  and  sulphur  and  also 
for  the  oxygen  absorbed  by  the  iron  during  the  heating. 

The  amount  of  carbon  may  be  approximately  obtained  by  multiply¬ 
ing  the  percentage  of  coal  thus  found  by  0-89.  L.  de  K. 

Estimation  of  Carbon  Dioxide  in  the  Carbonates  of  the 
Alkali  and  Alkaline  Earth  Metals  by  means  of  the  Alkali- 
meter.  S.  Fokin  (J.  Russ.  Phys.  Ghem.  Soc.,  1903,  35,  76 — 78). — 
In  estimating  the  carbon  dioxide  in  salts  of  the  alkali  and  alkaline 
earth  metals  or  in  minerals  by  treatment  with  an  acid  in  an  alkali- 
meter,  the  loss  of  weight  of  which  is  measured,  the  author  finds  that 
better  results  are  obtained  if  phosphoric  acid  is  used  instead  of 
hydrochloric  or  nitric  acid.  He  recommends  Rohrbeck’s  apparatus, 
about  1  gram  of  the  substance  being  treated  with  12  c.c.  of  a  mixture 
of  equal  volumes  of  water  and  phosphoric  acid.  The  evolution  of 
the  carbon  dioxide  is  completed  by  boiling  the  solution,  and  both 
during  and  after  the  reaction  dry  air  is  kept  passing  through  the 
apparatus.  T.  H.  P. 

Influence  of  the  Nature  of  the  Cathode  on  the  Quantitative 
Electrolytic  Separation  of  Metals.  Auguste  Hollard  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  217 — 221). — Advantage  is  taken  of  the  relation¬ 
ship  established  by  Caspari  (Abstr.,  1900,  ii,  7)  between  the  polarisa¬ 
tion  tension  of  hydrogen  and  the  nature  of  the  cell  cathode  to 
separate,  even  in  acid  solutions,  metals  having  but  slightly  different 
electric  tensions. 

The  cell  is  arranged  so  that  both  the  cathode  and  the  metal  eventu¬ 
ally  deposited  on  this,  lower  the  polarisation  tension  of  hydrogen, 
thus,  for  the  separation  of  cadmium  and  zinc,  cathodes  of  cadmium  or 
tin  are  employed.  A  number  of  results,  illustrating  the  accuracy  with 
which  cadmium  may  be  thus  separated  from  zinc,  are  tabulated  in  the 
original.  T.  A.  H. 

Application  of  Hydrofluoric  Acid  in  Iron  Works  Laboratories. 
Rudolf  Fried  (Zeit.  angew.  Ghem.,  1903,  16,  176 — 181). — The  addition 
of  a  little  hydrofluoric  acid  is  recommended  when  dissolving  samples  of 
iron  in  nitric  acid  for  the  purpose  of  analysis.  The  amount  of  acid  to  be 
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added  depends  on  the  probable  amount  of  silicon  present ;  for  instance, 
1  c.c.  is  sufficient  for  1  gram  of  ferro-silicon. 

Although  the  beakers  become  somewhat  unsightly,  they  are  scarcely 
acted  on  by  this  treatment,  and  may  be  used  repeatedly. 

L.  de  K. 

Rivot’s  Quantitative  Estimation  of  Iron  in  Presence  of 
Zirconium.  Karl  Daniel  and  Hans  Leberle  (Zeit.  anorg.  Chem., 
1903,  34,  393 — 402). — According  to  Rivot,  iron  may  be  quantitatively 
estimated  in  a  mixture  of  ferric  oxide  with  the  oxides  of  zirconium, 
beryllium,  chromium,  tin,  or  silicon  by  reduction  in  a  current  of 
hydrogen,  but  the  accuracy  depends  on  the  proportions  of  the  oxides 
present. 

Various  mixtures  of  the  oxides  of  iron  and  zirconium  have  been 
examined.  The  reduction  to  metallic  iron  is  in  no  case  complete,  and 
as  the  proportion  of  zirconium  oxide  increases,  the  amount  of  ferric 
oxide  which  remains  unreduced  also  increases.  In  all  cases,  the 
reduced  product  was  pyrophoric,  and  this  necessitated  its  being  trans¬ 
ferred  to  a  weighing  bottle  from  the  ignition  tube  without  coming  into 
contact  with  the  air. 

Gutbier  and  Hiiller’s  results  (Abstr.,  1902,  ii,  701)  with  ferric  and 
aluminium  oxides  have  not  been  confirmed.  In  this  case,  the  authors 
find  the  same  discrepancy  as  with  zirconium  oxide,  and  they  cannot  ex¬ 
plain  Gutbier  and  Hiiller’s  results  by  the  supposition  of  a  compensation 
of  two  errors  acting  in  the  opposite  sense. 

The  authors  discuss  the  principle  of  Rivot’s  process  with  reference 
to  its  use  as  an  analytical  method.  J.  McC. 

Elimination  and  Estimation  of  Manganese  in  Certain  Pro¬ 
ducts.  M,  Emm.  Pozzi-Escot  (Ann.  Chim.  anal.,  1903,  8,  88). — 
Manganese  may  be  eliminated  from  technical  products,  for  instance, 
aromatic  acids,  by  cautious  addition  of  hydrogen  peroxide.  Ammonium 
persulphate  has  also  proved  very  useful.  L.  de  K. 

The  Causse  Tests  for  Water  Pollution.  Samuel  Rideal  (J. 
Sanitary  Inst.,  1902,  23,  505 — 507). — Causse’s  test  for  polluted  water 
— crystal- violet  (hexamethyltriaminotriphenylcarbinol)  bleached  by 
sulphurous  acid — was  found  to  be  quite  untrustworthy  (compare  Abstr., 
1901,  ii,  581).  The  author  considers  the  restoration  of  colour,  in  the 
case  of  pure  water,  to  be  due  to  the  removal  of  free  sulphurous  acid, 
either  by  oxidation  or  neutralisation,  and  to  be  no  indication  of  the 
purity  of  a  water.  On  this  account,  further  examination  of  Causse’s 
method  for  estimating  organic  nitrogen  (compare  Abstr.,  1902,  ii, 
584)  was  not  considered  to  be  necessary.  W.  P.  S. 

Estimation  and  Separation  of  Cyanates,  Cyanides,  Thio¬ 
cyanates,  and  Sulphides.  J.  Milbauer  (Zeit.  anal.  Chem.,  1903, 
42,  77 — 95). — A  Wurtz  flask  is  fitted  with  a  stop-cock  funnel,  the 
stem  of  which  reaches  the  bottom  of  the  flask ;  the  side-tube  is 
connected  with  a  vertically-placed,  bulbed  Allihn  condenser,  the  lower 
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end  of  which  dips  into  strong  potassium  hydroxide  solution.  The 
flask  is  charged  with  a  solution  of  potassium  hydrogen  sulphate  and 
cadmium  sulphate,  which  is  boiled  until  the  air  is  expelled  from  the 
apparatus.  The  mixed  solution  to  be  analysed  is  then  added  through 
the  funnel  at  such  a  rate  that  the  evolved  gases  are  completely 
absorbed  by  the  alkali.  The  sulphide  present  is  converted  into 
cadmium  sulphide,  the  cyanide  evolves  hydrogen  cyanide,  the  cyanate 
is  hydrolysed  to  ammonium  sulphate  and  carbon  dioxide,  the  thio¬ 
cyanate  is  left  unchanged.  After  boiling  for  half  an  hour,  these 
reactions  are  complete.  The  cadmium  sulphide  is  collected  on  a 
Gooch  filter,  the  filtrate  being  received  in  a  second  Wurtz  flask. 
Addition  of  a  little  ether  assists  the  filtration.  The  condenser  is 
rinsed  out  and  the  cyanide  in  the  distillate  is  titrated  by  Liebig’s 
method  after  adding  a  drop  of  potassium  iodide.  The  second  Wurtz 
flask  is  now  connected  with  the  condenser.  Alkali  is  run  in  through 
the  funnel  and  the  ammonia  is  distilled  over  into  Y/IO  sulphuric  acid. 
Finally,  the  thiocyanate  is  titrated  by  either  Volhard’s  or  Henriques’ 
method.  The  results  are  excellent.  A  control  may  be  obtained  by 
estimating  the  total  nitrogen  of  the  mixed  substances  by  Kjeldahl’s 
process  ;  this  method  becoming  practicable  after  adding  formaldehyde, 
to  convert  the  cyanide  into  hydroxyacetonitrile.  M.  J.  S. 

Detection  of  Methyl  Alcohol  in  Absinths.  Sangle-Ferriere 
and  L.  Cuniasse  (Ann.  Ghim.  anal.,  1903,  8,  82 — 83). — -Fifty  c.c.  of 
the  distilled  sample  are  mixed  with  1  c.c.  of  sulphuric  acid,  and  5  c.c. 
of  a  saturated  solution  of  potassium  permanganate  are  then  added. 
If,  after  a  few  minutes,  the  permanganate  colour  persists,  this  should 
be  destroyed  by  adding  a  drop  or  two  of  tannin  solution. 

,  The  liquid  is  then  rendered  faintly  alkaline  with  sodium  carbonate 
and  filtered.  To  the  filtrate  are  then  added  2  c.c.  of  a  solution  of 
phloroglucinol  (1  :  1000)  and  1  c.c.  of  strong  aqueous  potassium  hydr¬ 
oxide,  which  will  give  a  dark  red  colour  if  methyl  alcohol  is  present. 

The  alkaline  filtrate  may  also  be  acidified  with  dilute  sulphuric 
acid,  a  few  centigrams  of  gallic  acid  then  added,  and  when  dissolved, 
strong  sulphuric  acid  poured  down  the  sides.  A  blue  ring  indicates 
methyl  alcohol.  The  two  reactions  depend  on  the  formation  of 
formaldehyde  in  the  oxidation  of  methyl  alcohol.  L.  de  K. 

Degree  of  Acidity  and  other  Analytical  Data  of  various 
Wheaten  Flours.  Arnaldo  Fachinato  ( Gazzetta ,  1902,  32,  ii, 
543 — 555). — The  author  has  made  a  number  of  analytical  determina¬ 
tions  of  wheaten  flours  of  widely  varying  qualities  in  order  to  obtain 
data  for  the  evaluation  of  such  flours.  The  amount  of  moisture 
present  does  not  vary  much  in  different  flours,  and  can  only  be  used 
as  a  relative  criterion.  Of  more  value  is  a  knowledge  of  the  propor¬ 
tion  of  the  flour  soluble  in  water ;  and  in  the  samples  examined  this 
proportion  increases  from  3 '5 2  to  14*4  per  cent,  as  the  quality  of  the 
flour  becomes  lower.  The  most  certain  criterion,  however,  is  the 
degree  of  acidity  of  the  aqueous  extract,  or  better,  of  the  alcoholic 
(85°  strength)  extract  of  the  flour ;  alcohol  of  this  concentration 
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prevents  the  growth  of  micro-organisms,  which  sometimes  cause  a 
considerable  increase  in  the  acidity  of  the  aqueous  extract.  In  the 
alcoholic  extract,  the  acidity,  expressed  in  mg.  of  potassium  hydr¬ 
oxide  per  100  grams  of  flour,  varies  regularly  from  28  to  476  when 
phenolphthalein  is  used  as  indicator,  and  from  21  to  364  when  litmus 
is  employed.  The  determination  is  rapid  and  simple  and  gives  more 
trustworthy  results  than  those  obtained  from  a  determination  of  the 
ash  of  the  flour.  T.  H.  P. 

Separation  of  Unsaturated  Patty  Acids.  K.  Farnsteiner 
{Zeit.  Nahr.  Genussm.,  1903,  6,  161 — 166). — Mainly  controversial. 
The  author  maintains  the  accuracy  of  his  method  (compare  Abstr., 
1900,  ii,  767)  and  gives  the  results  of  further  estimations  of  the 
solubility  of  barium  oleate  in  mixtures  of  alcohol  and  benzene. 
Estimations  of  oleic  acid  in  various  oils  are  also  given.  W.  P.  S. 

Estimation  of  /3-Hydroxybutyric  Acid  in  Urine.  Ernst 
Darmstaedter  {Zeit.  physiol.  Ghem.,  1903,  37,  355 — 362). — The  trans¬ 
formation  of  /8-hydroxy butyric  acid  into  crotonic  acid  is  quantitative 
when  the  hydroxy-acid  is  distilled  with  50  per  cent,  sulphuric  acid  for 
several  hours  under  such  conditions  that  the  concentration  of  the 
sulphuric  acid  is  kept  practically  constant. 

The  method  recommended  is  as  follows:  100  c.c.  of  urine  are 
rendered  faintly  alkaline  with  sodium  carbonate  and  evaporated 
practically  to  dryness.  The  residue  is  mixed  with  150 — 200  c.c.  of 
50 — 55  per  cent,  sulphuric  acid  in  a  litre  flask  fitted  with  a  condenser 
and  dropping  funnel.  The  liquid  is  first  heated  gently  to  avoid 
frothing  and  then  rapidly  distilled,  water  being  run  in  from  the 
dropping  funnel  in  order  to  keep  the  volume  constant.  The  distillate, 
which  should  measure  300 — 350  c.c.,  is  extracted  with  ether,  the  ether 
distilled,  and  the  residue  heated  on  the  sand-bath  at  160°  in  order  to 
remove  fatty  acids,  then  dissolved  in  50  c.c.  of  water,  filtered,  and 
the  clear  solution  titrated  with  AT/10  sodium  hydroxide,  using  phenol¬ 
phthalein  as  indicator.  100  c.c.  of  Nj  10  alkali  are  equivalent  to 
0-86  gram  of  crotonic  or  1'0406  grams  of  hydroxybutyric  acid. 

J.  J.  S. 

Detection  of  Salicylic  Acid  in  Poods  by  the  Ferric  Chloride 
Test.  Henri  Taffe  {Ann.  Chim.  anal.,  1903,  8,  84). — Light  petrol¬ 
eum  of  sp.  gr.  less  than  0'70  is  now  recommended  for  the  extraction 
of  acid  solutions  containing  salicylic  acid  instead  of  the  author's 
previous  mixture  of  light  petroleum  and  ether.  No  substances  which 
interfere  will  then  pass  into  solution.  L.  de  K. 

Detection  of  Heated  Milk.  Franz  Utz  {Milch.  Zeit.,  1903,  32, 
129 — 131). — SchardiDger’s  reaction  (compare  Abstr.,  1903,  ii,  190) 
was  found  to  be  untrustworthy,  because  even  unheated  milk,  unless 
perfectly  fresh,  does  not  decolorise  the  methylene-blue  solution.  After 
rendering  the  milk  feebly  alkaline  with  milk  of  lime,  it  decolorises  the 
methylene-blue,  but  boiled  milk,  when  made  alkaline,  behaves  in 
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exactly  the  same  manner  as  unheated  milk.  The  reaction  in  this  case 
is  probably  due  to  the  reducing  powers  of  the  sugars  present. 

W.  P.  S. 

Detection  of  Fatty  Oils  by  Micro-chemical  Saponification. 
C.  Hartwich  and  W.  Uhlmann  (Arch.  Pharm.,  1903,  241,  111 — 115. 
Compare  this  vol.,  ii,  36). — Water  is  saturated  with  potassium 
hydroxide  in  the  cold,  and  the  solution  mixed  with  an  equal  volume 
of  20  per  cent,  ammonia;  three  other  solutions  are  prepared  from  this 
by  diluting  it  respectively  with  one,  two,  and  three  times  its  volume 
of  water.  A  drop  of  each  of  the  four  solutions  is  placed  on  an  object 
glass,  and  a  little  of  the  oil  is  stirred  into  each  drop  with  the  point  of 
a  needle;  the  oil  breaks  up  into  tiny  drops  of  different  size.  The 
mixtures  are  then  covered  with  cover-glasses  and  examined,  both  in 
ordinary  and  in  polarised  light,  at  intervals  during  3  day  ;  generally, 
after  1  and  4£  hours  and  1  and  3  days.  The  potassium  salt  of  the  fatty 
acid  separates  either  in  definite  crystals  of  varying  configuration  or 
in  spherites,  that  is,  spherical  aggregates  of  tiny  crystals  which 
exhibit  a  dark  cross  in  polarised  light.  The  appearances  obtained  are 
described  in  the  case  of  olive,  almond,  peach-kernel,  arachis,  linseed, 
poppy,  and  castor  oils.  C.  F.  B. 

Analysis  of  Aniline  Oil  by  the  Volumetric  Method.  W.  G. 

Schaposchnikoff  and  Sachnowsky  (J.  Russ.  Phys.  Chem.  Soc.,  1903, 
35,  72 — 75). — The  author  gives  an  improved  method  of  carrying  out 
Reinhardt’s  process  for  estimating  the  aniline  and  toluidine  in  aniline 
oil,  which  depends  on  the  biomination  of  these  two  amines  by  potass¬ 
ium  bromate  in  hydrobromic  acid  solution ;  the  reactions  are  as 
follows  :  NH2Ph,HBr+2HBr  +  KBr03  =  C6H2Br3-NH2  +  KBr  +  3H20, 
and  3CfiH4Me-  NH2,HBr  +  3HBr  4  KBr03  -  3C6H2MeBr2*NH2  + 
KBr-f6H20.  The  potassium  bromate  used  is  the  reci  ystallised  com¬ 
mercial  product  of  which  an  8  per  cent,  solution  is  prepared,  the 
strength  being  determined  by  mixing  25  c.c.  with  5  grams  of  potassium 
iodide  and  3  c.c.  of  25  per  cent,  hydrobromic  acid  solution,  and  esti¬ 
mating,  by  titration  with  standard  thiosulphate,  the  iodine  set  free 
according  to  the  equation  :  KBr034-  6HBr  +  6KI  =  3I24-  7KBr  4-  3H20. 
One  gram  of  iodine  corresponds  with  0,22083  gram  of  potassium  brom¬ 
ate,  that  is,  with  0T223 1  gram  of  aniline,  or  0T 4061  gram  of  toluidine. 
About  1  gram  of  the  aniline  oil  is  dissolved  in  about  60  grams  of  25 
per  cent,  hydrobromic  acid  solution,  and  the  bromate  solution  run  in 
until  the  clear  liquid  above  the  bromide  precipitate  assumes  a  yellow 
coloration.  Then,  if  a  is  the  weight  of  oil  taken,  n  the  number  of  c.c. 
of  bromate  solution  employed,  ta  and  tt  the  amounts  of  aniline  and 
toluidine  respectively  corresponding  with  1  c.c.  of  the  bromate  solution, 
the  percentage  of  aniline  in  the  oil  is  given  by  :  100 ta(ntt  —  a)ja(tt  -  ta), 
and  that  of  the  toluidine  by  100 tt(a  —  nta)/a(tt  -ta).  T.  H.  P. 

Evaluation  of  Ethyl-a-and  /3-naphthylamines.  Wilhelm  Vaubel 
(Chem.  Zeit.,  1903,27,  278 — 279). — Commercial  ethyl-a-naphthylamine 
has  a  sp.  gr.  1  *07 3,  whilst  the  /3-compound  has  a  sp.  gr.  1  062  at  18°. 
The  former  boils  over  a  range  of  temperature  from  292°  to  323°,  the 
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major  part  distilling  at  310 — 323°  under  745  mm.  pressure;  ethyl- 
/3-naphthylamine  boils  between  322° and  336°,  50  percent,  distilling  at 
the  latter  temperature.  On  attempting  to  estimate  the  amount  of 
bromine  absorbed  when  a  solution  of  the  a-base  in  acetic  acid,  to  which 
sulphuric  acid  and  potassium  bromide  have  been  added,  is  titrated 
with  aqueous  potassium  bromate,  it  was  found  that  3  mols.  of  bromine 
disappeared  for  each  2  mols.  of  the  base,  but  that  of  this  2  mols.  were 
used  in  oxidising  the  amine,  and  only  1  mol.  effected  substitution.  With 
etbyl-/3-naphthylamine,  on  the  other  hand,  4  mols.  of  bromine  dis¬ 
appeared  for  2  mols.  of  the  base,  of  which  3  mols.  act  as  a  substituting, 
and  1  mol.  as  an  oxidising,  agent.  The  addition  of  sulphuric  acid  to 
the  a-derivative  produces  a  precipitate,  but  not  with  the  /3-derivative  ; 
in  the  action  of  bromine  on  the  a-derivative,  an  immediate  purple-red 
coloration  is  developed  ;  with  the  /3-derivative,  on  the  other  hand,  a 
green  coloration  is  obtained.  K.  J.  P.  0. 

The  Volumetric  Estimation  of  Alkaloids.  Carl  Kippenberger 
( Zeit .  anal.  Chem .,  1903,  42,  101 — 108). — The  author’s  experiments 
show  that  the  results  obtained  by  Gordin’s  method,  whether  using 
Wagner’s  or  Mayer’s  reagent  (Abstr.,  1900,  ii,  119),  are  so  profoundly 
influenced  by  the  proportion  of  free  acid,  as  well  as  by  that  of  the 
potassium  iodide  in  the  solution,  that  they  are  useless  for  quantitative 
purposes,  being  not  only  far  too  high,  but  extremely  irregular. 
Gordin’s  suggestion  that  the  acid  should  be  standardised  by  a  known 
quantity  of  morphine  is  also  found  to  be  unserviceable,  since  equiva¬ 
lent  quantities  of  morphine  and  strychnine  titrated  under  identical 
conditions  gave  widely  different  results.  It  is  further  objected  that 
many  of  the  impurities  which  would  inevitably  be  present  in  alkaloids 
obtained  in  the  course  of  pharmaceutical  or  toxicological  investi¬ 
gations  would  combine  with  some  of  the  acid  present  and  therefore  be 
calculated  as  alkaloid.  M.  J.  S. 

Estimation  of  Quinine  in  Mixtures  of  Cinchona  Alkaloids, 
in  Cinchona  Bark,  and  in  Galenical  Preparations  obtained 
from  these.  Waldemar  Hille  (Arch.  Pharm  ,  1903,  241,  54 — 110). 
— The  various  methods  of  separating  the  alkaloids  of  cinchona  bark 
and  estimating  the  quinine  "have  been  examined.  For  details,  the 
original  paper  must  be  consulted. 

Treatment  with  Ether . — This  does  not  permit  of  an  accurate  estima¬ 
tion  of  the  quinine,  for  the  accompanying  alkaloids  also  go  into  solu¬ 
tion  to  an  appreciable  extent.  In  order  to  dissolve  1  part  of  the 
respective  alkaloids  at  the  ordinary  temperature,  the  following  number 
of  parts  are  required  of  (1)  absolute  ether,  sp.  gr.  0'718  at  17°;  (2) 
ether  containing  4  percent,  of  alcohol,  sp.  gr.  0'726  at  15°;  (3)  ether 
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Cinchonidine  .... 

...  354 

68 

222 

ANALYTICAL  CHEMISTRY. 


397 


The  alkaloids  dissolve  but  slowly  in  ether  at  the  ordinary  tempera¬ 
ture.  Solutions  made  at  a  higher  temperature  easily  remain  super¬ 
saturated.  In  all  cases,  the  alkaloids  are  much  more  soluble  in  ether 
just  after  they  have  been  precipitated  from  solutions  of  their  salts  by 
means  of  an  alkali.  Under  these  circumstances,  an  extremely  concen¬ 
trated  solution  of  quinine  in  alcoholic  ether  can  be  obtained,  but  the 
ether  cannot  be  evaporated  from  this  solution  at  a  temperature  as  high 
as  60 — 80°.  Although  this  method  is  useless  for  the  estimation  of 
quinine,  it  may  be  used  to  obtain  from  a  given  mixture  of  alkaloids  a 
mixture  richer  in  quinine  (see  next  paragraph). 

Herapathite  Method  of  de  Vrij. — This  is  one  of  the  best  methods. 
The  correction  for  the  solubility  of  the  quinine  herapathite  (iodo- 
sulphate)  in  the  mother  liquor  is  0  157  gram  in  100,  rather  than 
0T25.  In  two  test  experiments,  the  amount  of  quinine  obtained  was 
100-1  and  101  '5  per  cent,  of  that  taken.  The  result  is  inaccurate  if 
the  percentage  of  quinine  in  the  mixture  of  alkaloids  is  less  than  30, 
or  perhaps  40.  In  this  case,  the  mixture  of  alkaloids,  after  precipita¬ 
tion  with  sodium  hydroxide,  should  be  shaken  with  15  c.c.  of  ether 
for  a  short  time  only,  a  few  drops  of  ether  added  to  expedite  the 
separation  of  the  layers,  and  the  ethereal  layer  brought  rapidly  into  a 
small  flask ;  it  is  then  shaken  vigorously,  when  most  of  the  alkaloids 
accompanying  the  quinine  separate  and  can  be  filtered  off,  the  filter 
being  washed  with  ether.  The  alkaline  solution  is  shaken  four  times 
more  with  10  c.c.  of  ether.  The  ether  is  evaporated,  and  the  residue, 
which  contains  all  the  quinine  with  comparatively  little  of  the  other 
alkaloids,  can  be  treated  by  the  herapathite  method. 

Oxalate  Method  of  Shimoyama. — This  is  a  good  method,  and  in 
throe  test  experiments  the  amount  of  quinine  obtained  was  100‘7, 
101‘4,  and  100'95  per  cent,  of  that  taken. 

Polarisation  Method. — This  gives  good  results  if  the  quinine  is 
mixed  with  only  one  other  alkaloid,  the  identity  of  which  is  known. 
If  two  other  alkaloids  are  present,  and  still  more  with  three,  the  error 
of  the  experiment  is  increased  so  largely  in  the  calculation  of  the 
result  that  the  latter  may  be  quite  erroneous. 

Carles'  Method. — Although  quinine  sulphate  is  practically  insoluble 
in  aqueous  ammonium  sulphate,  a  correction  should  be  applied  for  the 
amount  that  dissolves  in  the  water  used  for  washing  ;  this  was  found 
to  be  0-0078  gram  in  20  c.c.  In  a  test  experiment,  the  amount  of 
quinine  found  was  101*9  of  that  taken. 

Tartrate  Method.  — This  method,  as  modified  by  J.  H.  Schmidt,  is  a 
good  one. 

Precipitation  with  Potassium  Iodide. — The  amounts  of  water  required 
to  dissolve  1  part  of  the  alkaloid  hydriodides  at  18 — 20°  are  respectively 
121,  1256,  97,  and  75’8,  taking  the  alkaloids  in  the  same  order  as  on 
p.  396.  It  is  not  possible  to  separate  the  alkaloids  by  this  method, 
but  use  may  be  made  of  it  to  find  whether  a  mixture  of  alkaloids 
contains  more  than  10  percent,  of  quinidine  ;  0'5  gram  of  the  mixture 
is  dissolved  in  water  containing  some  acid,  the  solution  is  neutralised, 
diluted  to  65  c.c.,  and  treated  with  0'3  gram  of  potassium  iodide;  a 
white  precipitate  is  obtained  only  when  more  than  10  per  cent,  of 
quinidine  was  present  in  the  mixture. 
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Precipitation  of  the  Nitroprussides. — To  dissolve  1  part  of  the 
nitroprussides,  2757,  231,  211,  and  482  parts  of  water  at  18 — 20°  are 
required,  but  a  dilution  of  over  1  : 700  is  necessary  in  order  to  prevent 
any  precipitation  of  the  alkaloids  other  than  quinine  when  all  three  are 
present  together,  so  that  a  convenient  method  of  separation  by  means 
of  these  salts  is  out  of  the  question. 

Chromate  Method. — To  dissolve  1  part  of  the  respective  chromates, 
2337,  230,  974,  and  272  parts  of  water  at  18 — 20°  are  necessary.  The 
solution  in  which  precipitation  is  effected  should  amount  to  200 
grams,  and  then  a  correct  result  will  be  obtained  even  if  0  2  gram 
of  cinchonine  is  present,  an  amount  never  likely  to  be  exceeded  if 
1  gram  of  the  mixture  of  alkaloids  is  taken  for  analysis.  The 
correction  for  solubility  of  the  quinine  salt  should  be  0-020  gram  per 
100  c.c.  of  mother  liquor  plus  wash-water.  In  a  test  experiment,  the 
amount  of  quinine  obtained  was  99"5  per  cent,  of  that  taken. 

Precipitation  of  the  Benzenethiosulphonates  (Abstr.,  1901,  i,  338). — 
To  dissolve  1  part  of  the  respective  salts,  5211,  654,  282,  and  296  parts 
of  water  at  18 — 20°  are  necessary.  The  precipitates  cannot  be  filtered 
quantitatively,  however,  and  attempts  to  precipitate  with  excess  of 
sodium  thiosulphate  and  estimate  the  excess  by  titration  with  iodine 
gave  unsatisfactory  results. 

Treatment  with  Ether  saturated  with  the  other  Alkaloids. — This  is 
a  new  method.  In  a  room  of  constant  temperature,  quinidme, 
cinchonine,  and  cinchonidine  are  allowed  to  remain  with  ether  and 
alcohol  in  the  proportions  2-44  :  0T4  : 1  *45  :  96  :  4  by  weight  during 
1  to  2  days,  the  mixture  being  shaken  frequently;  the  liquid  is  then 
withdrawn  as  required  without  filtration.  The  amount  of  alkaloids  it 
contains  varies  considerably  with  the  temperature ;  a  table  is  given 
of  the  amount  present  in  25  c.c.  of  the  saturated  ether  for  every  half 
degree  between  8°  and  20°;  this  amount  is  a^o  given  by  the  value 
of  the  expression  0-3857  +  (H)0975(<  -  14)  +  0’0000625(£  - 14)2.  In  an 
estimation,  0"5  gram  of  the  mixture  of  alkaloids  under  examination  is 
allowed  to  remain  for  an  hour  with  50  c.c.  of  the  saturated  ether  in  the 
room  at  constant  temperature  in  a  stoppered  cylinder  which  is  shaken 
frequently;  the  temperature  is  noted,  and  25  c.c.  are  transferred  with  a 
pipette  to  a  tared  beaker  and  evaporated,  and  the  residue  is  dx-ied  at 
125 — 135°  and  Aveighed;  its  weight,  less  that  of  the  alkaloids  contained 
in  25  c.c.  of  the  saturated  ether  at  the  temperature  noted,  gives  the  weight 
of  quinine  in  the  mixture.  The  method  gives  good  xesults,  the  error 
only  becoming  appreciable  when  very  little  cinchonine  and  cinchoni¬ 
dine  are  present ;  moreover,  it  is  the  only  method  that  gives  good 
results  when  the  amount  of  quinine  is  less  than  20 — 30  per  cent,  of  the 
total  alkaloids.  In  8  test  experiments,  the  quantity  of  quinine  found 
was  99-85,  99-3,  99%  100-9,  100-9,  100-3,  100-4,  and  102-3  of  that 
taken. 

The  herapathite,  oxalate,  and  tartrate  methods  are  probably  the 
most  accurate,  but  for  approximate  estimations  the  sulphate  method  is 
in  general  perhaps  the  most  suitable.  When  the  quinine  amounts 
to  less  than  20  per  cent,  of  the  total  alkaloids,  however,  the  method 
with  saturated  ether  is  most  convenient,  and  perhaps  is  so  in  all 
cases. 
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Analyses  are  given  of  a  number  of  samples  of  cinchona  bark ;  the 
percentage  of  quinine  varied  from  2 '13  to  0‘39,  thax.  of  the  total 
alkaloids  from  5'5  to  3'0.  Details  are  given  for  the  estimation  of 
quinine  in  extracts  and  tinctures  as  well  as  in  barks.  C.  F.  B. 

A  Proteid  Reaction  involving  the  use  of  Chromate. 
William  J.  Gies  ( Proc .  Amer.  Physiol.  Soc.,  1902,  xv — xvi  ;  Amer.  J. 
Physiol ,  8). — Solutions  of  chromates  of  uni-  and  bi-valent  cathions 
cause  no  precipitation  in  neutral  or  alkaline  proteid  fluids,  but  on  the 
addition  of  small  amounts  of  acids,  especially  strongly  dissociable  ones, 
flocculent  precipitation  of  proteid-chromate  occurs  in  every  case  ;  this 
is  very  striking  with  gelatin,  also  with  proteoses  (here  the  precipitate 
dissolves  on  warming  and  reappears  on  cooling).  Dichromates  with¬ 
out  acid  are  as  inert  as  chromates.  Hydroxyl  ions  prevent  the  reaction 
in  all  cases.  Possibly  the  reaction  is  due  to  the  formation  of  di¬ 
chromic  acid,  just  as  the  acetic  acid  and  potassium  ferrocyanide  test 
is  due  to  the  formation  of  hydroferrocyanic  acid.  W.  D.  H. 

Estimation  of  Proteolytic  Compounds  in  Cheese  and  Milk. 
Lucius  L.  Van  Slyke  and  Edwin  B.  Hart  (Amer.  Chem.  J .,  1903,  29, 
ii,  150 — 170). — In  order  to  estimate  the  various  soluble  nitrogenous 
principles  in  cheese  or  milk,  advantage  is  taken  of  certain  precipitants. 
The  precipitates  or  resulting  filtrates  are  then  treated  by  the  Kjeldahl- 
Gunning  process.  Addition  of  a  small  crystal  of  copper  sulphate  will 
facilitate  the  conversion  of  the  nitrogen  into  ammonia,  particularly 
when  estimating  the  total  nitrogen  in  cheese.  Twenty-five  grams  of 
well-sampled  cheese  are  mixed  in  a  mortar  with  an  equal  bulk  of  clean 
quartz  sand  and  extracted  with  100  c.c.  of  water  at  50 — 55°  for  half 
an  hour.  The  liquid  is  poured  off,  and  the  extraction  repeated  several 
times,  and  finally  the  volume  of  the  liquid  (not  counting  any  fatty 
layer)  is  made  up  to  500  c.c.  The  solution  is  then  passed  through  a 
cotton  filter. 

Estimation  of  Total  Water-soluble  Nitrogen. — Fifty  c.c.  of  the  aqueous 
solution  are  used.  Estimation  of  Nitrogen  in  the  Form  of  Paranuclein 
( Pseudonuclein ). — One  hundred  c.c.  of  the  aqueous  solution  are  mixed 
with  5  c.c.  of  a  1  per  cent,  solution  of  hydrochloric  acid  and  coagulated 
at  50 — 55°.  The  nitrogen  in  the  precipitate  represents  pseudonuclein. 
Estimation  of  Nitrogen  in  the  Form  of  Proteids  Coagulable  by  Pleat  in 
Neutral  Solution. — The  filtrate  is  then  neutralised  with  potassium 
hydroxide,  using  phenolphthalein  as  indicator,  and  heated  to  boiling. 
The  nitrogen  in  the  precipitate  (which  rarely  forms)  represents  the 
coagulable  proteids.  Estimation  of  Nitrogen  in  the  Form  of  Caseoses 
(Albumoses).— The  filtrate  is  treated  with  1  <j.c.  of  50  per  cent, 
sulphuric  acid,  saturated  with  zinc  sulphate,  and  heated  at  70°.  When 
cold,  the  precipitate  is  washed  with  a  slightly  acid  saturated  solution 
of  zinc  sulphate.  The  nitrogen  contained  in  this  precipitate  represents 
the  albumoses.  Estimation  of  Nitrogen  in  the  Form  of  Peptones. — 
One  hundred  c.c.  of  the  aqueous  extract  are  put  into  a  250  c.c.  flask, 
100  c.c.  of  water  are  added,  and  5  c.c.  of  sulphuric  acid.  A  30  per 
cent,  solution  of  phosphotungstic  acid  is  then  added  drop  by  drop 
until  no  further  precipitation  takes  place.  After  diluting  to  250  c.c. 
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and  filtering,  50  or  100  c.c.  are  used  for  the  estimation  of  nitrogen, 
and  the  peptones  are  thus  found  by  difference.  Other  processes  are 
described,  such  as  precipitation  by  tannic  acid  and  salt,  and  precipita¬ 
tion  by  bromine  and  hydrochloric  acid,  but  these  are  sometimes  le 
satisfactory.  Estimation  of  Nitrogen  in  the  Form  of  Amino-acid 
Compounds. — After  removal  of  the  peptones,  the  filtrate  contains 
amino-acids  and  ammonia.  By  estimating  the  total  nitrogen  in  this 
filtrate  and  allowing  for  that  present  as  ammonia,  the  amino-acids  may 
be  calculated.  Estimation  of  Nitrogen  in  the  Form  of  Ammonia. — 
One  hundred  c.c.  of  the  filtrate,  obtained  on  precipitating  the  aqueous 
solution  with  salt  and  tannic  acid,  are  distilled  with  addition  of 
magnesium  oxide,  and  the  ammonia  is  titrated  as  usual.  Estimation 
of  Nitrogen  in  the  Form  of  Unsaturated  Paracasein  Lactate. — The 
mass  insoluble  in  water  is  repeatedly  extracted  with  a  5  per  cent, 
solution  of  salt  until  500  c.c.  are  collected,  and  the  nitrogen  contained 
in  an  aliquot  part  of  the  filtrate  is  then  estimated  as  usual. 

The  processes  recommended  for  the  estimation  of  the  different 
proteids  in  milk  are  similar  to  those  described  for  cheese.  The  casein, 
however,  is  separated  by  diluting  10  grams  of  milk  with  90  c.c.  of 
water  at  40 — 42°  and  adding  1-5  c.c.  of  10  per  cent,  acetic  acid.  A 
somewhat  brief  description  is  also  given  of  a  process  for  the  estimation 
of  chloroform  in  milk  or  cheese,  as  this  is  said  to  be  used  for  antiseptic 
purposes  ;  it  is  based  on  the  decomposition  of  chloroform  by  alcoholic 
potassium  hydroxide  at  110°.  L.  de  K. 

Estimation  of  Soil  Acidity  and  the  Lime  Requirements  of 
Soils.  F.  P.  Yeitch  (J.  Amer.  Chem.  Soc.,  1902,  24,  1120 — 1128). — 
The  soil  (three  portions  of  10  grams)  is  treated  with  water  (50 — 60 
c.c.)  and  standard  lime-water  (10,  20,  and  30  c.c.)  and  at  once 
evaporated  to  dryness  in  platinum  dishes.  It  is  then  transferred  to 
Jena-glass  flasks  with  100  c.c.  of  water,  kept  over-night,  being 
occasionally  shaken,  and  filtered.  The  clear  or  only  slightly  turbid 
filtrate  (50  c.c.)  is  boiled  in  a  Jena  flask  with  a  few  drops  of  phenol- 
phthalein  solution  until  it  becomes  pink,  or  until  the  volume  is  reduced 
to  about  5  c.c.,  if  no  colour  is  produced.  Then,  with  the  two  portions 
of  treated  soil,  one  of  which  has  been  made  alkaline  and  the  other  of 
which  is  still  acid,  as  guides,  three  fresh  portions  of  10  grams  are  pre¬ 
pared,  with  addition  of  lime-water  as  before,  except  that  the  amounts 
of  lime-water  differ  by  only  1 — 2  c.c.  The  process  already  described  is 
repeated,  the  smallest  amount  of  lime-water  which  produces  the  pink 
colour  being  taken  as  the  acidity  equivalent  of  the  soil. 

A  number  of  results  obtained  by  the  method  are  given,  as  well 
as  the  indicated  lime  requirements  of  the  various  soils. 


N.  H.  J.  M. 
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Optical  Rotating  Power  of  Camphor.  Herman  Schlundt  (/. 
Physical  Ghem.,  1903,  7,  194 — 206). — The  rotation  of  camphor  was 
determined  at  various  concentrations  and  temperatures  in  carbon 
disulphide,  sulphur  monochloride,  phosphorus  trichloride,  and  sulphur 
dioxide.  It  was  found  that  the  specific  rotation  increased  with  con¬ 
centration  and  with  temperature.  The  following  values  were 
obtained  : 


Solvent.  t.  [<*]». 

Carbon  disulphide .  20°  55*41 

Sulphur  dioxide .  20  55*64 

Phosphorus  trichloride .  20  54*8 


40  56*4 


With  sulphur  monochloride  solutions,  ordinary  gas  light  was 
employed;  the  specific  rotation  at  20°  varied  from  37*3  to  42*4  for 
3*4  to  20*2  per  cent,  solutions.  L.  M.  J. 


Law  of  Substitution  in  Aromatic  Compounds.  Hugo  Kauff- 
mann  {J.  pr.  Ghem.,  1903,  [ii],  67,  334 — 338.  Compare  Abstr.,  1900, 
i,  480;  1901,  i,  318;  and  Eliirscheim,  Abstr.,  1903,  i,  79). — The 
following  table  shows  the  extent  to  which  the  molecular  magnetic 
rotations  of  a  number  of  benzene  derivatives  vary  from  the  normal, 
the  abnormality  of  benzene  being  taken  as  ±  0  : 


Dimelhyl-j9-phenylenedi- 


amine  .  10*967 

Diethylaniline .  8816 

Dimethylaniline  .  8  587 

Dimethyl-^o-toluidine  ...  7*518 

o  Phenylenediamine .  6  165 

m-Phenylenediamine  ...  5  617 

o-Anisidine  .  5*250 

^-Anisidine  .  4*834 

o-Toluidine  .  3*922 

Aniline .  3*821 

p-Toluidine  .  3*069 

Quinol  dimethyl  ether...  2*999 

m-Toluidine .  2*932 

Acetanilide  .  1*949 


Diphenyl . 

1*622 

Catechol  . 

1*350 

Pyrogallol  . 

1*163 

Phenol . 

0*662 

Ethylbenzene  . 

0*084 

Benzene  . 

...  ±0000 

Bromobenzene . 

...  -0*086 

Benzaldehyde  . 

...  -0*196 

BenzoDitrile  . 

.  .  -0*201 

Ethyl  benzoate  . 

...  -0*382 

Acetophenone . 

...  -0*560 

Benzoyl  chloride . 

...  -1*116 

o-Nitrotoluene . 

...  -1*730 

Nitrobenzene  . 

...  -2*152 

p-Nitrotoluene  . 

...  -2*321 

Those  derivatives  which  have  an  abnormality  greater  than  -4- 1  are 
rendered  luminous  by  Tesla-rays,  the  intensity  of  illumination  increas¬ 
ing  with  the  abnormality.  Those  compounds  with  a  plus  abnormality 
VOL.  lxxxiv.  ii.  28 
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and  also  bromobenzene,  can  be  substituted  in  the  ortho -  and  para-positions, 
the  others  in  the  me£a-position.  The  higher  the  abnormality,  the  greater 
the  ease  with  which  substitution  takes  place. 

Salt  formation  decreases  the  abnormality  of  the  amines,  but 
increases  that  of  the  phenols.  This  explains  the  formation  of  meta- 
substituted  compounds  from  aniline  sulphate,  the  stability  of  the  salts 
of  unstable  bases,  and  the  oxidation  by  air  of  phenols  in  alkaline 
solution.  G.  Y. 


Radiation  from  Polonium  and  the  Secondary  Radiation 
which  it  Produces.  Henri  Becquerel  ( Compl .  rend,.,  1903,  130, 
977 — 982). — An  account  of  the  impressions  made  on  a  photographic 
plate  by  metallic  polonium.  The  polonium  emits  rays  which,  when 
they  emerge  from  material  which  they  have  penetrated,  set  up  a 
secondary  radiation.  The  a-rays  from  polonium  are  very  penetrating. 
Of  the  three  distinct  parts  which  constitute  the  radiation  from  radium, 
two  are  present  in  the  polonium  radiation,  and  it  has  not  been  possible 
to  identify  anything  of  the  nature  of  cathode  rays  in  this.  The  radia¬ 
tion  from  uranium  (Abstr.,  1902,  ii,  238)  consists  solely  of  rays, 
analogous  to  the  a-rays  of  radium  and  polonium,  which  are  deviable 
by  a  magnetic  field.  In  the  uranium  rays,  no  canal  rays  or  cathode 
rays  are  to  be  found. 

It  is  pointed  out  that  the  designation  a-rays,  given  by  Rutherford 
to  the  absorbable  part  of  the  uranium  radiation,  is  apt  to  lead  to 
confusion.  J.  McC. 


Radioactive  Lead  as  a  Primary  Active  Substance.  Karl 
A  Hofmann  and  V.  Wolfl  (Ber.,  1903,  36,  1040 — 1047.  Compare 
Abstr.,  1901,  ii,  19,  159,  385,  655  j  1902,  ii,  78,  261,  397).— A  metal 
has  been  isolated  from  pitchblende,  the  salts  of  which  resemble,  in  all 
chemical  characters,  those  of  lead.  These  preparations  exhibit  in  very 
high  degree  both  a-  and  /3-radioactivity,  the  former  variety  being 
easily  absorbable,  and  the  latter  having  greater  permeating  power. 
The  a-activity  is  communicated  to  metals,  platinum,  gold,  lead,  and 
more  especially  palladium,  which  are  immersed  in  solutions  of  this 
radioactive  lead,  these  metals  acquiring  the  property  in  a  greater 
degree  than  the  original  preparation.  The  metals  retain  this  induced 
radioactivity  after  washing  or  drying  for  many  months,  but  lose  it  in  a 
few  minutes  on  heating.  In  this  treatment  with  metals,  the  active 
preparation  of  lead  loses  its  a-activity,  but  regains  it  entirely  on 
keeping  for  a  few  weeks. 

The  /3-activity  can  only  be  communicated  by  very  intimately  mixing 
the  radioactive  preparation  with  the  foreign  substance,  for  example,  by 
dissolving  both  materials  in  the  same  solution.  The  /3-activity  is  not 
removed  by  heating  to  redness.  On  subjecting  lead  to  the  influence  of 
a  polonium  preparation  which  was  powerfully  exhibiting  a-radioactivity, 
no  /3-activity  was  acquired  by  the  lead  ;  it  merely  possessed  induced 
a-activity.  K.  J.  P.  O. 
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Action  of  Radioactive  Substances  on  the  Electrical  Con¬ 
ductivity  of  Selenium.  Edmond  van  Aubel  ( Compt .  rend.,  1903, 
136,  929 — 930). — The  electrical  resistance  of  a  piece  of  selenium  was 
determined  by  the  Wheatstone  bridge  method  to  be  496,000  ohms.  It 
was  then  exposed  at  a  distance  of  about  3  cm.  from  the  surface  of 
hydrogen  peroxide  for  three  or  four  minutes,  and  the  resistance 
decreased  to  324,000  ohms.  When  similarly  exposed  for  fifteen 
minutes  to  turpentine,  the  resistance  diminished  from  461,000  ohms, 
to  386,000  ohms.  As  light,  radium  rays,  and  Rontgen  rays  produce 
a  similar  diminution  of  the  resistance  of  selenium,  the  experiments 
seem  to  show  that  hydrogen  peroxide  and  turpentine  emit  rays. 

J.  McC. 

Resistance  of  the  Ions  and  the  Mechanical  Friction  of  the 
Solvent.  Friedrich  Kohlrausch  ( Proc .  Roy.  Soc.,  1903,  71, 
338 — 350). — The  conductivity  of  dilute  solutions  may  be  expressed  by 
the  formula:  Kt  —  k18[1  +  a(t  -  1 8)  +  /3(t  -  18)2],  the  values  for  the 
constant  differing  little  for  W/10000  and  A/1000  solutions.  By 
extrapolating  the  curves,  it  is  found  they  all  pass  through  zero  value 
between  —  35°  and  -  41°.  As  a  first  approximation,  this  temperature 
may  be  assumed  constant,  and  hence  /?  =  (7 (a  -  A),  where  C  and  A  are 
constants  common  to  all  electrolytes  and  the  common  point  is.  at  the 
value  -1/(7.  Introducing  this  value  t0  where  the  conductivity  is 
zero,  the  conductivity  of  all  electrolytes  is  given  by  the  formula 
Kt  —  P(t  - 10)  +  Q(t  - 10)2,  where  P  and  Q  are  specific  constants.  If  the 
curve  representing  the  fluidity  of  water  (with  arbitrary  factor)  be 
drawn  on  the  same  chart  as  the  conductivity  curves,  it  is  seen  to  be 
closely  analogous,  and  it  passes  through  the  zero  value  at  —  34°,  so 
that  the  temperature  change  and  zero  value  of  the  fluidity  are 
approximately  equal  to  those  of  the  conductivity.  [It  is  important 
to  emphasise  the  fact  that  it  is  not  supposed  that  the  values  for 
either  constant  would  really  become  zero  at  this  temperature,  as  a 
new  expression  would  be  required  before  the  zero  value  was  actually 
reached,  as  in  the  gas  equation  PV  =  RT^\  The  author  hence  considers 
that  the  electrolytic  resistance  must  be  considered  as  a  resistance  of 
the  solvent,  and  suggests  that  each  ion  is  enveloped  by  a  water 
atmosphere  of  considerable  thickness.  In  the  case  of  a  sluggish  ion, 
only  the  viscosity  friction  need  be  considered,  and  the  temperature 
coefficient  of  the  resistance  is  equal  to  that  of  the  viscosity.  The 
thickness  of  the  water  atmosphere,  however,  varies  with  the  nature 
of  the  ions.  The  hypothesis  is  not  further  developed,  but  the  author 
invites  its  experimental  or  theoretical  continuation  (see  Bousfield  and 
Lowry,  this  vol.,  ii,  52).  L.  M.  J. 

Conductivity  and  Internal  Friction  of  Solutions.  G.  Rudorf 
(Zeit.  physikcil.  Chem.,  1903,  43,  257 — 304). — In  continuation  of 
Wolf’s  work  (Abstr.,  1902,  ii,  299),  the  conductivities  of  solutions  of 
sodium  bromide,  potassium  chloride,  and  sodium  acetate  in  mixtures 
of  water  and  acetic  acid  were  determined.  The  solutions  were  0-01, 
0  025,  and  0,05Ar  with  respect  to  salt  and  up  to  10W  with  respect  to 
acetic  acid.  If  k  is  the  conductivity  of  the  aqueous  solution  of  the 
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salt,  k,  that  of  the  acid  of  normality  n,  and  k2  that  of  the  mixture,  the 
following  relationship,  100[(k  4-  kx)  -  k2]/wk  =  D  =  9‘45,  holds  for 
concentrations  up  to  n=  1.  As  the  value  of  n  increases,  D  diminishes 
in  value. 

The  maximum  conductivity  of  acetic  acid  solution  in  water  is 
displaced  by  the  addition  of  sodium  acetate.  This  is  due  to  the 
isohydric  influence  of  the  added  salt,  and  the  maximum  disappears 
entirely  when  the  solution  is  OOSiYwith  respect  to  added  salt. 

The  value  of  D  gives  a  measure  of  the  retarding  influence  of  acetic 
acid,  when  regarded  as  a  solvent,  on  the  mobility  of  the  ions.  The 
dissociation  isotherm  is  only  applicable  for  acetic  acid  up  to  a 
concentration  of  0-25iV,  but  if  a  correction  for  this  D- value  be 
introduced,  Ostwald’s  law  may  be  satisfactorily  applied  up  to  the 
concentration  06JY. 

The  internal  friction  of  various  solutions  of  acetic  acid,  sugar, 
tartaric  acid,  «-propyl  alcohol,  isopropyl  alcohol,  carbamide,  and 
acetone  have  been  determined  at  25°  by  the  Poiseuille  and  Ostwald 
method.  Solutions  of  sodium  bromide,  carbamide,  and  quinol  in 
mixtures  of  water  and  acetic  acid  were  also  examined.  Arrhenius’s 
exponential  formula,  r\  —  An,  is  not  in  accord  with  the  results  obtained, 
nor  is  the  linear  formula,  7j=l+an.  No  connection  between  the 
Z)-value  and  the  internal  friction  could  be  established.  It  seems 
probable  that  if  at  all  concentrations  the  same  molecular  species  were 
present  in  the  solution,  the  linear  formula  would  be  applicable.  This 
seems  never  to  be  the  case,  and  the  deviation  is  caused  either  by 
polymerisation  or  by  the  formation  of  loose  compounds  between  the 
solvent  and  the  dissolved  substance.  When  the  deviation  is  due  to 
polymerisation,  it  is  proportional  to  the  normality  of  the  solution,  but 
when  due  to  the  formation  of  loose  compounds  it  is  proportional  to  the 
square  of  the  normality.  A  very  decided  parallelism  exists  between 
the  curves  of  internal  friction  and  those  of  depression  of  freezing  point 
for  non-electrolytes.  For  electrolytes,  the  electro-striction  causes  a 
complication. 

Carbamide  in  small  quantity  produces  a  lowering  of  the  internal 
friction  of  water ;  this  is,  in  all  probability,  not  due  to  hydrolysis. 

J.  McC. 

Relations  between  the  Nature  and  Properties  of  Solvents 
and  their  Ionising  Capacity.  Electrical  Conductivity  and  its 
Temperature  Coefficients  in  Organic  Solvents.  Giulio  Coffetti 
( Gazzelta ,  1903,  33,  i,  53 — 68). — The  author  has  determined  the  elec¬ 
trical  conductivities  at  various  temperatures  of  solutions  of  lithium 
chloride,  sodium  iodide,  cadmium  iodide  and  chloride  in  methyl 
alcohol,  sodium  chloride,  bromide  and  iodide  in  amyl  alcohol,  lithium 
and  hydrogen  chlorides  in  acetaldehyde  and  paracetaldehyde,  lithium 
chloride,  sodium  and  cadmium  iodides  in  acetone,  lithium  chloride  and 
sodium  and  cadmium  iodides  in  propionitrile,  and  lithium  and  cadmium 
iodides  in  nitromethane,  the  results  being  as  follows. 

The  temperature  coefficient  of  conductivity  varies  both  with  the 
solvent  and  with  the  solute.  For  solutions  of  the  strong  electrolytes, 
it  is  independent  of  the  dilution,  and  changes  but  little  when  the  sol- 
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vent  is  changed,  the  values  lying  mostly  between  0*012  and  0*014. 
With  weak  electrolytes,  on  the  other  hand,  the  temperature  coefficient 
of  conductivity  generally  increases  with  the  dilution.  Solutions  of 
lithium  chloride  in  acetaldehyde  or  paracetaldehyde  and  of  cadmium 
iodide  in  propionitrile  have  negative  temperature  coefficients.  Acet¬ 
aldehyde  seems  to  have  a  greater  dissociating  power  than  paracet¬ 
aldehyde,  so  that  the  association  of  a  solvent  cannot  be  regarded  as 
the  cause  of  its  dissociating  property.  Hydrogen  chloride  has  a  very 
low  conductivity  in  acetaldehyde  or  paracetaldehyde,  probably  on 
account  of  combination  taking  place  between  the  solvent  and  solute. 
Nitromethane  has  a  very  high  dielectric  constant  (56*36  at  15°),  and, 
as  Nernst’s  theory  predicts,  a  strong  electrolyte,  such  as  lithium 
iodide,  is  very  strongly  dissociated  in  this  solvent.  T.  H.  P. 

Electrical  Conductivity  of  Solutions  at  the  Freezing  Point 
of  Water.  W.  C.  Dampier  Whetham  ( Proc .  Roy.  Soc.,  1903,  71, 
33*2 — 338).— The  chief  results  obtained  are  summarised  in  the  follow¬ 
ing  table,  in  which  m  =  number  of  gram-equivalents  of  solute  per 
thousand  grams  of  solution,  whilst  the  numbers  given  for  each  salt 
are  the  ratios  of  the  equivalent  conductivity  to  that  at  infinite 
dilution  : 


m. 

KC1. 

iBaCl2. 

iK2Cr207. 

4CuS04. 

4MgS04. 

o-ooooi 

1-000 

1*000 

0-991 

0*998 

0-983 

0  0001 

0-999 

0-995 

0-929 

0-967 

0-950 

o-ooi 

0-992 

0-969 

0-870 

0-863 

0-864 

o-oi 

0  962 

0-896 

0*858 

0-638 

0-659 

o-io 

0-896 

0*778 

0-783 

0-405 

0-435 

1*0 

0-856 

0*665 

— 

0-230 

0*264 

2-0 

- 

0-632 

— 

0-194 

0-192 

L.  M.  J. 


Conductive  Power  of  Hydrazine  and  of  Substances  Dis¬ 
solved  therein.  Ernst  Cohen  and  Cornelis  A.  Lobry  de  Bruyn 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  551 — 556). — The 
properties  of  hydrazine  lead  to  the  conclusion  that  it  might  be  an 
ionising  solvent.  Its  dielectric  constant,  determined  by  Drude,  is  53 
at  22°.  The  lowest  conductivity  for  the  pure  substance,  prepared 
from  hydrazine  hydrate  and  barium  oxide  (Abstr.,  1897,  ii,  22),  was 
4  x  10-5  at  25°.  The  conductivity  was  determined  in  a  specially- 
constructed  cell.  Solutions  of  potassium  chloride,  bromide,  and 
iodide  were  examined.  On  account  of  the  difficulty  of  determining 
the  concentration,  since  but  little  hydrazine  was  available,  the  results 
cannot  be  assumed  to  be  accurate,  but  they  show  that  as  an  ionising 
solvent,  hydrazine  is  comparable  with  water. 

The  addition  of  ammonia  to  hydrazine  only  slightly  increases  the 
conductivity.  When  water  is  added  to  hydrazine,  the  conductivity 
falls  to  a  minimum,  reached  when  the  mixture  contains  60  mols.  of 
water  to  100  mols.  of  hydrazine.  J.  McC, 
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Behaviour  of  Diaphragms  in  the  Electrolysis  of  Salt 
Solutions.  II.  Wilhelm  Hittorf  ( Zeit .  physikal.  Ghem.,  1903,  43, 
239 — 249). — Some  corrections  of  numerical  errors  in  the  first  paper 
and  further  examples  of  the  anomalous  results  obtained  by 
electrolysis  through  animal  membranes  are  given.  The  author  con¬ 
siders  the  decrease  in  the  transport  number  of  the  anion  with  dilution, 
in  the  case  of  cadmium  salts,  to  be  due  to  the  formation  of  complex 
molecules  which  are  decomposed  by  dilution.  The  transport  number 
was  found  to  decrease  from  0'844  for  a  solution  of  1  part  of  cadmium 
chloride  in  1‘858  of  water,  to  0'636  for  a  solution  of  1  in  41445 
parts.  Results  were  obtained  with  goldbeaters’  skin  membranes 
similar  to  those  previously  recorded,  the  solution  being  separated 
into  concentrated  and  dilute  portions.  The  author  does  not  consider 
the  results  are  satisfactorily  explained  by  the  existing  theories  (see 
Abstr.,  1902,  ii,  59).  L.  M.  J. 

Electrolysis  of  Water.  Willis  R.  Whitney  (J.  Physical  Chem., 
1903,  7,  190 — 193). — The  electrolysis  of  water  at  low  voltages  is 
capable  of  explanation  without  any  additions  to  the  usually  accepted 
theory.  In  the  case  of  an  aqueous  solution,  the  electrodes  at  an  electro¬ 
motive  force  of  1  volt  become  so  charged  with  oxygen  and  hydrogen 
that  they  are  to  be  considered  as  gas  electrodes  of  low  concentration. 
The  gases  dissolve  in  the  water  and  tend  to  reach  a  saturation  corre¬ 
sponding  with  the  above  concentration,  but  in  an  open  vessel  this 
would  probably  never  be  attained,  L.  M.  J. 

Ozone  as  an  Oxidation  Agent.  Robert  Luther  and  J.  K.  H. 
Inglis  (Zeit.  physikal.  Chem.,  1903,  43,  203 — 238). — The  anode  liquid 
of  an  electrolytic  cell  contains  a  i  strong  oxidiser,  and  a  platinum 
electrode  in  it  combined  with  a  calomel  electrode  yields  an  E.M.F.  of 
about  1*1  volts.  The  authors  consider  this  oxidiser  to  be  most 
probably  ozone,  and  the  paper  contains  investigations  on  the  behaviour 
of  ozone  electrodes.  It  is  shown  that  different  electrodes  in  different 
acids  saturated  with  ozone  give,  within  narrow  limits,  the  same  E.M.F. 
against  a  calomel  electrode.  Electrodes  charged  with  oxygen  yield  a 
somewhat  lower  value,  whilst  a  hydrogen  charge  raises  the  oxidation 
potential ;  the  latter  increase,  however,  soon  passes  away,  the  electrode 
regaining  its  normal  value.  It  was  found  that  the  electrode  could  be 
rendered  free  from  either  oxygen  or  hydrogen  by  a  mixture  of  ferrous 
and  ferric  salts.  The  authors,  from  these  facts,  consider  that  oxygen  is 
a  primary  product  of  the  electrolytic  reduction  of  ozone.  To  determine 
the  equation  representing  this  electrolytic  reduction,  experiments  were 
made  on  the  effect  of  changes  of  concentration  of  ozone  and  hydrogen 
on  the  E.M.F.  It  was  found  that  the  potential  was  given  by  the 
equation  7rozone  -  ttsoI.  =  tt0  +  BT/F-logCvzoue  x  (?H,andforan  ozone-hydrogen 
cell,  tt  —  1*861  -{- 0’0541ogOozone  volts.  The  result  is  not  in  accord  with 
any  of  the  equations  the  authors  had  previously  considered  probable, 
and  it  is  suggested  that  the  solution  of  ozone  acts  as  a  weak  acid  of  the 
composition  H205  or  H207.  In  the  paper,  the  authors  collect  some  of  the 
results  of  the  work  of  Brodie  and  others  on  oxidation  by  ozone,  where 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


407 


it  is  shown  that  in  acid  solution,  ozone  liberates  from  potassium  iodide 
three  equivalents  of  iodine,  whilst  in  neutral  solution  only  two  aie 
liberated.  L.  M.  J. 

The  Decomposition  Curves  of  Solutions  of  Copper  Salts. 
Emil  Abel  (Ze.it.  Elektrochem.,  1903,  9,  268 — 269). — Heiberg  (this 
vol.,  ii,  263)  explains  the  rise  in  the  decomposition  curve  of  copper 
sulphate  which  begins  about  0T  volt  before  the  decomposition  point 
of  copper  sulphate  by  assuming  the  discharge  of  Cu'  ions  to 
metallic  copper.  The  discharge  potential  of  cuprous  ions  is  higher 
than  that  of  the  cupric  ions  when  the  concentration  of  the  cuprous 
ions  is  smaller  than  that  corresponding  with  equilibrium  between  the 
two  kinds  of  ions,  hence  it  is  necessary  to  suppose  all  the  solutions 
were  supersaturated  with  cuprous  ions.  This  is  avoided  by  supposing 
that  the  decomposition  point  observed  is  due  to  the  change  Cu"  = 
Cxx  +  F.  This  takes  place  at  a  lower  potential  than  the  discharge  of 
cupric  ions  when  the  solution  is  not  saturated  with  cuprous  ions. 

T.  E. 

Electrolytic  Solution  of  Platinum  by  Alternating  Currents. 
Rudolf  Ruer  (Zeit.  Elektrochem 1903,  9,  235 — 239). — Platinum 
electt odes,  A,  B,  and  (7,  immersed  in  sulphuric  acid,  are  so  connected 
that  an  alternating  current  may  be  passed  between  A  and  B,  and, 
simultaneously,  a  direct  current  between  C  and  A  and  B  together,  the 
two  latter  acting  as  anode.  It  is  found  that  the  platinum  is  not  dis¬ 
solved  by  the  alternating  current  alone,  but  when  the  electrodes 
between  which  the  alternating  current  is  passing  are  submitted  to 
anodic  polarisation,  the  platinum  is  dissolved. 

The  addition  of  an  oxidising  agent  (even  atmospheric  oxygen)  to  the 
sulphuric  acid  has  the  same  effect.  The  maximum  rate  of  dissolution 
is  obtained  when  the  strength  of  the  alternating  curient  is  in  a  definite 
ratio  to  the  strength  of  the  polarising  current  or  to  the  concentration 
of  the  dissolved  oxidising  agent. 

Most  electrolytes  behave  in  the  same  way  as  sulphuric  acid.  In  a 
few  (the  anions  of  which  have  a  great  tendency  to  form  complex  ions 
with  platinum),  the  alternating  current  produces  solution  of  platinum, 
independently  of  the  direct  current,  but  in  these  cases  the  direct 
current  alone  also  dissolves  platinum  in  certain  circumstances. 

When  lead  is  used  as  anode  in  sulphuric  acid,  it  becomes  coated  with 
lead  peroxide  and  is  but  little  attacked,  but  if  an  alternating  current 
is  passed  between  two  such  lead  anodes,  lead  sulphate  is  formed  rapidly. 
The  hydrogen  evolved  during  the  one  period  of  the  alternation  obviously 
reduces  the  lead  peroxide  to  lead  oxide,  which  is  readily  acted  on  by 
the  acid.  If  it  be  assumed  that  a  platinum  anode  is  coated  with  a 
very  thin  film  of  a  peroxide,  then  the  action  of  an  alternating  current 
in  causing  its  dissolution  is  readily  explained  in  the  same  way, 
especially  the  curious  fact  that  a  small  alternating  current  produces  no 
dissolution  when  a  stiong  polarising  current  or  a  strong  oxidising 
agent  is  used,  because  in  these  circumstances  the  weak  (alternating) 
cathodic  polarisation  would  be  insufficient  to  reduce  the  peroxide. 
That  a  very  strong  alternating  current  produces  a  decreased  amount 
of  dissolution  is  also  explained,  because  then  the  peroxide  would  be 
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reduced  to  metallic  platinum,  which  is  also  insoluble,  and  the  electrode 
would  be  simply  disintegrated,  which  is  the  case.  Passive  iron 
behaves  like  platinum  towards  alternating  currents.  T.  E. 

Abnormal  Electrolytes.  Paul  Walden  (Zeit.  physikal.  Chern., 
1903,  43,  385 — 464). — The  paper  contains  a  review  of  recent  work 
dealing  with  the  conductivity  of  solutions  in  cases  where  the  solvent 
is  other  than  water,  and  the  solute  is  a  substance  not  generally 
regarded  as  an  electrolyte.  Besides  this  general  matter,  a  large 
number  of  experimental  data  are  given  in  the  paper,  some  of  which 
have  been  already  published  and  discussed  (compare  Walden,  Abstr., 
1901,  ii,  11  ;  Walden  and  Centnerszwer,  Abstr.,  1902,  ii,  245  ;  Walden, 
Abstr.,  1902,  i,  169,  536,  554). 

Further  experiments  are  recorded  in  which  solutions  of  bromine  in 
liquid  sulphur  dioxide  and  of  iodine  in  sulphuryl  chloride  (below  0°) 
were  found  to  have  an  appreciable  conductivity ;  the  same  holds  for 
solutions  of  iodine  chloride,  iodine  trichloride,  and  iodine  bromide  in 
liquid  sulphur  dioxide,  arsenious  chloride,  or  sulphuryl  chloride.  In 
all  these  cases,  the  equivalent  conductivity  is  greater  the  lower  the 
temperature,  and  its  value  increases  with  the  dilution.  The  author, 
by  way  of  explanation,  adopts  the  view  that  bromine  and  iodine  may 
exist  not  only  as  anions,  but  also  as  cathions  :  Br‘,  I4,  I444. 

The  author  has  studied  also  the  conductivity  of  phosphorus  tri¬ 
bromide  and  pentabromide,  arsenious  bromide,  antimony  pentachloride, 
stannic  chloride  and  bromide,  and  sulphur  bromide  in  liquid  sulphur 
dioxide,  and  of  phosphorus  pentabromide  and  stannic  iodide  in  arsenious 
chloride,  and  concludes  that  the  assumption  of  the  following  cathions 
is  necessary:  P444,  P . ,  As444,  Sb444,  Sb . ,  Sn4444,  and  S2'\ 

From  investigation  of  solutions  of  quinoline,  pyridine,  and  a-picoline 
in  sulphur  dioxide  and  of  quinoline  in  arsenious  chloride,  sulphuryl 
chloride,  and  phosphorus  oxychloride,  it  appears  that  tertiary  nitrogen 
bases  yield  divalent  cathions  (RN)44. 

From  the  behaviour  of  triphenylcarbinol,  trimethylcarbinol,  tri- 
phenylmethyl  (also  its  chloride,  bromide,  and  iodide),  and  trimethyl- 
carbinyl  iodide,  the  existence  of  the  cathions  (C6H5)3C‘  and  (CH3)3C4 
is  deduced.  The  number  of  the  radicles  attached  to  the  central 
carbon  atom  appears  to  determine  the  tendency  to  dissociation,  for 
the  tertiary  halogen  compounds  dissociate  more  readily  than  the 
secondary,  and  still  more  so  than  the  primary,  halogen  compounds. 
The  phenyl  radicle  especially  has  the  power  to  produce  carbonium 
bases  and  salts  that  are  capable  of  dissociation. 

Experiments  with  bromoacetyl  bromide  and  a-bromoisobutyryl 
bromide  in  sulphur  dioxide  solution  make  it  probable  that  there  exist 
acid  cathions  of  the  type  (R*CO)4,  where  R  is  an  organic  radicle. 
Similarly,  experiments  with  solutions  of  phosphorus  oxychloride  in 
liquid  sulphur  dioxide  point  to  the  existence  of  the  cathion  PO‘44 . 

J.  C.  P. 

Magnetic  and  Electric  Dichroism  of  Liquids.  Georges  Meslin 
( Compt .  rand.,  1903,  130,  888 — 889,  930 — 932). — When  a  suspension 
of  potassium  dichromate  in  carbon  disulphide  or  turpentine  is  placed 
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in  a  strong  magnetic  field,  it  becomes  dichroic.  Carbon  disulphide, 
turpentine,  or  an  aqueous  solution  of  potassium  dichromate  do  not 
exhibit  the  phenomenon.  The  dichroism  can  also  be  produced  with 
other  liquids,  such  as  benzene  or  stannous  chloride,  and  with  various 
coloured  substances,  such  as  methyl-orange,  eosin,  &c.  The  dichroism, 
which  may  be  either  positive  or  negative,  depends  on  the  nature  of 
both  the  solvent  and  the  dissolved  substance.  In  carbon  disulphide, 
cupric  sulphate  exhibits  positive  dichroism,  whilst  in  turpentine  it 
shows  negative  dichroism. 

When  a  ray  of  polarised  light  is  passed  through  the  dichroic  solutions, 
the  plane  of  polarisation  is  rotated,  but  no  elliptical  polarisation  or 
magnetic  double  refraction  could  be  found.  The  asymmetry  caused  by 
the  magnetic  field  persists  for  some  seconds  after  the  field  has  been  cut 
off,  but  disappears  more  rapidly  if  the  liquid  is  shaken. 

The  only  case  of  dichroism  produced  by  an  electric  field  was  that 
found  for  a  solution  of  methyl-orange  in  carbon  disulphide ;  in  the 
electric  field,  this  solutionis  negatively  dichroic,  whilst  in  the  magnetic 
field  it  is  positively  dichroic.  J.  McO. 

Apparatus  for  Measuring  the  Expansion  of  Gases  with 
Temperature  under  Constant  Pressure.  Theodore  W.  Richards 
and  Kenneth  Lamartine  Mark  (Zeit.  physikal.  Chem .,  1903,  43, 
475 — 486). — In  the  apparatus  described,  provision  is  made  for  keeping 
the  whole  of  the  gas  under  observation  at  the  same  temperature,  and 
the  pressure  is  measured  to  within  O'Ol  mm.  of  mercury  with  the  aid 
of  Rayleigh’s  barometer  (see  Abstr.,  1893,  ii,  514).  The  temperature 
interval,  further,  for  which  the  expansion  has  been  measured  is  small, 
namely,  from  0°  to  32-38°,  the  transition  temperature  of  sodium 
sulphate. 

The  coefficients  of  expansion  thus  obtained  are  as  follows  :  hydrogen, 
0'003659  ;  nitrogen  containing  2  per  cent,  of  hydrogen,  0  003660  ; 
carbon  dioxide,  0'003727.  J.  C.  P. 

Specific  Heats  and  Heats  of  Vaporisation  or  Fusion  of 
Aniline  and  other  Organic  Compounds.  Robert  de  Forcrand 
( Compt .  rend.,  1903,  136,  945 — 948.  Compare  Abstr.,  1901,  ii,  372, 
594,  641  ;  1902,  ii,  379  ;  this  vol.,  ii,  267,  353). — The  author  has 
verified  the  relationship  (L  +  S)/T=-  30  ( loc .  cit.)  for  aniline,  benzene, 
nitrobenzene,  and  acetic  acid.  The  results  in  all  cases  appear  to  give 
low  values,  but  this  is  attributed  to  the  fact  that  the  specific  heat  of 
the  solid  has  not  been  exactly  determined  on  account  of  part  of  the 
substance  remaining  in  a  superfused  condition.  The  specific  heat  of 
solid  aniline  is  shown  to  be  0  2230  at  —15°,  and  its  molecular  heat  of 
fusion  is  3 ‘7 11  Cal.  The  molecular  heat  of  fusion  of  acetic  acid  is 
2-629  Cal.  With  these  new  numbers,  values  are  obtained  which 
confirm  the  above  relationship.  J.  McC. 

Relationship  between  Heat  of  Vaporisation  and  Critical 
Magnitudes.  A.  J.  Batschinski  {Zeit.  physikal.  Chem.,  1903,  43, 
369 — 371). — The  connection  between  the  heat  of  vaporisation,  r, 
and  the  critical  values,  and  Vk ,  is  better  represented  by  the 


410 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


formula  Mr  =  2T  +  Q'5(T]c2jT){l/[(vlvk)  +  0’44]}  than  by  the  formula 
given  by  Bakker  (ibid.,  1895,  18,  519).  It  is  shown  that  for  ether 
and  chloroform  this  formula  gives  good  results.  The  formula  is  only 
applicable  to  non-associated  substances,  and  may  in  such  cases  be 
employed  for  determining  the  critical  temperature.  J.  McC. 


Critical  Phenomena  of  Partially  Miscible  Liquids.  Ethane 
and  Methyl  Alcohol.  Johan  P.  Kuenen  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1903,  5,  473—482). — The  critical  curves  of  partially 
miscible  liquids  are  discussed  (compare  Kuenen  and  Robson,  Abstr., 
1899,  ii,  356,  and  van  der  Waals,  Abstr.,  1900,  ii,  134).  The  author 
arrives  at  the  conclusion  that  when  the  three  phase  pressure  lies 
between  the  vapour  pressures  of  the  components,  the  critical  curve 
is  concave  towards  the  temperature-axis,  and  when  it  is  higher  than 
the  vapour  pressures  of  the  components  the  curve  is  convex  (as  in  the 
case  of  ether  and  water).  The  effect  of  molecular  association  on  the 
critical  temperature  is  also  considered. 

The  critical  curve  for  mixtures  of  ethane  and  methyl  alcohol  rises 
normally  from  the  critical  point  of  methyl  alcohol  and  passes  through 
a  maximum  at  120°.  It  falls  to  a  minimum  between  25°  and  30°, 
then  rises  rapidly. 

Down  to  —78°,  ethyl  alcohol  and  ethane  remain  miscible  in  all 
proportions.  J.  McC. 

F.  W.  Clarke’s  “New  Thermochemical  Law.”  Julius 
Thomsen  ( Zeit .  physikal.  Chem.,  1903,  43,  487 — 493). — The  above- 
mentioned  empirical  law,  according  to  which  the  heats  of  combustion 
of  organic  compounds  are  multiples  of  the  same  constant,  is  discussed 
by  the  author.  He  finds  serious  differences  between  calculated  and 
experimental  values,  and  declares  that  the  law  is  of  no  value. 

J.  C.  P. 

Heats  of  Formation  of  Barium  Compounds.  Antoine  Guntz 
(Compt.  rend.,  1903,  136,  1071  — 1072). — The  author  has  determined 
indirectly  the  heats  of  formation  of  the  following  barium  compounds. 
Barium  monoxide,  1 33 *4  Cal.  Barium  nitride,  Ba3N2,  149’4  Cal. 
Barium  hydride,  37'5  Cal.  Barium  ammonium,  Ba(NH2)2,  53'3  Cal. 

“  T.  A.  H. 

Heats  of  Combustion  of  Organic  Compounds  viewed  as 
Additive  Properties.  Hydrocarbons.  Paul  Lemoult  (Compt. 
rend.,  1903,  136,  895 — 898). — For  hydrocarbons  of  the  paraffin  series, 
the  molecular  heat  of  combustion  is  given  by  (157w  +  55)  Cal.,  where 
n  is  the  number  of  carbon  atoms  present  in  the  molecule.  For  hydro¬ 
carbons  of  the  olefine  series,  the  value  is  (157«  +  28)  Cal.,  and  for 
those  of  the  acetylene  series  it  is  (157rt  +  2)  Cal. 

In  the  case  of  aromatic  hydrocarbons,  the  value  is  (1 15'75rr  +  82  5) 
Cal.,  and  the  value  may  also  be  calculated  for  mixed  hydrocarbons,  as 
well  as  for  alicyclic  hydrocarbons.  J.  McC. 
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Redetermination  of  the  Transition  Temperature  of  Sodium 
Sulphate,  referred  to  the  International  Scale.  Theodore  W. 
Richards  and  Roger  Clark  Wells  ( Zeit .  physikal.  Chem.,  1903,  43, 
465 — 474.  Compare  Richards  and  Churchill,  Abstr.,  1898,  ii,  555). — 
More  exact  determination  of  the  transition  temperature  of  sodium 
sulphate  with  the  aid  of  various  standard  thermometers  gives  the 
value  32*383°  ±  0-001°  (on  the  hydrogen  scale).  The  authors  consider 
that  this  temperature  is  quite  as  steady  and  defined  as  either  of  the 
two  fixed  points  commonly  used  in  thermometric  work,  and  its  use  is 
accordingly  recommended.  J.  C.  P. 

Molecular  Rise  of  Boiling  Point  for  Nitrobenzene.  Heinrich 
Biltz  {Ber.,  1903,36,  1110). — Bachmaun  and  Dziewonski  (this  vol., 
ii,  354)  found  the  constant  for  the  molecular  rise  of  boiling  point 
of  nitrobenzene  to  be  50-1°,  a  value  varying  from  that  obtained  by 
the  author  in  1895  (Abstr.,  1896,  ii,  412),  namely,  46°.  The  author 
has  since  redetermined  the  constant  and  has  found  it  to  be  50-4° 
( Monatsh .,  1901,  22,  627).  A.  McK. 

Modification  of  the  Landsberger  Apparatus  for  Molecular 
Weight  Determination.  Alfred  Lehner  {Ber,  1903,  36, 

1105 — 1110). — A  sketch  of  the  apparatus  and  a  description  of  the 
method  are  given.  The  advantage,  as  compared  with  the  apparatus 
of  Landsberger  and  the  modifications  of  it  by  McCoy  and  Srnits,  is 
that  the  quantity  of  solvents  required  is  very  small.  Determinations 
can  be  quickly  made,  since  it  is  possible  to  add  the  weighed  quantity 
of  substance  directly  after  the  boiling  point  of  the  solvent  has  been 
taken,  and  to  proceed  at  once  to  determine  the  rise  of  the  boiling 
point.  A.  McK. 

Determination  of  Molecular  Weights.  Henry  C.  Biddle 
(Amer.  Chem.  J.,  1903,  29,  341 — 352). — A  method  is  described  by  which 
the  difference  between  the  vapour  pressures  of  a  solution  and  the 
solvent  can  be  measured  directly.  The  apparatus  consists  of  a 
differential  manometer,  in  which  olive  oil  is  used,  and  two  flasks  of 
nearly  the  same  capacity  (about  250  c.c.);  the  flasks  are  connected 
with  the  manometer  by  capillary  tubes,  which  are  of  equal  length  and 
form  one  piece  with  the  ground-glass  stoppers  of  the  flasks.  A  tube 
provided  with  a  glass  stop-cock  passes  through  the  stopper  of  each 
flask  and  extends  to  1 — -2  cm.  from  the  bottom  ;  the  part  of  each 
tube  above  the  stop-cock  is  graduated  and  has  a  capacity  of  10 — 15  c.c. 
By  means  of  a  T-piece  attached  to  that  portion  of  the  capillary  tube 
which  connects  the  stoppers  of  the  flasks,  the  whole  apparatus  can  be 
readily  exhausted.  A  complete  description  and  diagram  of  this 
apparatus  are  given  in  the  original  paper.  In  making  a  determination, 
the  flasks  are  maintained  at  a  constant  temperature  by  means  of  a 
thermostat.  The  pressure  within  the  apparatus  is  reduced  to  about 
300  mm.  of  mercury,  equal  volumes  (10  — 15  c.c.)  of  solution  and 
solvent  respectively  are  introduced  into  the  flasks,  and  the  difference 
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between  the  vapour  pressures  is  registered  by  the  manometer.  The 
molecular  weight  is  calculated  from  the  equation 
M~K{lWI(f-f)).(PlW), 

where  K  is  the  diminution  in  the  vapour  pressure  produced  when  a 
gram-molecular  weight  of  the  substance  is  dissolved  in  100  grams  of 
the  solvent,  and  P  and  IF  denote  the  weight  in  grams  of  the  sub¬ 
stance  and  solvent  respectively. 

By  this  method,  the  molecular  weights  of  naphthalene,  cinnamic 
acid,  salicylic  acid,  and  iodine  in  ethereal  solution,  and  of  naphthalene, 
phenanthrene,  sulphur,  phosphorus,  and  iodine  in  carbon  disulphide 
solution  were  determined.  In  the  case  of  iodine,  it  was  found  that 
in  each  solution  the  molecule  is  diatomic.  In  order  to  ascertain  the 
molecular  complexity  of  iodine  in  alcoholic  solution,  the  osmotic 
pressure  was  determined,  the  vapour  pressure  of  alcohol  being  in¬ 
sufficient  to  afford  trustworthy  data  by  the  method  just  described. 
The  results  point  conclusively  to  the  diatomic  condition  of  iodine  in 
alcoholic  solution,  and  confirm  the  ©bullioscopic  determinations  of 
Beckmann  and  Stock  (Abstr.,  1895,  ii,  382).  E.  G. 

Freezing  Point  Depression  in  Electrolytic  Solutions.  James 
Walker  and  A.  J.  Robertson  ( Proc .  Roy.  Soc.  Edin.,  1903,  24, 
363 — 379). — Freezing  point  depressions  and  ionisation  coefficients  were 
determined  by  a  method  in  which  the  systematic  errors  introduced 
differ  from  those  introduced  in  the  ordinary  methods.  The  freezing 
point  was  obtained  by  the  addition  of  excess  of  ice  to  the  solution, 
and  when  a  constant  value  had  been  reached  some  of  the  liquid  was 
filtered  off  and  analysed.  To  obtain  the  ionisation  value,  two  experi¬ 
ments  were  made  in  succession,  one  with  the  electrolyte  desired,  the 
second  with  a  non -electrolyte,  or  more  conveniently  with  a  slightly 
dissociated  compound  of  known  ionisation.  The  availability  of  the 
method  is  clearly  shown  by  experiments  with  malonic  and  acetic 
acids,  and  the  agreement  of  the  results  for  strong  electrolytes  with 
those  of  other  observers  is  seen  from  the  following  table  of  equivalent 
depressions  in  0-05A  solution  : 


HC1. 

KC1. 

NaCl. 

Loomis . 

...  3-59 

3-50 

3-531 

Barnes . 

...  3-597 

3-504 

3-536 

Walker  <fc  Robertson . 

...  3-590 

3-493 

3-526 

L.  M.  J. 

The  Variability  of  the  Quantity  b  of  the  Equation  of  Con¬ 
dition.  Johannes  D.  van  der  Waals,  jud.  (Proc.  K.  Akad.  Wetensch, 
Amsterdam,  1903,  5,  487—497). — In  order  to  make  a  correction  for 
the  space  actually  occupied  by  the  molecules  of  a  gas,  van  der  Waals 
(sen.)  has  deduced  the  term  17&S./32F,  whilst  Boltzmann  has  deduced 
36;,/8F  to  be  introduced  into  the  equation  of  condition.  The  author 
deduces  mathematically  that  there  is  no  justification  of  the  former 
term,  and  gives  a  shorter  process  for  deducing  that  of  Boltzmann. 

J.  McC. 
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Idea  of  Independent  Components.  Rudolf  Wegscheider 
( Zeit .  physikal.  Ghem.,  1903,  43,  376.  Compare  this  vol.,  ii,  356). 
The  definition  of  independent  components  given  by  the  author  places 
no  restriction  on  the  application  of  the  phase  rule,  but  that  given  by 
Nernst  (this  vol.,  ii,  356)  requires  in  certain  cases  a  limitation  of  the 
phase  rule.  J •  McC. 

Equilibrium  in  the  System  Composed  of  Sodium  Carbonate, 
Sodium  Hydrogen  Carbonate,  Carbon  Dioxide,  and  Water. 
Herbert  N.  McCoy  ( Amer .  Ghem.  J.,  1903,  29,  437 — 462). — The 
source  of  error  in  many  solubility  determinations  of  hydrogen 
carbonates  is  due  to  the  loss  of  carbon  dioxide,  sodium  hydrogen 
carbonate,  for  example,  being  hydrolytically  dissociated  according  to 
the  equation  NaHC03  +  H2O^NaOH  +  H2C03.  When  a  solution  of 
sodium  hydrogen  carbonate  of  known  strength  is  taken,  it  is  not  possible 
to  measure  the  amount  of  hydrolytic  dissociation  by  determining  the 
concentration  of  the  vapour  phase,  since  sodium  hydrogen  carbonate 
is  itself  an  acid  and  can  act  on  sodium  hydroxide  thus  :  NaHC03  + 
Na0H^Na2C03  4- H20.  The  equilibrium  between  sodium  cirbonate, 
sodium  hydrogen  carbonate,  carbon  dioxide,  and  water  was  experi¬ 
mentally  determined  by  the  author  by  an  examination  of  the  liquid 
and  vapour  phases  in  equilibrium  with  one  another  at  25°.  The 
equilibrium  is  expressed  by  2aj2(7/&P(l  -  x)  —  K,  where  x  is  the  fraction 
of  sodium  in  the  form  of  hydrogen  carbonate,  1  -  x  the  fraction  in 
the  form  of  carbonate,  G  the  concentration  of  the  sodium  in  gram- 
atoms  per  litre,  k  the  solubility  coefficient  of  carbon  dioxide  in  water 
at  25°,  and  P  the  partial  pressure  of  the  carbon  dioxide.  For  dilute 
solutions,  if  =53  x  102. 

From  the  ionisation  constant  of  carbonic  acid,  Walker  (Abstr., 
1900,  ii,  268  ;  compare  also  Walker  and  Cormack,  Trans.,  1900,  77,  5) 
has  calculated  the  hydrolytic  dissociation  of  an  W/10  solution  of  sodium 
hydrogen  carbonate.  Since,  however,  sodium  hydrogen  carbonate  is 
itself  a  weak  acid,  the  amount  of  free  hydroxide  is  less  than  that 
found  by  Walker. 

The  hydrolytic  dissociation  of  sodium  carbonate  was  calculated.  In 
a  solution  containing  0*5  gram-mol.  of  sodium  carbonate  in  10 
litres,  6  2  per  cent,  of  the  carbonate  exists  as  hydroxide  and  hydrogen 
carbonate.  The  ionisation  constant  of  sodium  hydrogen  carbonate  is 
nearly  equal  to  the  constant  of  the  second  hydrion  of  carbonic  acid, 
which  is  6  0  x  10“ u,  a  value  1/5040  as  great  as  that  of  the  first 
hydrion.  When  sodium  hydrogen  carbonate  solutions  are  left  exposed 
to  air,  they  lose  carbon  dioxide;  the  state  of  equilibrium  may  be 
calculated  when  the  concentration  of  the  solution  and  the  quantity  of 
carbon  dioxide  in  the  air  are  known.  A.  McK. 

Reduction  of  some  Metallic  Haloids  by  Hydrogen.  Influence 
of  Pressure.  A,  Jouniaux  ( Gompt .  rend.,  1903,  136,  1003—1005). — 
Certain  metals  are  able  to  decompose  the  halogen  acids,  but  an 
equilibrium  becomes  established  when  a  certain  amount  of  hydrogen 
is  present,  since  the  reaction  is  reversible.  Several  metal  haloids 
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were  heated  in  sealed  tubes  with  hydrogen,  and  after  quickly  cooling 
the  concentration  of  hydrogen  and  halogen  acid  in  the  gas  phase  was 
determined.  Denoting  the  ratio  of  halogen  acid  to  total  quantity  of 
gas  by  a,  it  is  shown  that  log[(2  -  a)(l  -  a)]/a2  =  m/T+  (n  +  l)\ogT+p  + 
log2  +  log7r/0,  where  T  is  the  absolute  temperature,  -k  the  initial  pres¬ 
sure  of  the  hydrogen,  and  6  its  temperature  (absolute),  and  m,  n,  and  p 
are  constants.  The  values  of  a  obtained  with  silver  chloride  at  540° 
and  640°,  and  with  silver  bromide  at  600°,  655°,  and  700°,  agree  well 
with  those  calculated  from  the  formula.  Silver  iodide  and  lead  iodide 
are  not  acted  on  by  hydrogen,  and  lead  chloride  and  bromide  are 
decomposed  to  such  a  small  extent  that  it  would  be  useless  to  apply 
the  formula.  J.  McC. 


Physical  and  Natural  Equilibrium  between  the  Modifications 
of  Acetaldehyde.  I.  Reinhard  Hollmann  {Zeit.  physikal.  Chem., 
1903,  43, 129 — 159). — The  most  important  results  have  been  previously 
published  by  Roozeboom  (this  vol.,  ii,  135),  but  the  numerical  values 
differ  slightly.  The  natural  melting  point  is  6*75°  with  88  3  mol.  per  cent, 
paracetaldehyde,  the  natural  boiling  point  is  41  *6°  with  53  4  mol.  per 
cent,  paracetaldehyde,  whilst  the  natural  critical  temperature  is  218° 
with  1 1  mol.  per  cent,  paracetaldehyde.  It  is  seen  that  at  temperatures 
above  about  100°  the  polymerisation  of  the  saturated  vapour  increases 
with  temperature.  This,  although  the  reverse  of  previously  studied 
examples  of  polymerisation,  is  notcontrary  to  theory.  Some  preliminary 
experiments  were  made  with  metaeetaldehyde  which  point  to  the  exis¬ 
tence  of  a  triple  point  at  167°,  but  the  investigations  are  not  completed. 

L.  M.  J. 


Equilibria  in  the  System :  Succinonitrile,  Silver  Nitrate, 
Water.  W.  Middelberg  (Zeit.  physikal.  Chem.,  1903,  43,  305 — 353). 
— The  three  binary  compounds,  C9H.(CN)„4AgNO,  : 

C2H4(CN)2,2AgN03; 

and  02H4(0N)2,AgN03,  can  be  formed  from  succinonitrile  and  silver 
nitrate.  In  presence  of  water,  two  ternary  compounds  may  be  formed  ; 
one  of  these  is  2C2H4(CN)2,AgN03,H20,  and  the  composition  of  the 
other  is  probably  to  be  represented  by  4[2C2H4(CN)2,AgN03],H20. 

The  equilibrium  relationships  were  determined  at  the  atmospheric 
pressure. 

The  binary  systems  silver  nitrate — nitrile,  nitrile — water,  and  silver 
nitrate — water  are  discussed.  The  binary  compound,  C2H4(0N)2,AgN03, 
decomposes  at  76 *3°  into  nitrile  and  the  second  binary  compound, 
C2H4(CN)2,2  AgN 03.  The  cryokydric  point  of  a  solution  of  the 
nitrile  in  water  is  —  1  ‘2°,  and  in  this  system  a  quadruple  point 
also  occurs  at  18-5°.  The  ternary  systems  are  discussed  and  the 
results  are  graphically  represented  on  a  triangular  diagram.  The 
ternary  compound,  2C2H4(CN)2,AgN03,H20,  decomposes  at  31  '3°  into 
C2H4(CN)2,AgN03  and  solution  of  the  nitrile. 

The  equilibria  and  the  isotherms  are  considered  from  all  points  of 
view,  but  the  conclusions  cannot  be  shortly  summarised.  J.  McC. 
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Velocity  of  Transformation  of  Tribromophenol  Bromide 
into  Tetrabromophenol.  A.  H.  J.  Belzer  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1903,  5,  556 — 561). — The  velocity  of  transformation  of 
tribromophenol  bromide  (Benedikt,  Abstr.,  1879,  717)  into  tetrabromo¬ 
phenol  by  means  of  sulphuric  acid  was  determined  by  making  an 
emulsion  with  chloroform.  Tribromophenol  bromide  can  be  estimated 
in  presence  of  tetrabromophenol  by  ascertaining  the  quantity  of  iodine 
liberated  from  potassium  iodide.  The  action  is  a  unimolecular  one. 
The  influence  of  the  quantity  of  sulphuric  acid  is  very  great,  and  the 
catalytic  agent  appears  to  be  sulphur  tiioxide. 

The  temperature  coefficient  was  greatest  in  those  cases  where  the 
added  sulphuric  acid  contained  excess  of  sulphur  trioxide. 

The  results  may  be  interpreted  either  by  the  formula  proposed  by 
Benedikt  ( loc .  cit.),  or  by  that  suggested  by  Thiele  (Abstr.,  1900,  i, 
288),  but  Kastle’s  hypothesis  (Abstr.,  1902,  i,  211)  of  the  intermediate 
formation  and  decomposition  of  non-isolated  products  is  not  supported. 

J.  McC. 

Catalytic  Decomposition  of  Hydrogen  Peroxide  and  the 
Mechanism  of  Induced  Oxidations  ;  Nature  and  Function  of 
Catalase.  A.  S.  Loevenhart  and  J.  H.  Kastle  (Amer.  Chem.  J.,  1903, 
29,  397 — 437). — Bredig  and  his  pupils  have  found  that  the  catalytic 
decomposition  of  hydrogen  peroxide  by  colloidal  platinum  conforms  to 
the  logarithmic  equation  for  reactions  of  the  first  order,  and  conclude 
that  the  reaction  is  represented  by  the  equation  H202  =  H20  +  O 
and  not  by  2H202  =  2H20  +  02.  The  authors  do  not  accept  this 
conclusion.  Bredig  has  further  expressed  the  analogy  between  enzymes 
and  colloidal  metals  by  terming  the  latter  “inorganic  ferments,”  and 
has  pointed  out  the  poisonous  effect  produced  by  the  inhibitory  action 
of  many  substances  on  the  decomposition  of  hydrogen  peroxide  by 
colloidal  gold  and  platinum.  The  authors  have  extended  Bredig’s  work 
by  investigating  the  effect  of  various  inhibitors  on  the  catalytic 
decomposition  by  fiuely  divided  silver,  platinum,  copper,  iron,  silver 
oxide,  thallium,  ferrous  oxide,  copper  sulphate,  and  catalase,  whilst  the 
inhibitors  used  were  hydrocyanic  acid,  sodium  nitrate,  potassium 
nitrate,  sodium  chloride,  sodium  fluoride,  sodium  sulphate,  sodium 
phosphate,  sodium  hydrogen  carbonate,  potassium  bromide,  potassium 
oxalate,  ammonium  nitrate, ammonium  chloride,  ammonium  thiocyanate, 
thiocarbamide,  carbamide,  hydrogen  sulphide,  hydroxylamine,  phenyl- 
hydrazine,  acetic  acid,  and  sodium  thiosulphate.  Some  of  the  inhibitors 
retard  and  others  accelerate  the  decomposition  of  hydrogen  peroxide  in 
presence  of  the  various  catalysers,  a  result  which  in  most  cases  can  be 
explained  on  purely  chemical  grounds.  In  the  case  of  finely  divided 
metals,  a  thin,  insoluble  film  of  a  compound  of  the  metal  is  formed 
over  its  surface,  and  this  accounts  for  the  fact  that  a  very  small 
amount  of  the  inhibitor  will  hold  in  check  a  much  larger  quantity  of 
the  metal.  The  action  of  silver,  for  instance,  is  retarded  by  sodium 
chloride,  but  not  by  sodium  fluoride ;  in  the  first  place,  a  coating  of 
silver  chloride  is  produced  on  the  silver ;  in  the  second  case,  there  is 
no  such  deposition,  since  silver  fluoride  is  soluble.  Certain  substances, 
like  ammonium  thiocyanate,  inhibit  because  they  are  themselves 
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oxidised  by  the  hydrogen  peroxide,  which  is  accordingly  removed  from 
the  solution,  and  further,  because  a  substance  like  hydrocyanic  acid 
may  be  formed  in  their  oxidation.  The  analogy  between  the  action  of 
inhibitors  on  the  catalytic  decomposition  by  tissue  extracts  and  by 
colloidal  platinum  is  emphasised  by  Bredig,  but  the  experiments  of  the 
authors  indicate  that  there  is  no  real  analogy  between  inorganic  and 
organic  catalysers. 

In  the  absence  of  formic  acid,  the  oxidation  of  formaldehyde  by 
hydrogen  peroxide  is  greatly  accelerated  by  finely  divided  platinum. 
Although  formic  acid  is  about  twice  as  readily  oxidised  as  formaldehyde 
by  hydrogen  peroxide  in  presence  of  platinum,  it  was  found  that,  in 
absence  of  platinum,  formaldehyde  was  much  more  readily  oxidised  by 
hydrogen  peroxide  than  formic  acid.  When  a  mixture  of  formic  acid 
and  formaldehyde  in  equal  amounts  is  acted  on,  in  presence  of  spongy 
platinum,  by  hydrogen  peroxide  in  quantity  sufficient  to  oxidise  either, 
but  not  both,  to  the  next  higher  stage  of  oxidation,  the  acid  is  oxidised 
almost  to  the  exclusion  of  the  aldehyde.  Formic  acid  is,  accordingly, 
a  stronger  reducing  agent  than  formaldehyde. 

The  oxidation  of  formic  acid  by  hydrogen  peroxide  in  the  presence 
of  catalysers  was  studied.  Those  substances  which  effect  the  decom¬ 
position  of  hydrogen  peroxide  also  accelerate  the  oxidation.  Platinum 
black  and  liver  catalase  do  not  effect  the  oxidation  of  neutral  potassium 
oxalate  by  hydrogen  peroxide.  A.  McK. 

Colloidal  Metals  and  other  Inorganic  Colloids.  Friedrich 
Bock  ( Chem .  Centr.,  1903,  i,  614;  from  Oesterr.  Chem.-Zeit.,  0, 
49 — 54). — In  order  to  demonstrate  experimentally  the  catalysis  of 
hydrogen  peroxide  by  means  of  colloidal  platinum,  its  analogy  with 
the  process  of  fermentation,  and  the  “  poisoning  effect  ”  of  hydrocyanic 
acid  on  it,  six  cylindrical  gas  generating  vessels  are  employed,  the 
delivery  tubes  of  which  dip  under  separate  measuring  vessels  in  the 
same  pneumatic  trough.  Cylinders  1  and  2  are  filled  with  platinum 
sponge  and  water,  3  and  4  with  colloidal  platinum  and  water,  and 
5  and  6  with  yeast  and  water.  To  2,  4,  and  6,  a  few  drops  of  a  very 
dilute  solution  of  hydrocyanic  acid  are  added,  and  finally  a  solution  of 
pure  hydrogen  peroxide  is  introduced  into  each  cylinder.  Oxygen  is 
evolved  from  cylinders  1,  3,  and  5,  but  not  from  2,  4,  and  6. 

E.  W.  W. 

An  Attempt  to  Explain  Physically  the  Periodic  Regularity 
of  the  Chemical  Elements.  A.  J.  Batschinski  {Ze.it.  physikal. 
Chem.,  1903,  43,  372 — 375). — In  the  periodic  recurrence  of  the 
properties  of  the  elements  with  increasing  atomic  weight,  the  author 
sees  an  analogy  with  harmonic  tones.  On  this  basis,  the  hypothesis  is 
set  up  that  the  atoms  are  in  a  state  of  vibration,  and  the  magnitude  of 
the  period  of  vibration  conditions  the  properties  of  the  elements  ;  the 
values  of  the  periods  of  vibration  of  related  elements  stand  in  simple 
relationship  with  each  other.  A  harmonic  relationship  exists  between 
the  square  root  of  the  atomic  weights  of  many  allied  elements,  thus 
for  fluorine,  Jm  =  3x1  *46,  for  chlorine,  =  4x1  '49,  and  for  bromine 
=  6  x  1‘49. 
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The  author  has  calculated  the  square  roots  of  the  atomic  weights  of 
the  elements,  and  set  these  in  the  Mendeleeff  table.  The  table  shows  a 
decided  tendency  to  form  a  harmonic  series  in  the  vertical  columns, 
and  the  deviations  are  probably  to  be  explained  on  the  ground  that 
the  atom  is  not  to  be  regarded  as  a  material  point,  but  as  a  material 
system. 

The  hypothesis  can  also  be  extended  to  the  structure  of  spectra,  anl 
explains  why  in  certain  groups  of  elements  the  series  of  spectral  lines 
moves  towards  the  red  end  with  increasing  atomic  weight. 

J.  McC. 
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Synthesis  of  Water  by  Combustion.  Nicolae  Teclu  (J.  pr. 
Chern  ,  1903,  [ii],  67,  426 — 428). — The  author  describes  a  new  form  of 
apparatus  for  the  exhibition  of  the  synthesis  of  water  by  combustion 
of  hydrogen  in  air  or  oxygen.  The  apparatus  may  be  used  also  for 
other  syntheses  which  take  place  by  the  combustion  of  gases. 

G.  Y. 

Existence  of  Hydrogen  Tetroxide.  A.  M.  Clover  (Amer. 
Chern.  J.,  1903,  29,  463 — 474). — It  is  supposed  by  Bach  (Abstr.,  1900, 
ii,  470)  that  when  potassium  tetroxide  is  dissolved  in  dilute  acid 
hydrogen  tetroxide  is  produced.  The  author  has  repeated  Bach’s 
experimental  work,  and  concludes  that  there  is  no  evidence  for  the 
existence  of  this  substance.  The  sulphuric  acid  used  was  never 
stronger  than  A/1,  an  A/5  solution  being  employed  in  several  experi¬ 
ments.  The  quantity  of  oxygen  evolved  was  not  in  excess  of  that 
calculated  from  the  equation  5H202  +  2KMn04  +  3H2S04  =  K2S04  + 
2MnS04  +  8H20  +  502,  but  corresponds  with  the  calculated  amount. 
The  requisite  amount  of  acid  must,  however,  be  present,  but  a  large 
excess  of  acid  has  no  influence  on  the  reaction.  Bach  obtained  an 
excess  of  oxygen  because  he  used  insufficient  acid  ;  manganese  dioxide 
was  accordingly  deposited,  and  this  decomposed  the  remaining  hydrogen 
dioxide  catalytieally.  Experiments  with  commercial  sodium  dioxide 
gave  similar  results.  A.  McK. 

Action  on  Metals  of  Solutions  of  Hydrochloric  Acid  in 
Various  Solvents.  Harrison  E.  Patten  (J.  Physical  Chern.,  1903, 
7,  153  —  189). — A  brief  historical  review  of  the  action  of  moisture  in 
causing  chemical  action  is  first  given,  and  the  author’s  method  of 
investigating  this  action  is  described.  The  utmost  precautions  appear 
to  have  been  taken  to  ensure  the  complete  absence  of  moisture,  and 
various  samples  of  each  solvent  were  employed,  and  frequently  slightly 
different  results  were  obtained  with  different  samples.  With  a  chloro¬ 
form  solution  of  hydrogen  chloride,  the  electrical  conductivity  of 
which  was  very  much  less  than  that  of  a  dry  air  gap,  magnesium  and 
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aluminium  showed  no  evolution  of  gas,  cadmium  but  very  little, 
whilst  zinc  was  vigorously  attacked,  more  hydrogen  being  apparently 
evolved  than  in  a  normal  hydrogen  chloride  aqueous  solution.  After 
a  quantity  of  zinc  had  been  dissolved,  the  other  metals  were  corroded 
owiDg  to  the  zinc  chloride  now  present  in  the  solution.  With  carbon 
tetrachloride  as  solvent,  zinc  alone  of  the  above  four  metals  is  attacked, 
but  after  about  an  hour  it  becomes  coated  with  a  protective  coating, 
probably  zinc  chloride.  In  ethyl  chloride  solution,  zinc  is  rapidly 
tarnished  with  evolution  of  gas ;  most  of  the  other  metals — for  example, 
silver,  copper,  manganese,  chromium,  cobalt,  &e. — were  tarnished  or 
corroded  without  evolution  of  gas,  but  after  standing  some  hours,  gas  is 
evolved  by  the  action  of  aluminium  or  magnesium ;  calcite  and  witherite 
were  not  attacked.  In  benzene  solution,  zinc  was  acted  on,  hydrogen  being 
evolved  with  vigour,  but  aluminium  and  magnesium  were  not  affected. 
A  trace  of  water,  let  in  by  opening  the  receiver  to  the  air,  did  not  cause 
action  on  the  latter  metals.  Solution  of  hydrogen  chloride  in  stannic 
chloride  was  without  action  on  all  the  metals  and  carbonates  examined. 
Its  conductivity,  however,  was  considerably  greater  than  that  of  the 
benzene  or  ethyl  chloride  solutions,  both  of  which  have  a  vigorous  action 
on  zinc.  Solutions  in  silicon  tetrachloride  caused  a  slight  tarnish  on 
copper  and  lead,  but  there  was  no  action  on  other  metals  and  carbon¬ 
ates.  A  solution  in  phosphorus  trichloride  similarly  caused  merely  a 
slight  tarnish  on  lead,  tin,  and  bismuth.  Solution  in  arsenic  tri¬ 
chloride  caused  evolution  of  gas  in  the  case  of  magnesium  and  zinc,  but 
had  no  action  on  carbonates,  whilst  the  solution  in  antimony  chloride 
had  no  effect  on  the  metals  different  from  that  of  the  pure  solvent 
alone.  Some  of  the  metals  act  readily  on  sulphur  monochloride  ;  for 
instance,  magnesium,  cobalt,  copper,  antimony,  and  tellurium ;  with 
the  other  metals,  the  solution  in  this  solvent  caused  no  evolution  of 
gas,  although  corrosion  or  tarnish  occurred  with  zinc,  aluminium, 
cadmium,  iron,  tin,  and  bismuth.  Solutions  in  thionyl  chloride  had 
but  little  effect  on  metals,  but  vigorously  attacked  calcite  and 
witherite.  The  author,  in  discussing  his  results,  points  out  that 
action  is  not  determined  by  the  conductivity,  the  heat  of  formation 
of  the  chloride,  or  by  the  solubility  of  the  chloride  in  the  solvent,  but 
that  chemical  individuality  is  apparent.  In  an  addendum,  the  action 
of  zinc  on  the  benzene  solution  is  treated  in  further  detail,  as  the 
author’s  results  are  at  variance  with  those  of  Remsen  and  Falk,  and 
it  is  shown  that  the  precautions  adopted  by  the  latter  to  ensure 
absence  of  moisture  were  not  as  rigorous  as  his  own.  L.  M.  J. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
Fritz  Ephraim  ( Ber .,  1903,  36,  1177 — 1184). — Mainly  a  theoretical 
paper.  The  author  considers  that  the  composition  of  halogen  double 
salts  is  dependent  on  the  atomic  weight  or  spatial  magnitude  of  the 
atoms  forming  the  salt.  Thus,  vanadium  gives  the  salts  V2F6,6NH4F  ; 
V2F6,5NaF;  V2F6,4KF,  and  in  these  the  number  of  mols.  of  alkali 
fluoride  present  is  determined  by  the  magnitude  of  the  alkali  metal 
or  radicle.  All  attempts  to  prepare  the  salt  V2F6,6NaF  were 
fruitless ;  on  the  other  hand,  salts  containing  less  alkali  fluoride 
than  corresponds  with  the  maximum  can  be  obtained,  for  example, 
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2NH4F,V2F6.  A  similar  regularity  is  seen  in  the  oxyfluorides, 
9NH4F,3VOF2 ;  8NaF,3VOF2 ;  7KF,3YOF2 ;  and  in  the  case  of 
niobium,  the  salt  3NH4F,NbOF3  is  stable,  whilst  the  corresponding 
potassium  salt,  on  recrystallisation,  is  converted  into  the  salt  2KF,NbOF3 ; 
the  zinc  and  copper  salts  are  also  of  the  type  ZnF2,NbOF3.  With 
tantalum,  the  salts  3NaF,TaF5  and  3NH4F,TaFg  are  stable,  but  the 
potassium  salt  has  the  formula  2KF,TaF5. 

With  an  increase  in  the  atomic  weight  of  the  negative  metal,  a 
greater  stability  of  the  more  complex  salts  is  seen  ;  thus,  with  vana¬ 
dium  (51 '2),  only  the  ammonium  salt,  3NH4F,Y02F,  is  stable,  and  the 
corresponding  potassium,  zinc,  and  copper  salts  are  not  known  ;  but  with 
niobium  (93'7)  the  potassium  salt  with  3KF  can  be  isolated,  but  not 
the  corresponding  zinc  and  copper  salts. 

Similar  laws  seem  to  regulate  the  amount  of  water  of  crystallisation 
contained  in  the  salts,  as  is  seen  in  the  following  table : 

CuBr2,2LiBr,6H90.  CdBr2,NaBr,2|H20.  SnBr4,2HBr,8H20. 
CuBr2,2NH4Br,2H20.  CdBr2,KBr,lH20.  SnBr4,2Li(NH4,Na)Br,6H20. 
CuBr2,2CsBr,0H20.  CdBr2,CsBr,OHaO.  SnBr4,2KBr,0H2O. 

W.  A.  D. 

Affinity  at  Low  Temperatures.  Reactions  of  Liquid  Fluorine 
at  -187°.  Henri  Moissan  and  James  Dewar  (Compt.  rend..,  1903, 
130,  785 — 788.  Compare  this  vol.,  ii,  360). — In  carrying  out 
experiments  at  such  low  temperatures  as  -  190°,  two  difficulties  are 
met  with  ;  moisture  is  condensed  from  the  atmosphere  and  forms  a 
layer  of  ice  around  the  cooled  substances  which  protects  them  from 
attack,  and,  secondly,  layers  of  insoluble  products  of  the  reaction 
are  formed  and  preserve  the  substances  from  further  action. 

In  investigating  the  action  of  liquid  fluorine  at  — 187°  on  various 
substances,  the  carefully  dried  substance  contained  in  a  narrow,  sealed 
glass  tube  was  cooled  to  -  190°  and  then  the  tube  broken  inside  a 
crystal  tube  containing  the  liquid  fluorine. 

Although  iodine  takes  fire  in  fluorine  at  the  ordinary  temperature, 
no  reaction  occurs  at  this  low  temperature.  A  mixture  of  liquid 
oxygen  and  fluorine  can  be  separated  by  distillation.  Sulphur  burns 
in  liquid  fluorine  with  an  intensely  blue  flame,  the  whole  apparatus 
being  broken  by  the  elevation  of  temperature ;  sulphur  hexa¬ 
fluoride  is  formed.  Selenium  and  fluorine  combine  explosively  at  this 
low  temperature,  whilst  tellurium  is  not  attacked.  Nitrogen  and  fluorine 
have  no  action  on  one  another  at  any  temperature.  Bed  phosphorus 
and  fluorine  combine  with  development  of  heat,  phosphorus  penta- 
fluoride  being  produced.  Arsenic  and  fluorine  react  violently,  the 
arsenic  burning  with  a  blue  flame.  Antimony  is  not  attacked.  The 
different  varieties  of  carbon,  crystalline  silicon,  and  amorphous  boron  do 
not  react  with  fluorine,  but  wood  charcoal  and  soot  become  incandescent 
in  liquid  fluorine.  Sodium  does  not  lose  its  lustre,  but  it  becomes 
surrounded  by  a  transparent  layer  of  sodium  fluoride ;  potassium  at 
first  has  no  action,  but  after  a  few  seconds  a  violent  explosion  occurs. 

Potassium  iodide  does  not  react  with  liquid  fluorine  below  its 
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boiling  point,  but  at  this  temperature  a  rapid  action  sets  in  with 
development  of  heat,  the  iodine  being  displaced  by  fluorine.  Under 
the  same  conditions,  mercuric  iodide  acdipotassium  ferrocyanide  are 
not  attacked.  Arsenious  oxide  is  not  changed  by  fluorine  ;  the  same 
holds  for  silica  and  boric  anhydride,  but  lime  reacts  violently,  becom¬ 
ing  incandescent,  the  apparatus  finally  being  destroyed.  Calcium 
carbide  is  without  action. 

Anthracene  and  liquid  fluorine  react  with  explosive  violence  at  -  187°, 
carbon  being  deposited  )  under  the  same  conditions,  iodoform,  sugar, 
mannitol,  and  morphine  are  not  decomposed  by  fluorine.  K.  J.  P.  0. 

Preparation  of  Thionyl  Chloride.  Chemische  Fabrik  Gries- 
heim-Elektron  (D.R.-P.  139455). — Thionyl  chloride  may  be  prepared 
by  adding  sulphur  trioxide  to  ordinary  sulphur  chloride  at  a  tempera¬ 
ture  of  75 — 80°,  according  to  the  equation  S03  4-  S2C12  =  SOCl2  +  S02  +  S. 
Chlorine  is  passed  in  continuously  in  order  to  reconvert  the  sulphur 
produced  into  sulphur  chloride.  In  this  way,  an  almost  theoretical 
yield  is  obtained,  and  the  practical  inconveniences  attending  the  use 
of  higher  chlorides  of  sulphur  are  avoided.  C.  H.  D. 

Compounds  of  Selenates  with  Iodates,  Phosphates,  and 
Arsenates.  Kudolph  F.  Weinland  and  Georg  Barttlingck  (Ber., 
1903,  36,  1397 — 1404). — Sehnate  Iodates. — These  are  of  two  types, 
2Se0s,I206,2M20,H20  (or  MHSe04,MI03)  and  2Se03,3I205,2M20,5H20 
(or  MHSe04,2HI03,MI03,H20) ;  they  do  not  separate  from  solutions 
containing  the  theoretical  quantities  of  the  constituents,  but  the 
selenic  acid  has  to  be  in  excess  so  as  to  prevent  the  acid  iodate  from 
being  formed.  The  second  type  is  obtained  from  solutions  containing 
a  minimum  of  alkali.  Potassium  selenate  iodate ,  2Se03,I205,2K20,H20, 
forms  flat,  transparent,  four-sided  prisms,  and  the  ammonium  salt  is 
similar.  Potassium  selenate  tri-iodate,  2Se03,3.I205,2K20,5H20,  forms 
small,  colourless,  thick,  well-developed  prisms,  and  closely  resembles 
the  analogous  rubidium  and  ammonium  salts. 

Selenate  Phosphates  and  Selenate  Arsenates. — These  compounds  exist  in 
two  types,  2Se03,P205(As205),2M20,3H20  or  MH2P(As)04,MHSe04, 
and5Se03,P205(As205),3,5K20,5'5H20cr2MH2P(As)04,5KHSe04,H20; 
the  former  is  analogous  to  the  sulphate  phosphates  (Jacquelain,  Ann. 
Chim.  Phys.,  1839,  [ii],  70,  317)  and  the  sulphate  arsenates  (Friedheim, 
Abstr.,  1894,  ii,  314),  hut  the  latter  has  no  true  analogue.  In  the 
case  of  potassium,  selenate  phosphates  and  selenate  arsenates  of  both 
types  were  prepared,  but  of  rubidium  and  ammonium  only  salts  of  the 
first  formula  could  be  obtained  ;  the  selenate  monophosphates  form  hard, 
colourless  leaflets,  and  the  selenate  diphosphates  transparent,  rod-shaped 
crystals.  W.  A.  D. 

Oxidation  of  Atmospheric  Nitrogen  by  Electric  Discharges. 
Franz  von  Lepel  (Ber.,  1903,  36,  1251 — 1258.  Compare  Mutbmann 
and  Hofer,  this  vol.,  ii,  206). — An  increased  yield  of  nitric  acid  is 
obtained  by  rotating  a  pair  of  anodes  about  a  single  cathode,  but  the 
yield  decreases  again  if  too  many  anodes  are  used  or  if  the  speed  of 
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rotation  is  too  great ;  the  best  speed  must  be  determined  experi¬ 
mentally  for  each  form  of  apparatus.  The  best  results  are  obtained 
when  the  anode  is  a  point  and  the  cathode  a  plate.  The  materials 
used  for  the  electrodes  are  also  important ;  copper  (  +  )  and  carbon  (  —  ) 
is  apparently  the  best  combination,  but  with  a  zinc  anode  a  gold 
cathode  gives  the  best  yield,  with  an  iron  anode  a  cathode  of 
manganese  dioxide  is  best,  and  with  a  platinum  anode  a  cathode  of 
manganese  dioxide  or  carbon.  The  liquid  used  for  absorbing  the 
nitrogen  oxides  has  an  important  influence  on  the  yield,  the  best 
results  being  given  by  potassium  carbonate  and  the  worst  by  pure 
water.  By  collecting  the  products  separately,  it  was  found  that  nitric 
acid  is  produced  almost  exclusively  in  the  absorption  chamber  and 
not  in  the  chamber  in  which  the  combustion  is  carried  on.  Oxygen 
mixed  with  the  air  increases  the  yield  of  acid,  hydrogen  has  a  slightly 
favourable  effect,  and  the  use  of  ozonised  air  gives  only  slight 
increases  in  the  yield.  The  nature  of  the  flame  is,  however,  the 
most  important  factor  in  determining  the  yield ;  the  first  product  is 
nitrogen  monoxide,  an  endothermic  compound,  and  it  is  important 
that  this  should  be  removed  as  rapidly  as  possible  from  the  flame. 

T.  M.  L. 

Action  of  Liquefied  Ammonia  on  Phosphorus.  Alfred 
Stock  ( Ber .,  1903,  36,  1120 — 1123). — When  yellow  phosphorus  is 
heated  above  its  melting  point  with  excess  of  liquefied  ammonia,  it 
is  converted  into  a  fine,  black  powder,  which  contains  phosphorus, 
nitrogen,  and  hydrogen.  It  turns  intensely  orange-red  in  moist  air,  the 
change  occurring  very  quickly  in  presence  of  acids  ;  the  black  colour  is 
regenerated  by  addition  of  ammonia.  The  black  substance  is  possibly 
P2NH2  and  the  red  P40. 

Schenck’s  experiments  (this  vol.,  ii,  363)  are  criticised. 

A.  McK. 

Pyrophosphorous  Acid.  Victor  Auger  ( Compt .  rend.,  1903, 
136,  814 — 815). — Amat’s  attempts  (Abstr.,  1890,  438)  to  prepare 
pyrophosphorous  acid  from  pyrophosphites  leads  only  to  the  formation 
of  phosphorous  acid.  Kraut  ( Annalen ,  1871,  158,  332)  and  Gautier 
{Compt.  rend.,  1873,  76,  49)  did  not  obtain  this  acid  by  the  action  of 
phosphorous  trichloride  on  phosphorous  acid  ;  Besson  (Abstr.,  1898, 
ii,  160)  showed  that  phosphorous  trichloride  reacted  with  a  small 
quantity  of  water  to  form  phosphorous  and  hydrochloric  acids.  Pyro¬ 
phosphorous  acid,  H4P205,  is  easily  prepared  by  vigorously  shaking 
together  phosphorous  acid  and  phosphorous  trichloride,  the  latter  being 
in  large  excess,  and  the  temperature  being  maintained  at  30 — 40° ;  the 
clear  liquid,  thus  obtained,  is  also  produced  by  passing  carbon  dioxide 
saturated  with  the  vapour  of  phosphorous  trichloride  into  a  paste 
made  by  moistening  the  trichloride  with  water.  The  liquid  is  placed 
over  phosphoric  oxide  and  potassium  hydroxide  in  a  desiccator,  when 
it  solidifies  to  crystals,  which  are  very  deliquescent  and  melt  at  38°. 
When  moistened  with  water,  this  acid  is  immediately  converted  into 
phosphorous  acid ;  on  heating  to  100°,  it  becomes  yellowish-red,  and  at 
130°  hydrogen  phosphide  is  evolved.  K.  J.  P.  O. 
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Action  of  Hydrogen  on  the  Arsenic  Sulphides  in  the 
presence  of  Antimony,  and  on  Antimony  Trisulphide  in  the 
presence  of  Arsenic.  Henri  Pelabon  ( Compt .  rend.,  1903,  136, 
812 — 813.  Compare  Abstr.,  1902,  ii,  253). — When  realgar,  0*5  gram, 
is  heated  at  620°  with  quantities  of  antimony  varying  from  0*1  to  30 
grams  in  an  atmosphere  of  hydrogen,  hydrogen  sulphide  is  formed,  and 
has  a  partial  pressure  which  amounts  to  0*834  of  the  total  pressure  for 
the  lowest  proportion  of  antimony  used,  and  0*615  of  the  total  pressure 
for  the  largest  amount  of  antimony ;  the  partial  pressure  of  the 
hydrogen  sulphide  decreases  with  increase  of  the  proportion  of  anti¬ 
mony,  but  the  rate  of  decrease  becomes  much  slower,  after  the  amount 
of  antimony  present  is  in  excess  of  that  equivalent  to  the  sulphur  in 
the  realgar.  When  0*4  gram  of  antimony  is  used,  the  solid  left  in 
the  tube  after  the  experiment  consists  of  two  parts,  one  of  which  is 
antimony  sulphide  containing  a  trace  of  antimony,  and  the  other  an 
alloy  of  antimony  and  arsenic.  Arsenic  sulphide  is  not  present. 

When,  instead  of  realgar,  a  mixture  (0*5  gram)  of  arsenic  and 
sulphur  in  the  proportion  of  As  :  S2  is  used,  and  quantities  of  antimony 
varying  from  0*2  to  3*0  grams,  the  temperature  being  the  same  as  in 
the  previous  case,  the  partial  pressure  of  the  hydrogen  sulphide  is 
initially  0*94,  and  decreases  rapidly  until  the  amount  of  antimony 
present  is  equivalent  to  the  sulphur ;  after  that  point  is  reached,  the 
rate  of  decrease  of  the  partial  pressure  diminishes. 

In  experiments  made  with  antimony  trisulphide  and  arsenic  at  630°, 
0*5  gram  of  the  sulphide  being  used  and  the  amount  of  arsenic 
increasing  from  0  to  3*0  grams,  the  proportion  of  the  hydrogen 
sulphide  in  the  gas  phase  increases  from  0*711  to  0*761. 

K.  J.  P.  O. 

Arsenious  Acid.  Jan  von  Zawidzki  ( Ber .,  1903, 30, 1427 — 1436). 
— Molecular  weight  determinations  show  that  when  arsenious  oxide  is 
dissolved  in  water  the  resulting  molecules  contain  only  a  single  atom 
of  arsenic.  The  acid  is  a  poor  conductor,  and  appears  to  be  very 
slightly  dissociated;  the  molecular  conductivity  of  the  sodium  salt, 
NaH2As03,  determined  in  presence  of  Nj 32  arsenious  acid  in  order  to 
diminish  hydrolytic  dissociation,  resembles  that  of  the  sodium  salt  of 
a  monobasic  acid ;  the  increase  of  mol.  conductivity  at  extreme 
dilutions  might  be  explained  as  due  to  further  dissociation  of  the 
H2As03  ion,  but  is  regarded  by  the  author  as  caused  by  hydrolysis 
and  oxidation.  This  view  is  in  agreement  with  the  observations  of 
Thomsen  that  137*8  Cal.  are  liberated  in  neutralising  As203  with 
2NaOH,  and  only  12*9  Cal.  on  adding  a  further  2NaOH,  and  estab¬ 
lishes  the  view  that  arsenious  acid  is  essentially  a  feeble  monobasic 
acid.  It  is  also  an  extraordinarily  feeble  base,  but  the  basic  properties 
are  too  slight  to  allow  of  definite  measurements.  T.  M.  L. 

Preparation  of  Solid  Carbon  Dioxide.  Nicolae  Teclu  ( J . 
pr.  Chem.,  1903,  [ii],  67,  423 — 425).- — To  exhibit  the  formation  of 
solid  carbon  dioxide,  a  stream  of  liquid  carbon  dioxide  issuing  from  a 
jet  is  directed  into  a  glass  tube  connected  with  a  series  of  bulbs.  The 
formation  of  the  solid  can  be  seen  taking  place  in  the  bulbs.  A  form 
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of  apparatus  suitable  for  the  preparation  of  large  quantities  of  solid 
carbon  dioxide  is  described.  G.  Y. 

Equilibrium  between  Iron  Oxides  and  Carbon  Monoxide 
and  Carbon  Dioxide.  Emil  Baub  and  A.  Glaessner  ( Zeit .  physikal. 
Chem.,  1903,  43,  354 — 368). — The  equilibria  which  may  be  established 
by  conducting  carbon  monoxide  or  carbon  dioxide  over  iron  are  repre¬ 
sented  by  the  equations:  Fe  +  CO  =  FeO -f  C  ;  FeO  4-  CO  =  Fe  4-  C02  ; 
C  +  C02  =  2C0.  The  reaction  Fe304  +  CO  =  3FeO  +  C02  is  also  one  of 
equilibrium.  The  equilibrium  relationships  were  determined  by 
heating  the  solid  in  an  atmosphere  of  carbon  monoxide  or  carbon 
dioxide  in  a  boat  contained  in  a  porcelain  tube  connected  with  a  gas- 
burette.  The  tube  was  electrically  heated,  and  the  temperature  wa3 
measured  by  a  thermoelement.  After  the  equilibrium  had  been 
established,  the  gas  was  drawn  off  and  analysed.  The  solids  examined 
were  :  ferrosoferric  oxide  and  ferrous  oxide,  and  ferrous  oxide  and 
iron.  The  equilibrium  curve  in  the  first  case  exhibits  a  maximum  at 
490°,  when  the  gas  phase  contains  47  per  cent,  of  carbon  monoxide. 
This  indicates  the  temperature  at  which  ferrosoferric  oxide  is  most 
difficultly  reduced.  In  the  second  case,  the  curve  shows  a  minimum 
point  at  680°,  when  59  per  cent,  of  carbon  monoxide  is  present  ;  this 
corresponds  with  the  temperature  at  which  ferrous  oxide  is  most  easily 
reduced  to  iron. 

The  results  are  plotted  graphically  along  with  Boudouard’s  values  for 
the  equilibrium  between  carbon  and  carbon  dioxide,  and  from  the 
points  where  the  curves  cut  it  is  deduced  that  at  atmospheric  pres¬ 
sure,  carbon  monoxide,  carbon  dioxide,  ferrous  oxide,  ferrosoferric 
oxide,  and  carbon  can  exist  side  by  side  at  647°,  and  the  three  solids 
are  in  equilibrium  at  685°.  Above  685°,  carbon  and  iron  can  exist 
together,  and  below  647°  carbon  and  ferrosoferric  oxide. 

These  conclusions,  derived  from  the  curves,  have  been  experimentally 
verified. 

When  applied  to  the  reactions  which  take  place  in  the  blast-furnace, 
the  results  show  that  the  reductions  of  ferrosoferric  oxide  and  ferrous 
oxide  must  take  place  at  different  zones  which  are  characterised  by 
different  contents  of  carbon  monoxide.  Iron  in  contact  with  a  gas 
rich  in  carbon  monoxide  at  temperatures  below  647°  is  oxidised  and 
carbon  is  deposited,  but  no  carbon  can  be  deposited  from  the  gas  at  a 
temperature  higher  than  680°. 

The  heat  of  formation  of  ferrosoferric  oxide  at  490°  under  constant 
pressure  is  calculated  to  be  267,380  Cal.,  and  that  of  ferrous  oxide  at 
680°  is  67,350  Cal.  J.  McC. 

The  Decomposition  of  Carbon  Monoxide  and  Chemical 
Equilibrium  in  the  Blast  Furnace.  Rudolf  Schenck  and  F. 
Zimmermann  (Ber.,  1903,  36,  1231 — 1251.  Compare  Boudouard, 
Abstr.,  1899,  ii,  287,  365,  417,  595,  596  ;  1900,  ii,  199  ;  1901,  ii,  151, 
314,  383,  646). — The  reversible  reaction  2C0^C  +  C02  has  been 
studied  as  a  time  reaction  in  the  presence  of  metals  and  metallic 
oxides.  The  apparatus  consisted  of  an  air  thermometer  in  which  the 


424 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


metal  or  metallic  oxide  could  be  introduced  and  then  sealed.  This 
vessel  was  attached  to  a  series  of  two  manometers  and  three  taps,  one 
of  which  was  a  three-way  cock.  By  this  means,  the  apparatus  could 
he  readily  exhausted,  tilled,  and  emptied. 

The  metals  employed,  namely,  iron,  cobalt,  and  nickel  and  their 
oxide*,  were  deposited  in  a  fine  state  of  division  on  pumice,  which 
had  been  reduced  in  a  current  of  pure  hydrogen  (from  aluminium  and 
hydrochloric  acid)  and  then  extracted  with  dilute  hydrochloric 
acid.  By  this  process,  the  whole  of  the  original  iron  compounds  con¬ 
tained  in  +he  pumice  were  removed.  The  oxides  were  obtained  by 
satuiating  the  pumice  with  solutions  of  the  metallic  nitrates  and 
then  strongly  heating.  To  obtain  the  deposit  of  metal,  the  pumice, 
with  the  oxide,  was  reduced  in  a  stream  of  pure  hydrogen.  The  oxides 
of  cobalt  and  nickel  completely  oxidise  carbon  monoxide  to  the 
dioxide  at  445°  and  are  themselves  reduced  to  the  metallic  state,  so 
that  no  alteration  in  pressure  occurs.  With  ferric  oxide,  only  part  of 
the  carbon  monoxide  is  oxidised,  and  a  slight  reduction  in  pressure 
occurs  owing  to  the  catalytic  decomposing  action  of  the  metallic  iron 
produced  on  the  monoxide.  It  has  been  found  that  with  a  gaseous 
mixture  containing  one  volume  of  the  monoxide  to  four  of  the  dioxide 
no  reduction  of  the  ferric  oxide  occurs  and  the  pressure  remains 
constant. 

The  carbon  dioxide  obtained  by  Boudouard  must  have  been  due 
to  the  oxidation  of  the  carbon  monoxide  by  the  ferric  oxide  and  not 
to  the  catalytic  decomposition  of  the  monoxide.  Finely  divided  metals 
accelerate  the  decomposition  of  the  monoxide  into  carbon  and  dioxide 
in  a  remarkable  manner. 

With  nickel  at  a  temperature  of  445°,  the  reaction  has  been  shown 
to  be  bimolecular  and  should  be  represented  as  200  =  C  +  C02;  at  310° 
and  360°,  however,  the  reaction  appears  to  be  unimolecular  and 
probably  occurs  in  two  stages,  namely,  CO  =  C  +  O  and  then  CO  +  O  = 
C02,  the  second  reaction  proceeding  much  more  rapidly  than  the  first. 
When  a  number  of  experiments  are  performed  in  the  same  vessel 
without  removing  the  carbon  produced,  the  value  for  ..the  velocity 
constant  is  always  higher. 

The  reaction  does  not  appear  to  be  complete,  but  is  reversible,  and  a 
state  of  equilibrium  is  established  even  at  temperatures  of  445° 
(compare  Boudouard,  loc.  cit.). 

When  cobalt  is  employed,  the  numbers  agreed  with  neither  a  uni- 
nor  a  bi-moleeular  reaction.  This  is  probably  due  to  iron  contained  as 
an  impurity  in  the  cobalt. 

When  iron  is  employed,  the  pressure  never  becomes  absolutely 
constant  so  long  as  any  gas  is  present,  and  ultimately  the  whole  of  the 
carbon  present  is  deposited  in  the  free  state  and  ferric  oxide  is  formed. 
It  would  appear  that  the  iron  first  reacts  as  a  catalyser,  decomposing 
the  carbon  monoxide  into  carbon  and  dioxide.  When  the  concen¬ 
tration  of  the  dioxide  has  increased,  and  that  of  the  monoxide  decreased, 
to  a  certain  limit,  the  metal  begins  to  reduce  the  dioxide,  and  the  two  re¬ 
actions  then  proceed  simultaneously,  so  that  the  composition  of  the  gas 
remains  the  same.  Experiments  made  at  360°  and  445°  indicate  that 
the  reaction  is  unimolecular,  but  that  at  508°  it  becomes  bimolecular. 
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The  compositions  of  the  gaseous  mixtures  are  as  follows  : 

360°  105  per  cent,  monoxide  and  89  5  dioxide 

445  52-8  „  „  47-2  „ 

508  47  „  „  52-9  „ 

The  numbers  obtained  at  360°  probably  indicate  the  presence  of 
some  oxide  other  than  ferric  oxide.  J.  J •  S. 

Preparation  of  Potassium  from  Fused  Potassium  Hydroxide. 
Richard  Lorenz  and  W.  Clark  ( Zeit .  Elektrochem .,  1903,  9, 
269 — 271). — The  authors  regard  the  difficulty  of  the  preparation  of 
potassium  by  electrolysis  of  fused  potassium  hydroxide  as  resulting 
from  the  great  tendency  of  the  metal  to  dissolve  or  form  a  metallic 
“fog”  in  the  electrolyte  (compare  Abstr.,  1901,  ii,  142,  and  538). 
When  the  solution  of  metal  is  prevented  from  diffusing  away  from 
the  cathode  by  means  of  a  porous  partition  (a  magnesite  crucible  is 
used),  good  yields  of  potassium  are  obtained.  For  example,  15‘5 
grams  of  potassium  were  obtained  with  13’4  amperes  and  15  volts  in 
71  minutes,  or  58  per  cent,  of  the  theoretical  current  efficiency. 

This  method  does  not  yield  barium  from  the  fused  hydroxide; 
nothing  but  barium  oxide  is  produced,  Ba(OH)?  +  Ba  =  2BaO  +  H2. 
Sodium  and  lithium  were  prepared  from  the  chlorides,  however, 
although  the  magnesite  crucible  is  rapidly  attacked.  An  experiment 
with  barium  chloride  was  unsuccessful.  T.  E. 

The  Dependence  of  the  Reactive  Power  of  Potassium  and 
Sodium  Hydroxides  on  the  Concentration.  Wilhelm  Vaubel 
[Zeit.  angew.  Chem.,  1903,  16,  389 — 391). — Potassium  manganate  is 
not  stable  in  solution  unless  alkali  is  present.  The  minimum  quantity 
of  sodium  hydroxide  required  to  render  the  solution  stable  is  0T  per 
cent.,  and  of  potassium  hydroxide  0’04  per  cent.  A  solution  of 
calcium  hydroxide  also  hinders  the  decomposition,  but  sodium  carbon¬ 
ate,  sodium  chloride,  and  disodium  hydrogen  phosphate  do  not  appear 
to  prevent  the  transformation  into  permanganate.  Potassium  per¬ 
manganate  behaves  inversely.  It  is  quite  stable  in  solutions  contain¬ 
ing  up  to  27 '80  per  cent,  of  sodium  hydroxide,  but  if  more  of  the 
alkali  be  present  potassium  manganate  is  formed.  The  author  claims 
that  this  varying  action  of  alkali  according  to  concentration  can  only 
be  due  to  the  formation  of  hydrates  or  of  complex  molecules  formed 
by  the  hydroxide  itself. 

Not  only  does  the  rate  of  absorption  of  oxygen  by  organic  hydroxy- 
derivatives  depend  on  the  concentration  of  the  alkali  present,  but  the 
quantity  absorbed  is  also  influenced  by  this  concentration.  With 
quinol,  the  greatest  absorption  takes  place  when  the  solution  contains 
4-5  per  cent,  of  sodium  hydroxide.  With  catechol,  the  influence  of 
the  sodium  hydroxide  concentration  is  only  small.  In  the  case  of 
pyrogallol,  the  maximum  absorption  is  obtained  when  the  solution 
contains  0'5  to  2-25  per  cent,  of  sodium  hydroxide,  and  with  gallic 
acid  the  maximum  is  found  when  4*5  per  cent,  of  the  alkali  is  present. 

After  the  absorption  of  oxygen  by  pyrogallol  and  alkali,  a  compound 
of  the  fni  mul  i  Co0HlTO7(OH)s  was  isolated.  J.  McC. 
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Preparation  of  Alkali  Nitrites.  Chemische  Fabrik  Grunau, 
Landshoff  &  Meyer  (D.R.-P.  138029). — Sodium  nitrate,  mixed  with 
5  per  cent,  of  sodium  hydroxide,  is  fused,  and  5 — 10  per  cent,  more 
than  the  theoretical  quantity  of  sodium  sulphite  gradually  added,  the 
temperature  being  maintained  at  320°  to  420°.  The  product  is 
extracted  with  mother  liquor  from  a  previous  crystallisation  of  nitrite, 
and  by  a  suitable  arrangement  of  extracting  vessels  in  series  the 
nitrite  may  be  obtained  free  from  sodium  sulphate.  C.  H.  D. 

Electrolytic  Reduction  of  Potassium  Chlorate.  Donato 
Tommasi  ( Compt .  rend.,  1903,  136,  1005 — 1006.  Compare  Bancroft, 
Trans.  Amer.  Electrochem.  Soc.,  1,  65  ;  Burrows,  this  vol.,  ii,  7  ;  and 
Brochet,  this  vol.,  ii,  210). — When  a  solution  of  potassium  chlorate 
containing  sulphuric  acid  is  electrolysed  between  platinum  electrodes, 
perchlorate  is  formed  at  the  anode,  but  no  chloride  is  produced  at  the 
cathode.  If  a  zinc,  copper,  or  lead  anode  is  used,  potassium  chloride 
is  formed  there,  but  if  the  cathode  be  of  platinum  no  reduction  takes 
place  round  this  electrode.  The  reduction  at  the  anode  must  be  attributed 
to  the  metal  and  not  to  the  hydrogen  (K0103  +  3Zn  —  KC1  +  3ZnO). 
Under  the  same  conditions,  perchlorate  is  not  reduced,  even  when  a 
zinc  anode  is  used. 

If  some  zinc  is  added  to  a  solution  of  cupric  sulphate  contain¬ 
ing  a  dissolved  chlorate,  decomposition  takes  place  and  a  chloride  is 
formed  ;  at  the  same  time,  some  of  the  cupric  salt  is  reduced  to  the 
cuprous  condition. 

Potassium  chlorate  is  reduced  by  the  action  of  zinc  on  mercuric 
nitrate,  or  of  tin  on  cupric  sulphite,  but  under  no  conditions  is  it 
reduced  by  sodium  amalgam.  In  presence  of  acetic  acid,  zinc  does 
not  reduce  the  chlorate,  but  the  zinc-copper  couple  causes  partial 
reduction.  J.  McC. 

Hydrates  of  Barium  Hydroxide.  O.  Bauer  (Zeit.  angew.  Chem., 
1903,  16,  341 — 350). — Besides  anhydrous  barium  hydroxide,  compounds 
containing  16,  8,  and  1H20  respectively  are  known.  The  preparation 
of  a  new  hydrate  containing  3H20  is  described.  Ordinary  crystal¬ 
lised  barium  hydroxide,  containing  8H20,  melts  in  its  water  of 
crystallisation  at  78°  under  a  pressure  of  732  mm.  When  the 
temperature  is  gradually  raised,  boiling  begins  at  103°,  and  at  108-5° 
crystals  of  the  trihydrate,  Ba(0H)2,3H20  separate.  The  new  hydrate 
crystallises  in  the  rhombic  system,  differing  in  this  respect  from  the 
tetragonal  octahydrate ;  it  forms  transparent  crystals  of  diamond 
lustre,  which  quickly  disappears  on  exposure  to  air.  In  dry  air,  it 
passes  into  the  monohydrate.  A.  McK. 

Action  of  Metallic  Magnesium  on  Aqueous  Solutions. 
Louis  Kahlenberg  (J.  Amer.  Chem.  Soc.,  1903,  25,  380 — 392). — The 
action  of  magnesium  on  aqueous  solutions  of  metallic  salts  has  been 
studied  by  Tommasi  (Abstr.,  1900,  ii,  16),  whilst  Lemoine  (Abstr., 
1899,  ii,  656)  has  examined  its  action  on  aqueous  solutions  of 
magnesium  salts.  In  those  cases,  hydrogen  is  evolved  with  varying 
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rapidity.  Lemoine  supposes  that  solutions  of  magnesium  salts  are 
slightly  decomposed  into  magnesium  hydroxide  and  free  acid,  which 
acts  on  the  metal  to  form  hydrogen  and  a  basic  salt ;  the  latter  breaks 
up  into  normal  salt  and  magnesium  hydroxide,  which  separates  out. 
The  author  points  out  that  Lemoine’s  conception  is  inadequate,  since 
magnesium  salts  are  neutral  to  indicators  at  the  outset,  and  that, 
soon  after  the  magnesium  is  introduced,  the  solution  turns  alkaline 
and  the  liberation  of  hydrogen  proceeds.  In  the  case,  however,  of 
salts  of  the  heavy  metals,  where  a  small  quantity  of  free  acid  is 
actually  liberated,  Lemoine’s  conception  may  hold. 

The  rate  with  which  hydrogen  is  evolved  from  various  aqueous 
solutions  by  the  action  of  magnesium  has  been  examined  by  the  author  ; 
the  rapidity  varied  with  each  solution  tested  and  was  different  from 
that  observed  with  pure  water.  Solutions  of  alcohol,  glycerol,  sucrose, 
mannitol,  carbamide,  various  sodium,  magnesium,  and  potassium 
salts,  sulphuric  acid,  and  hydrochloric  acid  were  employed.  Normal 
solutions  of  sodium  and  potassium  hydroxide  yielded  no  hydrogen  in 
24  hours.  Hydrogen  was  liberated  from  the  glycerol  solution  more 
slowly,  and  from  the  alcohol  solution  much  more  vigorously,  than 
from  pure  water.  Sodium  chloride  solution  was  much  more  vigorous 
than  sodium  sulphate  of  equivalent  strength.  The  single  differences 
of  potential  between  magnesium  and  various  salt  solutions  were 
measured. 

An  alkaline  reaction  is  imparted  to  solutions  of  various  salts  by 
the  magnesium  soon  after  it  has  been  immersed  in  them,  and  yet  this 
alkalinity  does  not  interfere  with  the  evolution  of  hydrogen.  There 
is  again  no  reason  to  suppose  that  magnesium  chloride  suffers  more 
hydrolytic  decomposition  than  the  chlorides  of  calcium,  strontium,  and 
barium,  yet  solutions  of  the  latter  salts  are  acted  on  only  feebly  by 
magnesium,  whilst  from  magnesium  chloride  hydrogen  is  rapidly 
evolved.  The  inadequacy  of  the  electrolytic  dissociation  theory  with 
reference  to  these  and  other  observations  is  considered.  The  facts 
are,  however,  very  readily  explained  on  the  basis  that  solutions  are 
chemical  combinations  of  solvent  and  solute  in  variable  proportions. 

A.  McK. 

Preparation  of  Crystallised  Zinc  Sulphide  and  Cadmium 
Sulphide.  Georges  Yiard  ( Gompt .  rend.,  1903,  136,  892 — 893). — 
When  a  current  of  carbon  dioxide  carrying  the  vapour  of  zinc  chloride 
is  passed  over  stannous  sulphide  heated  to  redness,  zinc  sulphide  is 
formed  and  is  deposited  in  colourless,  prismatkfcrystals.  Needle-shaped 
or  tabular  crystals  of  cadmium  sulphide  can  be  formed  in  the  same 
way,  using  the  vapour  of  cadmium  chloi’ide ;  the  crystals  vary  in 
colour  between  brownish-red  and  yellowish-orange. 

Antimony  sulphide  may  be  used  in  place  of  stannous  sulphide,  but 
the  crystals  are,  as  a  rule,  not  so  good.  J.  McC. 

Cathodic  Deposition  of  Lead.  Karl  Elbs  and  P.  W.  Rixon 
( Zeit .  Elektrochem.,  1903,  9,  267 — 268). — Lead, is  sometimes  deposited  in 
large,  shining  plates,  sometimes  in  the  form  of  a  sponge  consisting  of 
microscopic  needles.  The  authors  show  that  the  difference  is  due  to 
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the  presence  or  absence  of  plumbic  salt  in  the  electrolyte,  the  spongy 
deposit  being  always  obtained  when  plumbic  salt  is  present.  Small 
quantities  of  plumbic  salts  may  be  estimated  colorimetrically  by  means 
of  a  solution  of  starch  and  potassium  iodide.  The  acid  in  a  lead 
accumulator  always  contains  plumbic  sulphate,  formed  by  the  reaction 
Pb02  +  2H2S04  Pb(S04)2  +  2H20.  The  reduction  of  this  plumbic 

sulphate  by  the  spongy  lead  plate  explains  the  slow  discharge  of  a  well- 
insulated  accumulator  cell,  T.  E. 

Thiocarbonates  of  Heavy  Metals.  Karl  A.  Hofmann  and  F. 
Hochtlen  ( Ber .,  1903,  36,  1146 — 1149). — The  salt  previously 
described  as  cupric  trithiocarbonate  ammonia  (Abstr.,  1897,  ii,  321)  is 
really  cuprous  ammonium  thiocarbonate,  CS3CuNH4 ;  the  analogous 
cuprous  potassium  thiocarbonate,  CS3CuK,  prepared  by  adding  a 
concentrated  solution  of  cupric  chloride  to  carbon  disulphide  dissolved 
in  aqueous  potassium  hydroxide  at  0°,  crystallises  in  thick  plates 
having  a  greenish  lustre.  Both  salts  are  converted  by  acetic  acid  or, 
better,  by  sodium  hydrogen  sulphite,  into  the  salt  C2S7Cu4,  which 
forms  six-sided  plates  with  a  bronze-like  lustre  and  is  insoluble  in 
water. 

The  compound,  CS3Cu2,2KCN,2H20,  prepared  by  dissolving  the  salt 
CS3CuNH4  in  aqueous  potassium  cyanide  at  0°,  crystallises  in  lustrous, 
blood-red  plates  or  stellate  aggregates  of  prisms. 

The  compound  CSgO^CoO’SOgH^Na^O^H^,  obtained  by  dissolv¬ 
ing  cobalt  thiocarbonate  in  aqueous  sodium  hydrogen  sulphite  at 
0°,  crystallises  from  water  as  a  dark  green  powder  •  the  analogous 
potassium  compound,  CS20'CoO*S02H,2K2S03,3H20,  resembles  it. 

W.  A.  D. 

Change  of  Colour  shown  by  Mercuric  Iodides  at  Different 
Temperatures.  Desire  Gernez  ( Compt .  rend.,  1903,  130,  889 — 891). 
— The  transition  point  of  red  and  yellow  mercuric  iodides  lies  about 
126°,  but  the  varieties  maybe  maintained  indefinitely  at  temperatures 
outside  their  respective  ranges  of  stability  provided  that  the  other 
form  is  entirely  absent. 

When  the  red  modification  is  heated,  it  slowly  becomes  yellow  at 
126°,  and  at  200°  it  is  reddish-orange  in  colour.  When  the  red  variety 
is  cooled,  it  assumes  more  of  a  yellow  tinge,  and  likewise  becomes 
reddish-orange  at  the  temperature  of  boiling  liquid  air.  The  colour 
changes  observed  when  the  two  varieties  are  cooled  in  liquid  air  show 
that  they  behave  as  two  entirely  different  substances,  and,  contrary 
to  an  opinion  which  has  been  expressed,  the  red,  quadratic  modification 
does  not  pass  into  the  yellow,  rhombic  form.  J.  McC. 

Red  and  Yellow  Mercuric  Oxides  and  the  Mercuric  Oxy¬ 
chlorides.  Eugene  P.  Schoch  ( Amer .  Chem.  J.,  1903,  29,  319 — 340). 
— Yellow  mercuric  oxide  crystallises  in  microscopic,  square  tablets. 
If  the  crystals  are  left  in  contact  with  the  liquid  in  which  they  are 
precipitated  or  with  solution  of  sodium  or  potassium  chloride,  they 
increase  in  size  and  the  colour  changes  from  pale  yellow  to  an  orange, 
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and,  after  some  weeks,  to  a  red  tint.  When  the  crystals  of  the 
yellow  oxide  are  boiled  with  aqueous  solutions  of  salts,  they  are  con¬ 
verted  into  the  prismatic  form  of  the  red  oxide ;  the  same  change 
takes  place  when  the  dry  yellow  oxide  is  heated  at  250 — 600°  for 
8 — 24  hours.  The  colour  of  the  oxide  does  not  afford  trustworthy 
evidence  as  to  which  form  is  present,  since  the  tabular  crystals  of  the 
yellow  oxide  sometimes  exhibit  a  deeper  colour  than  the  prismatic 
crystals  of  the  red  variety.  The  yellow  oxide  is  not  a  hydroxide,  as 
stated  by  Carnelley  and  Walker  (Trans.,  1888,  53,  80),  but  only  con¬ 
tains  about  0-5  per  cent,  of  water ;  both  oxides  have  the  same  com¬ 
position.  The  densities  of  two  specimens  of  the  yellow  oxide  were 
found  to  be  11 '08  and  11 ’ll  at  27*5°;  of  two  specimens  of  the  red 
oxide,  one  had  a  density  1 1  *03  at  27,5°,  and  the  other  a  density 
11-08  at  28-5°.  Since,  at  higher  temperatures,  the  yellow  oxide  changes 
to  the  red,  the  dissociation  pressure  of  the  yellow  variety  should  be 
greater  than  that  of  the  red,  and  this  has  been  found  to  be  the  case. 
At  300 — 320°,  the  dissociation  pressure  of  the  yellow  oxide  is  760  mm. 
or  more,  whilst  that  of  the  red  oxide  does  not  exceed  400  mm.  at 
that  temperature. 

The  mercuric  oxychlorides  have  been  studied  by  Millon  (Ann.  Chim. 
Phys.,  1846,  [iii],  18,  372),  who  obtained  them  by  the  action  of  alkali 
hydrogen  carbonate  on  solutions  of  mercuric  chloride,  and  by  Roucher 
(ibid.,  1849,  [iii],  27,  353),  who  prepared  them  by  the  action  of  yellow 
or  red  mercuric  oxide  on  solutions  of  mercuric  chloride.  The  work  of 
these  investigators  was  repeated  by  Thiimmel  (Abstr.,  1889,  1051). 
Mercuric  oxychlorides  have  also  been  obtained  by  Andre  by  fusing 
mercuric  oxide  with  mercuric  chloride.  The  whole  of  this  work  has 
been  reinvestigated  ;  the  results  of  Thiimmel  are  generally  confirmed, 
whilst  those  of  Andre  are  found  to  be  untrustworthy,  the  compounds 
which  he  prepared  probably  having  been  impure. 

The  compound  2HgCl2,HgO  (trimercurioxychloride)  forms  large, 
isometric,  rhombic  dodecahedra,  and  has  a  sp.  gr.  6  42.  The 
red  modification  of  the  compound  HgCJ2,2HgO  (trimercuridioxy- 
chloride)  forms  short,  hexagonal  prisms  with  pyramidal  ends  aud  has 
a  sp.  gr.  8'16  ;  it  cannot  be  converted  into  the  black,  amorphous  foim 
by  heating,  as  stated  by  Thiimmel.  The  black  modification  has  a  sp. 
gr.  8'53.  The  compound  HgCl2,3HgO  (tetramercuritrioxychloride) 
crystallises  in  prisms  and  has  a  sp.  gr.  7'93  ;  when  it  is  heated  with 
water,  the  compound  HgCl2,4HgO  (pentamercuritetroxy chloride)  is 
produced,  which  forms  yellow,  hexagonal  plates  and  has  a  sp.  gr. 
9  008.  The  brown,  amorphous  modification  of  the  latter  compound 
has  a  sp.  gr.  9'050.  In  repeating  Andre’s  experiments,  only  two  dis¬ 
tinct  oxychlorides  could  be  obtained  ;  these  were  modifications  of  the 
compounds  HgCL,2HgO  and  HgCl9,4HgO.  and  had  the  sp.  gr.  8-43 
and  9' 107  respectively.  E.  G. 

Ceric  Chromate.  Philip  E.  Browning  and  Charles  P.  Flora 
(Anier.  J.  Sci ,  1903,  [iv],  177 — 178). — The  authors  prepared  ceric 
chromate  from  the  cerium  earths  according  to  Bohm’s  method  (this 
vol.,  ii,  149),  but  used  a  decided  excess  of  chromic  acid.  The  product 
obtained,  Ce(Ci04)2,2H20,  was  a  bright  scarlet,  crystalline  salt  which, 
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under  the  microscope,  appears  homogeneous.  Its  form  is  orthorhombic, 
the  prevailing  habit  being  prismatic.  The  crystals  are  decomposed 
by  water,  lose  chromic  acid,  and  become  orange-yellow.  They  may  be 
heated  at  150°  without  loss  of  weight ;  between  150°  and  180°,  they 
lose  water  and  become  brownish-red  without  seriously  altering  their 
exterior  form,  but  above  180°  they  are  decomposed.  L.  de  K. 

Cementation  of  Iron.  Georges  Charpy  ( Covnpt .  rend.,  1903, 
136,  1000 — 1002). — The  cementation  agents  examined  were  :  graphite, 
wood  charcoal  (both  pure  and  mixed  with  alkaline-earth  carbonates), 
animal  charcoal,  coal  gas,  carbon  monoxide,  cyanogen,  and  potassium 
cyanide.  Steel  cut  into  small  pieces  was  heated  in  an  electric  furnace 
in  contact  with  one  of  these  agents,  and  the  temperature  was  deter¬ 
mined  by  a  thermo-element.  The  time  taken  for  the  metal  to  become 
saturated  with  carbon  is  a  function  of  the  size  of  the  pieces  of  metal, 
of  the  nature  of  the  cementation  agent,  and  of  the  temperature. 
When  saturation  has  been  reached,  crystals  of  cementite  (iron  carbide) 
separate  out  at  certain  points  on  account  of  the  fluctuations  of  tempera¬ 
ture  which  it  is  impossible  to  avoid.  The  iron  takes  up  carbon  to  such 
an  extent  that  the  product  contains  6 *7  per  cent,  of  carbon.  At  a 
high  temperature  (1000°),  the  iron  carbide  is  decomposed  and  graphite 
separates  ;  the  free  iron  may  then  take  up  more  carbon,  which  is  in  turn 
deposited  as  graphite,  and  thus  a  quantity  of  iron  may  transform  an 
unlimited  amount  of  carbon.  The  cementation,  therefore,  is  not 
limited  by  the  solubility  of  carbon  in  iron.  J.  McC. 

Corrosion  of  Iron.  Willis  B.  Whitney  (J.  Amer.  Chem.  Soc., 
1903,  25,  394 — 406). — Iron  oxidises  or  dissolves  in  all  solutions  con¬ 
taining  appreciable  quantities  of  hydrogen  ions,  and  this  electro¬ 
chemical  relationship  between  iron  and  hydrogen  is  the  primal  cause 
of  rusting.  Iron  dissolves  in  pure  water.  It  is  generally  supposed 
that  the  presence  of  carbon  dioxide  is  necessary  for  the  corrosion  of 
iron,  but  an  experiment  is  described  where  it  is  shown  that  this  view  is 
incorrect.  The  corroding  action  of  carbon  dioxide  on  iron  is  a  cyclic 
one,  where  eveD  a  trace  of  carbon  dioxide  may  cause  the  dissolution  of 
an  unlimited  quantity  of  iron  without  losing  its  corrosive  power. 

A.  McK. 

Oxidation  by  Chromic  Acid  in  Presence  of  other  Acids. 
Maurice  Prud’homme  {Bull.  Soc.  chirn.,  1903,  [iii],  29,  306 — 314). — 
By  comparing  the  periods  of  time  necessary  for  the  decolorisation  of 
calico  dyed  with  indigo  by  solutions  containing  various  quantities  of 
chromic  and  oxalic  acids,  it  was  observed  that  the  velocity  of  oxidation, 
when  the  amount  of  chromic  acid  is  constant,  is  proportional  to  the 
amount  of  oxalic  acid  present,  whilst  when  the  concentrations  of  both 
acids  vary,  although  their  relative  proportions  are  constant,  the  velocity 
of  oxidation  is  proportional  to  the  square  of  the  concentration  of  the 
oxalic  acid,  and  generally  the  velocity  varies  with  the  product  of  the 
concentrations  of  the  reacting  acids.  These  relationships  hold  so  long 
as  the  solutions  contain  not  more  than  1  mol.  of  oxalic  acid  for  each 
mol.  of  chromic  acid.  Molecular  solutions  of  the  two  acids  give  no 
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blue  coloration  with  hydrogen  peroxide  and  ether,  and  it  is  suggested 
that  they  contain  a  compound  of  the  formula  C204!Cr02,  which  is 
unstable  and  liberates  ozone  in  the  presence  of  reducing  agents. 

A  similar  acceleration  of  the  rate  of  oxidation  of  indigo  by  chromic 
acid  is  brought  about  by  sulphuric  acid,  and  in  this  case  the  compound 
S04ICr0.2,  which  is  more  stable  than  the  corresponding  oxalic  acid 
derivative,  is  regarded  as  existing  in  solutions  of  the  two  acids. 
Experiments  with  arsenious  oxide  showed  that  chromic  acid  has  the 
same  oxidising  power  in  presence  of  small  and  very  large  quantities  of 
sulphuric  acid. 

Accelerations  of  the  rate  of  oxidation  by  chromic  acid  are  also 
brought  about  by  tartaric,  citric,  nitric,  chloric,  iodic,  ferrocyanic,  and 
ferricyanic  acids. 

When  chromic  and  oxalic  acids  in  the  proportions  of  1  mol.  of  the 
former  to  more  than  3  mols.  of  the  latter  are  dissolved  together,  the 
velocity  of  reduction  of  the  chromic  by  the  oxalic  acid  is  directly 
proportional  to  the  excess  of  the  latter,  and  inversely  proportional  to 
the  dilution.  T.  A.  H. 

[Non-]  Existence  of  Perchromic  Acid.  Harrison  E.  Patten 
(Amer.  Chem.  J 1903,  29,  385 — 386). — When  a  saturated  solution  of 
potassium  dichromate  is  cooled  to  -  16°  and  treated  with  2  per  cent, 
solution  of  hydrogen  peroxide  at  the  same  temperature,  a  white, 
solid  substance  separates  and  the  solution  turns  blue.  If  a  cold 
saturated  solution  of  sodium  acetate  is  added  to  this  solution,  it 
assumes  the  lake  colour  of  chromous  acetate,  and  if  left  for  half 
an  hour  the  green  colour  of  chromic  acetate  appears.  Solid  chromous 
acetate  may  be  obtained  by  extracting  the  blue  solution  with  ether 
and  adding  sodium  acetate  to  the  blue  ethereal  solution.  The  electrical 
conductivity  of  the  blue  ethereal  solution  of  “chromous  oxide”  was 
found  to  be  less  than  2  x  10-8  at  0°.  The  simplest  explanation  of 
these  facts  is  that  chromic  acid  is  reduced  to  the  chromous  state  by 
hydrogen  peroxide,  and  a  higher  oxide  of  hydrogen  is  produced.  The 
existence  of  an  oxide  of  hydrogen  higher  than  the  dioxide  is  thus 
confirmed,  whilst  the  existence  of  perchromic  acid  is  rendered  extremely 
doubtful.  E.  G. 

A  New  Glass  of  Peruranates.  Jules  Aloy  (Bull.  Soc.  chim ., 
1903,  [iii],  29,  292 — 294.  Compare  Abstr.,  1902,  ii,  609). — When 
hydrogen  peroxide  is  added  to  a  solution  of  uranium  salt,  peruranic 
hydroxide  is  precipitated  (Fairley,  this  Journal,  1877,  31,  127); 
this,  when  suspended  in  a  solution  of  hydrogen  peroxide  contain¬ 
ing  a  little  alcohol,  is  converted  by  the  addition  of  an  alkali  hydroxide 
into  the  corresponding  alkali  peruranate.  These  peruranates  are  heavy, 
red,  crystalline  solids,  which  evolve  oxygen  slowly  at  the  ordinary 
temperature  and  rapidly  at  100°.  They  are  decomposed  by  water 
with  the  formation  of  insoluble  uranates,  and  by  hydrochloric  acid 
with  the  production  of  chlorine,  whilst  nitric  acid  liberates  peruranic 
anhydride.  The  potassium  and  sodium  salts  are  represented  by  the 
formulae  K2IJ05,3H20  and  Na2U05,5H20  respectively.  T.  A.  H. 
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Preparation  of  Metallic  Thorium.  Siemens  &  Halskk 
(D.R.-P.  133959). — Metallic  thorium  maybe  prepared  by  the  action  of 
potassium  or  sodium  vapour  on  the  vapour  of  volatile  organic  compoundsof 
thorium,  such  as  the  thorium  derivative  of  acetylacetonate.  The  process 
is  carried  out  in  an  indifferent  or  reducing  atmosphere,  metallic  thorium 
being  deposited  in  a  pure  state,  and  potassium-  or  sodium-acetylacetone 
being  formed.  By  passing  the  mixed  vapours,  at  a  temperature  some¬ 
what  below  that  required  for  combination,  over  a  metal  or  carbon 
filament,  strongly  heated  by  an  electric  current,  the  filament  receives 
a  coherent  coating  of  thorium,  and  may  be  employed  in  the  manufacture 
of  incandescent  lamps.  C.  H.  D. 

Pervanadic  Acid.  L.  Pissarjewsky  (Zeit.  physikal.  Chem .,  1903, 
43, 173 — 178). — Pervanadic  acid  is  formed  when  vanadium  pentoxide  is 
added  to  hydrogen  peroxide  in  aqueous  dilute  sulphuric  acid  solution ; 
a  red  solution  is  thus  obtained  which  deposits  yellow  crystals,  the 
solution  of  which  is  acid,  and  decomposes  slowly  with  evolution  of 
oxygen.  It  is  found  that  one  mol.  of  hydrogen  peroxide  is  used  per 
atom  of  vanadium,  and  the  author  gives  the  formula  HV04  or 
V02(0.,H)  to  the  pervanadic  acid.  After  a  time,  it  slowly  decomposes 
with  formation  of  either  HV03,  HgV^On,  or  H2V6Ol6,  all  of  which  also, 
by  treatment  with  hydrogen  peroxide,  form  pervanadic  acid  (compare 
Abstr,,  1902,  ii,  326,  565,  663  ;  this  vol.,  ii,  66).  L.  M.  J. 

Atomic  Weight  of  Antimony.  Ernst  Cohen  and  Tir. 
Strengers  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  5,  543 — 550), 
— Popper’s  experiments  (Abstr.,  1886,  856)  have  been  repeated.  The 
amount  of  antimony  separated  by  electrolysis  of  hydrochloric  acid 
solutions  of  antimony  trichloride  was  determined.  Antimony  rods  were 
used  as  anodes  and  thin  platinum  wires  as  cathodes.  The  antimony 
deposited  on  the  platinum  was  freed  from  antimony  chloride  by 
heating  in  a  special  tube.  The  results  cannot  be  used  for  calculating 
the  atomic  weight  of  antimony  because  the  equivalent  found  increases 
with  the  concentration  of  the  solution  electrolysed.  J.  McC. 

Use  of  Polyhydroxyphenols,  Phenolic  Acids,  Aldehydes,  and 
Phenolic  Aldehydes  in  the  Preparation  of  Colloidal  Solutions 
of  Gold,  Platinum,  and  Silver.  Ludwik  Garbowski  (Ber.,  1903, 
36,  1215 — 1220.  Compare  this  vol.,  ii,  299). — Different  organic 
compounds  readily  yield  colloidal  gold  solutions,  even  when  the  auric 
chloride  solution  employed  has  a  concentration  of  O’OOOliV.  Platinic 
compounds  yield  colloidal  solutions  of  platinum  almost  as  readily,  but 
with  silver  the  reaction  is  much  slower,  and  solutions  of  much  higher 
concentration  are  required. 

Phenol  itself  does  not  react  so  readily  as  dihydric  and  trihydric 
phenols  ;  a  0  001A  neutralised  solution  of  auric  chloride  yields  the 
coloured  colloidal  solution  after  some  little  time,  whereas  OOOOIA 
solutions  of  auiic  chloride,  when  mixed  with  1 — 2  c.c.  of  OOOliV 
solutions  of  dihydric  phenols,  produce  in  a  short  time  the  characteristic 
colour.  Pyrogallol  acts  somewhat  more  readily  than  phloroglucinol. 
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With  platinic  chloride  and  also  silver  nitrate  solutions,  resorcinol  s 
less  active  than  quinol  and  catechol. 

Of  the  hydroxy-acids,  salicylic,  protocatechuic,  gallic,  tannic,  and 
quinic  acids,  gallic  acid  is  the  most  active,  and  with  platinic  salts  is 
even  more  effective  than  pyrogallol ;  it  yields  green  colloidal  solutions 
of  gold  and  platinum.  Acetaldehyde,  propaldehyde,  and  valeraldehyde, 
and  also  salicylaldehyde,  yield  colloidal  solutions,  but  benzaldehyde 
does  not.  Vanillin  produces  blue  solutions  with  auric  chloride,  and 
guaiacol  also  yields  deep  blue  and  then  green  solutions  with  alcoholic 
auric,  and  platinic  chloride  solutions.  J.  J.  S. 

Volatility  of  Gold  in  presence  of  Zinc.  K.  Friedrich  (Zeit. 
angew.  Chem.,  1903,  16,  269 — 271). — According  to  Hellot  (Gmelin- 
Kraut,  Ilandbuch  der  anorg.  Chem.,  3,  1039),  an  alloy  of  1  part  of 
gold  and  7  parts  of  zinc  is  entirely  volatilised  on  being  strongly 
heated.  Griinhut  ( Die  Flamme,  262)  concludes  that,  during  cremation, 
gold  and  zinc  volatilise  in  appreciable  quantities. 

From  experiments  with  alloys  of  gold  and  zinc,  the  author  was  un¬ 
able  to  confirm  Hellot’s  observation,  and  concludes  that  any  loss  of 
gold  from  the  alloy  is  due  to  mechanical  action  of  the  gases  present. 
Appreciable  volatilisation  of  gold  in  presence  of  zinc  can  occur  only 
when  the  latter  is  vaporised  with  great  rapidity. 

The  loss  of  gold  at  temperatures  up  to  1500°  is  so  slight  that  the 
conclusion  may  be  drawn  that  even  at  higher  temperatures  the  presence 
of  zinc  has  no  influence  in  promoting  the  volatility  of  gold. 

A.  McK. 

Action  of  Sulphuric  Acid  on  Platinum.  James  T.  Conroy 
( J .  Soc.  Chem.  Ind.,  1903,  22,  465 — 468). — Below  200°,  platinum  is 
scarcely  attacked  by  sulphuric  acid,  but  at  250°  the  action  is  pro¬ 
nounced.  Platinum  dissolves  in  sulphuric  acid  to  the  extent  of  about 
3000  grains  per  ton  of  acid.  When  greater  than  92  per  cent.,  the  con¬ 
centration  of  the  acid  has  little  influence  on  the  rate  of  solution.  Am¬ 
monium  sulphate,  ferrous  sulphate,  ferric  sulphate,  sodium  chloride, 
and  nitrates  exert  no  influence  on  the  rate  of  solution.  Sodium  arsenate 
and  platinic  chloride  increase  the  solvent  action,  whilst  carbon,  arsenious 
oxide,  sulphur,  sulphur  dioxide,  and  nitrous  acid  check  the  action. 
The  influence  of  the  last  agents  is  probably  due  to  their  reducing 
character.  The  presence  of  reducing  agents  is  beneficial  in  the  concen¬ 
trating  of  sulphuric  acid  in  diminishing  the  solvent  action  on  the 
platinum  pans.  J.  McC. 
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Mineralogical  Chemistry. 


Coorongite,  a  South  Australian  Elaterite.  Alex.  0.  Cumming 
{Proa.  Roy .  Soc.  Victoria ,  1903,  [N.S.],  15,  134 — 140), — Coorongite  is 
found  as  a  thin  coating  on  the  surface  of  the  soil  in  the  Coorong 
vol.  lxxxiv.  ii,  30 
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district,  South  Australia.  It  is  black  and  elastic,  resembling 
caoutchouc.  It  contains  30  to  40  per  cent,  of  mineral  matter,  mainly 
sand.  About  one*third  of  the  organic  matter  is  soluble  in  carbon 
disulphide ;  this  soluble  constituent  is  a  clear,  yellow,  translucent, 
wax-like  solid  melting  at  42°,  and  having  the  composition  CIOH1S0  or 
(Cl0HlsO)g.  The  insoluble  portion  is  a  brown  solid  having  the  com¬ 
position  O10H20O3.  Intermediate  oxidation  products  were  obtained, 
and  it  is  suggested  that  the  substance  is  related  to  caoutchouc  (C10H16), 
but  is  partly  oxidised  and  hydrated.  L.  J.  S. 

Berthierite  from  Braunsdorf,  Saxony.  Josef  Loczka  (Zeit. 
Kryst.  Min.,  1903,  37,  379—385). — Previous  analyses  show  consider¬ 
able  variation  owing  to  the  presence  of  stibnite  and  pyrites  in  the 
material  analysed.  The  results  given  under  I  were  obtained  after 
deducting  6-5  per  cent,  of  quartz  and  3-29  per  cent,  of  pyrites. 
Analysis  II  is  of  material  from  which  the  stibnite  had  been  extracted 
by  digestion  in  an  8  per  cent,  solution  of  potassium  hydrogen  sulphide  ; 
this  agrees  closely  with  the  formula  FeS,Sb2S3,  which  is  probably  the 
correct  one  for  the  mineral : 

S.  Sb.  As.  Fe,(Zn).  Cu.  Insol.  Total, 

I.  28-72  [63-38]  trace  7'74  0  16  —  10000 

II.  29-36  54-69  trace  13*32*  0-10  1-30  98-77 

Stibnite,  when  placed  in  potassium  hydroxide  solution,  becomes  red 
in  colour,  an  oxysulphide  being  probably  formed ;  the  Braunsdorf 
berthierite,  when  so  treated,  shows  intimately  intergrown  stibnite. 

L.  J.  S. 

Cobalt  Ores  from  New  Caledonia.  Nicolai  S.  Kurnakoff  and 
N.  Podicopajeff  (Zeit.  Kryst.  Min.,  1903,  37,  415  ;  from  Verb.  russ. 
min.  Ges.,  1902,  39,  Prot.  15 — 17).— Analyses  of  asbolite  from  the 
Thia  Louise  mine  gave  : 

Si02.  Fe203,  A1303.  CaO.  MgO.  CoO.  NiO.  CuO.  MnOa.  II20.  Total. 

I.  2-80  41-20  12-52  0’30  0'20  4’05  1-63  —  2077  1874  102-21 

II.  1-79  4-39  6-28  0'32  0'24  8‘33  2-82  077  61-02  11*51  96’87 

L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XXX.  The  Isomorphous  Mixtures  Glaserite, 
Arkanite,  Aphtalose,  and  Sodium  Potassium  Simonyite. 
Jacobus  H.  van’t  Hoff  and  H.  Barschall  (Sitzungsber.  K.  Akad. 
IViss.  Berlin,  1903,  359 — 371). — Neither  potassium  nor  sodium  sul¬ 
phate,  when  crystallising  in  the  rhombic  modification  from  solutions  con¬ 
taining  them  both  in  varying  proportions,  carries  down  any  appreciable 
quantity  of  the  other  sulphate.  From  solutions  of  intermediate  com¬ 
position,  however,  another — a  hexagonal — modification  is  formed, 
composed  of  both  sodium  and  potassium  sulphates  in  varying  propor¬ 
tions,  the  limits  of  which  lie  between  77  and  62  per  cent,  of 
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potassium  sulphate  ;  these  limits  also  include  the  natural  minerals 
aphtalite,  with  75  per  cent,  of  potassium  sulphate,  and  arkanite,  with 
62  per  cent,  of  potassium  sulphate. 

To  ascertain  whether  glaserite  is  an  isomorphous  mixture,  saturated 
solutions  were  prepared  at  60°  with,  on  the  one  hand,  potassium  sul¬ 
phate  and  glaserite,  and,  on  the  other,  the  isomorphous  mixture  of  the 
two  sulphates  and  sodium  sulphate  as  “equilibrators”  (“Bodenkorper;” 
Compare  E.  F.  Armstrong,  B.A.  Beport,  1901,  262),  and  that  inter¬ 
mediate  solution  sought  which  was  in  equilibrium  with  glaserite  and 
with  the  isomorphous  mixture. 

These  solutions  have  the  composition  : 

Mols.  in  1000  mols.  water. 

K2S04.  Na2S04. 

K2S04  and  glaserite .  18-4  10'4 

Isomorphous  mixture  and  Na2S04  ...  13  53"7 

It  was  not  possible  to  obtain  an  intermediate  solution  of  constant 
composition,  accordingly  glaserite  is  an  isomorphous  mixture,  its 
formula  being  (1-33K,  0-67Na)SO4. 

Crystallographic  investigations  showed  that  a  continuous  series  of 
isomorphous  mixtures  exists  from  glaserite,  with  78  6  per  cent.  K2S04, 
to  arkanite,  with  6T8  per  cent.  K2S04,  during  which  change  the  angle 
(lOll) :  (0001)  increases  from  56°  to  59°. 

A  similar  case  of  isomorphism  is  proved  to  exist  in  simonyite 
(sodium  magnesium  sulphate),  where  the  sodium  is  partly  replaced  by 
potassium  forming  sodium  potassium  simonyite  minerals,  and  leonite 
is  shown  to  be  really  an  isomorphous  mixture  having  the  formula 
Mg(T52K0'48Na)(SO4)2,4H2O.  E.  F.  A. 

Alunogen  from  the  Neighbourhood  of  Rome.  Federico 
Millosevich  {Zeit.  Krysl.  Min.,  1903,  37,  395  ;  hom  Boll.  Soc.  Geol.  Ital. , 
1901,  20,  263 — 270). — The  walls  of  a  cavern  at  Magugnano,  near 
Viterbo,  are  encrusted  with  white  to  greyish- white  alunogen.  The 
mineral  forms  thin  and  small  lamellar  aggregrates  with  pearly  lustre, 
and  is  completely  soluble  in  water.  The  following  analysis  agrees 
with  the  formula  A12(S04)3,16H20  : 

A120j.  Fe203.  S03.  HaO.  Total, 

16-02  trace  37  34  46  48  99-84 

The  mineral  has  probably  been  formed  by  the  action  of  carbon 
dioxide  and  sulphuric  acid  (produced  by  the  oxidation  of  hydrogen 
sulphide)  on  the  felspar  of  the  tuff  which  forms  the  walls  of  the 
cavern.  Aluminium  sulphate  was  obtained  experimentally  by  the 
prolonged  action  of  hydrogen  sulphide,  in  the  presence  of  air,  on 
kaolin.  L.  J.  S. 

Scheelite  from  Sardinia.  G.  B.  Traverso  {Zeit.  Kryst.  Min., 
1903,  37,  396  ;  from  Resocconti  delle  Riunioni  d.  Soc.  Mineraria  Sarda, 
Iglesias,  1901,  6,  8 — 9). — Scheelite  occurs  with  calcite  and  quartz  as 
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small,  lenticular  masses  in  antimony  ore  at  Villa  Salto.  Analyses  of 
impure  material  are  given.  L.  J.  S. 

Kedabekite  and  Violaite.  Evgraf  Stepanovic  Fedorov  (Zeit. 
Kryst.  Min .,  1903,  37,  414;  from  Ann.  Inst,  agron.  Moscou,  1901,  7, 
43 — 47). — The  name  kedabekite  is  given  to  a  dyke-rock  from  the 
Kedabek  copper-mine,  Caucasus ;  the  rock  consists  of  basic  plagio- 
clase  (anals.  Ill  and  IV"),  aplome  (anal.  V),  and  a  pyroxene  (anals.  I 
and  II).  For  the  pyroxene,  the  name  violaite  is  proposed  ;  it  is 
strongly  pleochroic,  with  green  to  orange-yellow  colours  ;  extinction 
angle,  52i—56|°. 


Si02. 

A1203. 

Fe203. 

MnO. 

FeO. 

CaO. 

MgO. 

Na20. 

k2o. 

I. 

48-26 

3-84 

1*15 

— 

15-77 

22-61 

8-09 

0-28 

— 

II. 

48-14 

4-93 

1-23 

— 

14-45 

22*96 

7-99 

0-30 

— 

III. 

46-30 

33-34 

0-99 

— 

— 

17-43 

0  15 

1-67 

012 

IV. 

46-33 

33-22 

1-30 

— 

— 

17-23 

o-io 

1-68 

0-14 

V. 

39  16 

9-25 

16-73 

0-51 

401 

2871 

1-75 

0-34 

0  03 

L.  J.  S. 


Composition  of  Axinite.  W.  E.  Ford  ( Amer .  J.  Sci.,  1903,  [iv], 
15,  195 — 201). — The  following  analyses  of  axinite  were  made  with  a 
view  to  establishing  a  formula  for  the  mineral,  previous  analyses 
having  led  to  different  results  and  different  interpretations.  I, 
crystals  of  excellent  quality  from  Bourg  d’Oisans,  Dauphine ;  II, 
material  from  Obira,  Bungo,  Japan. 

Si02.  B.,03.  A1203.  Fe203.  FeO.  MuO.  CaO.  MgO.  HsO.  Total.  Sp.  gr. 

I.  42-78  6*12  17-67  0'99  6'02  2'99  2016  2*41  1'40  100-54  3'287 

II.  41-80  5-61  17-15  1-11  2-84  10*71  19*51  0'21  1*22  100-16  3  028 

The  new  formula  deduced  from  these  analyses  is  expressed  as  an 
orthosilicate,  R"7It'/,4B2(Si04)8 ;  the  small  amount  of  water,  only 
expelled  at  a  high  temperature,  is  present  as  basic  hydrogen  replacing 
the  bivalent  bases.  Some  previous  analyses  are  discussed  and  shown 
to  agree  with  the  new  formula. 

A  crystallographic  description  is  given  of  the  yellowish-brown 
axinite  from  Japan.  L.  J.  S. 

Hudsonite,  an  Amphibole,  not  a  Pyroxene.  Samuel  Weidman 
(Amer.  J.  Sci ,  1903,  [iv],  15,  227 — 232). — A  re-examination  of  the 
original  hudsonite  from  Cornwall,  New  York,  shows  it  to  be  an 
amphibole,  and  not  a  pyroxene  as  previously  supposed.  It  has  the 
cleavage  angle  and  optical  characters  of  amphibole,  but  is  remarkable 
in  possessing  a  pronounced  parting  parallel  to  the  basal  plane. 
Analysis  by  J.  L.  Nelson  and  W.  W.  Daniells  gave  : 

Si02.  Ti02.  A1203.  Fe203.  FeO.  MnO.  CaO. 

36-86  1-04  12*10  7*41  23-35  077  10-59 

H20  at  H20  at 

MgO.  NaaO.  K20.  110°.  red  heat.  Total. 

1-90  3*20  1-20  0-70  0-60  9972 
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Hudsonite  is  closely  related  to  barkevikite,  hastingsite,  and  other 
alkali-amphiboles,  which  may  perhaps  be  classed  together  under 
arfvedsonite.  Iv.  J.  S. 


PHYSIOLOGICAL  CHEMISTRY. 


437 


Physiological  Chemistry. 


Immunity  of  Pundulus  Eggs  and  Embryos  to  Electrical 
Stimulation.  Orville  H.  Brown  ( Amer .  J.  Physiol.,  1903,  9, 
111 — 115). — The  eggs  of  the  small  fish  Ftmdulus  are  immune  to 
electrical  currents,  as  they  are  to  osmotic  changes  in  the  surround¬ 
ing  medium.  This  is  regarded  as  a  physiological  confirmation  of 
the  theory  of  the  osmotic  nature  of  electrolysis.  The  egg-membrane 
appears  to  be  so  freely  permeable  to  ions  that  no  polarisation  can 
occur.  The  eggs  of  Arbacia  and  Asterias  are  susceptible  both  to 
currents  and  osmotic  changes.  As  the  Pundulus  egg  develops, 
there  is  a  gradual  increase  in  susceptibility  to  both  kinds  of  change. 
Galvanotropic  reactions  depend  primarily  on  the  nervous  system,  The 
liquefaction  of  the  eggs  on  the  anode  side,  and  the  quieting  effect 
of  the  cathode,  supports  Mathews’  hypothesis  of  the  dissolving 
action  of  the  eathions  and  their  inhibitory  action.  W.  D.  H. 

Action  of  Chloroform,  Ether,  Alcohol,  and  Acetone  on 
the  Excised  Mammalian  Heart.  Francis  W.  Tunnicliffe  and 
Otto  Rosenheim  ( Proc .  Physiol.  Soc.,  1903,  xv — xvi ;  J.  Physiol.,  29). 
— The  action  of  these  reagents  on  the  heart  was  determined  by 
adding  them  to  saline  fluid  perfused  through  the  heart  by 
Locke’s  method.  The  depressing  action  on  the  heart  produced  by 
chloroform  is  very  marked,  but  if  lecithin  is  added  also  the  effect 
is  delayed.  The  quantity  which  seriously  affects  the  heart  is  prac¬ 
tically  identical  with  that  in  the  blood  in  fully  narcotised  animals. 
The  amount  of  ether  equal  to  that  in  the  blood  of  animals  narco¬ 
tised  by  that  reagent  does  not  affect  the  heart  seriously  ;  the  action 
of  alcohol  and  acetone  is  insignificant.  W.  D.  H. 

Action  of  Chloroform  on  the  Heart  and  Blood-vessels. 
Edward  Albert  Schafer  and  Herbert  J.  Sciiarlieb  [Proc.  Physiol. 
Soc.,  1903,  xvii — xix ;  J.  Physiol.,  29). — The  specific  nature  of  the 
action  of  the  drug  on  cardiac  muscle  is  insisted  on.  The  state  of  the 
heart  called  paralytic  dilatation  is  regarded  as  one  of  excitatory  in¬ 
hibition  ;  excitation  of  the  terminal  inhibitory  mechanism  is,  however, 
distinguished  from  excitation  of  the  vagus  nerve  and  its  endings,  and 
can  be  brought  about  by  chloroform  when  the  vagus  endings  are 
thrown  out  of  action  by  atropine.  The  high  development  of  the 
inhibitory  mechanism  in  the  heart  explains  why  it,  of  all  muscular 
tissues,  should  be  most  profoundly  affected.  In  the  frog,  chloroform 
produces  contraction  of  blood-vessels,  not  dilatation  as  most  observers 
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have  stated  ;  in  the  frogs  used,  the  central  nervous  system  was  destroyed 
either  entirely  or  with  the  exception  of  the  cerebrum.  W.  D.  H. 

Influence  of  Chemical  Combination  of  an  Element  on  the 
Rapidity  of  its  Passage  into  the  Blood.  Antoine  Mouneyrat 
( Gompt .  rend.,  1903,  136,  832). — It  is  well  known  that  mercuric 
chloride  is  more  toxic  than  mercurisuccinimide,  and  sodium  arsenate 
than  sodium  cacodylate,  even  though  the  actual  amount  of  the 
poisonous  element  be  the  same  in  both  cases.  In  the  present  experi¬ 
ments,  the  substances  were  given  hypodermically,  and  it  was  found 
that  dogs  which  had  received  arsenic  in  mineral  form  (sodium  arsenite 
or  arsenate)  have  twice  as  much  arsenic  in  their  blood  as  those  which 
have  received  a  corresponding  dose  of  arsenic  in  organic  form  (sodium 
methylarsinate).  W.  I).  H. 

Existence  of  Glycerol  in  Normal  Blood.  Maurice  Nicloux 
(Gompt.  rend.,  1903,  136,  764 — 767). — The  blood  of  the  dog  and 
rabbit  contains  minute  quantities  of  glycerol.  The  physiological 
significance  of  this  and  of  the  variations  in  the  amount  of  glycerol 
will  form  the  subject  of  future  work.  W.  D.  H. 

The  Gastric  Juice  of  Newly-born  Animals.  Otto  Cohniieim 
and  Franz  Soetbeer  (Zeit,.  physiol.  Chem.,  1903,  37,  467 — 474). — 
The  experiments  show  that  in  newly-born  dogs  the  secretion  of  gastric 
juice  is  reflex,  in  which  the  act  of  sucking  and  appetite  (“  psychical 
juice”)  are  important  factors.  Even  on  the  first  day  of  life,  the  juice 
contains  hydrochloric  acid  ;  lactic  acid  is  absent.  The  presence  of 
ferments  could  not,  however,  be  proved  at  this  early  stage. 

W.  D.  H. 

Precipitability  of  Pancreatic  Ferments  by  Alcohol.  Horace 
M.  Yernon  (J.  Physiol.,  1903,  29,  302 — 334). — The  amount  of  ferment 
thrown  down  by  adding  alcohol  to  glycerol  extracts  of  pancreas  in¬ 
creases  regularly  with  the  amount  of  alcohol  added  ;  the  precipitability 
of  the  diastatic  ferment  is  much  less  than  that  of  the  tryptic  ferment. 
The  diastatic  ferment  is,  however,  destroyed  to  a  great  extent  in 
the  processes  of  precipitation  and  resolution.  The  destruction  of  the 
ferment  is  increased  by  the  addition  of  more  glycerol.  It  was  not 
possible  to  separate  the  tryptic  and  rennetic  ferments  by  fractional  pre¬ 
cipitation  with  alcohol ;  it  is  suggested  that  they  are  not  separate 
entities,  but  form  a  complex  group,  of  which  various  side-chains 
possess  different  powers.  The  connection  between  proteolytic  and 
rennetic  activity  is  close  in  many  ferments,  the  latter  action  being 
sometimes  accidental  and  occurring  where  any  possibility  of  acting 
on  milk  is  absent.  Zymogens  and  enzymes  cannot  be  separated  by 
the  alcohol  method.  The  same  is  true  for  trypsins  of  varying  degrees 
of  stability.  W.  D.  H, 

Uracil  from  Autolysis  of  the  Pancreas.  Phoebus  A.  Levene 
(Zeit.  physiol.  Chem.,  1903,  37,  527 — 529). — On  autolysis  of  the 
pancreas,  uracil  is  obtained  as  one  product,  but  no  thymine.  In 
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the  hydrolysis  of  the  nucleic  acid  of  the  pancreas,  only  thymin  is 
obtained.  It  is  probable  that  a  change  of  one  substance  into  the 
other  occurs.  W.  D.  H. 

Lipolytic  Actions.  Henri  Pottevin  ( Compt .  rend.,  1903,  136, 
767 — 769). — The  fat  which  enters  the  blood  by  the  stream  of  chyle 
rapidly  disappears  ;  doubt,  however,  has  been  cast  on  the  existence  in 
the  blood  of  a  lipolytic  ferment.  The  present  experiments  show  that  the 
addition  of  blood-serum  intensifies  the  action  of  pancreatic  extracts 
on  fats ;  the  same  occurs  when  the  serum  has  been  previously  acidified, 
boiled,  and  filtered.  The  action  is  attributed  to  the  salts  of  the  serum, 
and  is  regarded  as  an  instance  of  the  importance  of  ionic  action  on 
ferment  activity.  If  the  fat  is  simply  agitated  with  pancreatic  juice 
or  extract,  and  then  thoroughly  washed,  it  rapidly  undergoes  saponifi¬ 
cation  when  suspended  in  serum.  It  is  suggested  that  the  fat  which 
enters  the  circulation  has  in  a  similar  way  sufficient  of  the  pancreatic 
steapsin  attached  to  it  to  bring  about  saponification  in  the  fat  in  the 
blood  stream.  W.  D.  H. 

Autolysis  of  Lymph  Glands.  Alfred  Reh  ( Beitr .  chirn.  Physiol. 
Path.,  1903,  3,  569 — 573). — The  decomposition  products  found  as  the 
result  of  the  autolysis  of  lymph  glands,  were  ammonia,  leucine,  tyrosine, 
thymine,  and  uracil.  W.  D.  H. 

Autolysis  of  Leuceemic  Spleen.  Otto  Schumm  (Beitr.  chem. 
Physiol.  Path.,  1903,  3,  576 — 579). — On  autolvsis  of  a  leuceemic  spleen, 
the  large  amount  of  proteose  which  it  contained  diminished  ;  simple 
substances  such  as  lysine,  leucine,  tyrosine,  and  ammonia  are  formed. 
Aspartic  acid,  glutamic  acid,  and  thymine  were  not  found.  The  amount 
of  hydrolytic  products  formed  is  much  greater  than  the  amount 
of  proteose  which  disappears ;  they  must  therefore,  in  great  measure, 
arise  from  the  coagulable  proteids  of  the  spleen.  On  autolysis  of  a 
spleen  from  a  case  of  perityphlitis,  the  amount  of  non-coagulable  nitro¬ 
genous  products  obtained  was  nearly  as  great  as  from  the  leucsemic 
spleen.  W.  D.  H. 

Organic  Phosphorus  Compounds  and  Nutrition.  F.  Billon 
and  Henri  Stassano  (Compt.  rend.  Soc.  Biol.,  1903,  55,  276, 
277 — 279). — In  view  of  the  statements  of  Danilewsky  on  the 
stimulating  influence  of  lecithin,  experiments  were  undertaken  in 
which  young  rabbits  of  the  same  litter  were  fed  in  the  same  way, 
except  that  some  also  received  lecithin,  others  nucleic  acid,  and 
others  sodium  methylphosphinate.  Those  which  had  the  lecithin, 
increased  in  weight  most  rapidly,  nucleic  acid  produced  the  next  best 
effect,  then  sodium  methylphosphinate.  Two  experiments  only  are 
given,  and  in  one  of  these  the  effect  is  not  very  striking. 

W.  D.  H. 

Perfusion  of  Surviving  Organs.  Thomas  Gregor  Brodie  (J. 
Physiol.,  1903,  29,  266 — 275). — A  new  apparatus  is  described  and 
figured  by  means  of  which  blood  can  be  perfused  through  isolated 
organs  and  be  properly  aerated  before  it  returns  to  the  organ.  The 
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defibrinated  blood  of  the  animal  itself  is  the  best  to  use  for  most 
purposes.  W.  D.  H. 

Formation  of  Glycogen  in  Perfused  Liver.  Karl  Grube  (J. 
Physiol.,  1903,  29,  276 — 281). — Using  Brodie’s  apparatus  (preceding 
abstract),  the  liver  is  shown  to  retain  for  some  time  after  isolation 
from  the  body  the  power  of  forming  glycogen  from  dextrose.  The 
liver  is  very  sensitive  to  interferences  with  its  circulation ;  cessation 
of  the  blood  flow  even  for  a  few  minutes  produces  harmful  effects  on 
the  liver  cells,  causing  them  to  effect  the  transformation  of  stored 
glycogen  into  sugar.  To  avoid  this,  it  is  imperative  that  the 
operative  procedure  is  done  rapidly,  and  that  the  organ  be  not 
removed  from  the  body ;  the  artificially  pumped  blood  is  led  to  the 
splenic  vein  and  the  blood  made  to  flow  into  the  liver  immediately  its 
normal  supply  from  other  sources  is  cut  off.  Further  experiments  are 
in  progress.  W.  D.  H 

Coagulation  of  Muscle  Plasma.  Otto  von  Furth  ( Beitr .  chem. 
Physiol.  Path.,  1903,  3,  543 — 568). — Search  for  a  special  “rigor 
ferment  ”  yielded  negative  results  ;  extracts  of  rigored  muscle,  or  the 
juice  expressed  from  muscle  after  rigor,  or  after  autolysis,  produced  on 
injection  no  acceleration  of  rigor  in  an  animal  just  killed ;  or  if 
acceleration  occurs,  it  occurs  equally  well  after  the  fluid  has  been  boiled 
and  filtered.  The  hypothetical  ferment  does  not  exist  either  in  the 
form  of  zymogen.  Various  reagents  produce  acceleration  of  the  onset, 
delay,  and  disappearance,  of  rigor  mortis,  but  no  evidence  that  this  is 
due  to  a  ferment  was  found.  Experiments  designed  to  prove  that  the 
acid  formed  during  rigor  is  responsible  for  the  onset  and  disappear¬ 
ance  of  rigor  also  yielded  negative  results.  The  acid  formed  appears 
to  be,  undoubtedly,  paralactic  acid.  Calcium  salts  accelerate  the 
coagulation  of  muscle  plasma,  but  are  not  indispensable. 

W.  D.  H. 

Formation  of  Glycogen  from  Glyco-proteids.  Lyman  Brum¬ 
baugh  Stookey  ( Amer .  J.  Physiol .,  1903,  9,  138 — 146). — Experiments 
on  hens  rendered  as  free  as  possible  from  glycogen  by  starvation  are 
described ;  their  object  was  to  settle  the  question  whether  glycogen 
formation  from  proteids  only  occurs  when  gluco-proteids  are  given. 
The  main  difficulty  of  arriving  at  a  conclusion  is  due  to  the  fact 
that  the  amount  of  residual  glycogen  after  starvation  is  uncertain. 
So  far  as  any  conclusion  can  be  drawn  from  the  experiments  described, 
glycogen  appears  to  be  formed  from  proteids  whether  they  contain  a 
carbohydrate  radicle  or  not.  W.  D.  H. 

Nucleo-proteid  of  the  Liver.  J.  Wohlgemuth  (Zeit.  physiol. 
Chem.,  1903,  37,  475 — 483). — According  to  Halliburton,  the  percentage 
of  phosphorus  in  the  nucleo-proteid  of  the  liver  is  1  '4 5.  Using 
methods  similar  to  those  employed  by  Hammarsten  in  his  investigations 
on  the  nucleo-proteid  of  the  pancreas,  the  product  obtained  in  the 
present  research  contained  2'98  percent,  of  phosphorus.  Halliburton’s 
substance  is  regarded  as  a  decomposition  product  of  this  more  complex 
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nucleo-proteid.  The  sugar  obtained  from  liver  nucleo-proteid  is 
f-xylose.  W.  D.  H. 

Oxydases  in  Cuttle-fish.  C.  Gessard  ( Compt .  rend.,  1903,  136, 
631 — 632). — The  ink-sac  of  a  cuttle-fish  was  found  to  contain  tyro¬ 
sinase,  laccase,  and  an  oxidising  diastase  of  another  kind  which  is 
more  resistant  to  heat  than  laccase.  N.  H.  J.  M. 


Inorganic  Constituents  of  Medusge.  A.  B.  Macallum  (J. 
Physiol .,  1903,  29,  213 — 241). — From  observations  on  Aurelia  and 
Cyanea ,  the  following  conclusions  are  drawn  :  their  salinity  as  in¬ 
dicated  by  the  total  amount  of  halogen  is  usually  different  from  that 
of  the  sea-water  they  live  in,  and  is  different  in  the  two  forms,  although 
taken  from  the  same  sea-water  on  the  same  day.  If  the  composition  of 
the  water  varies  in  the  24  hours  through  tidal  currents,  the  salinity  of 
Aurelia  remains  practically  unchanged.  The  sodium  is  slightly  less, 
and  the  potassium  much  more,  than  in  the  water,  the  calcium  is  about 
the  same  as  in  the  water,  the  magnesium  less  (down  to  10  percent,  less), 
and  the  deficiency  in  sulphuric  acid  may  reach  36  per  cent.  Such 
facts  point  to  selective  action  in  the  cells  lining  the  gastrovascular 
channels,  and  also  in  those  covering  the  organisms.  The  different 
selective  power  towards  various  constituents  is  explained  by  reference 
to  the  geological  history  of  those  constituents  in  the  ocean,  and  the 
inorganic  composition  of  the  jelly-fish  reflects  to  a  certain  extent  the 
composition  of  sea-water,  not  only  of  to-day,  but  of  past  and  remote 
epochs.  Iron  is  more  abundant,  and  iodine  less  so  than  in  sea-water. 
The  iodine  is  not  associated  with  any  compound  precipitable  by  alcohol. 
Many  of  Loeb’s  theories  are  combated.  W.  D.  H. 

Action  of  Acid  and  of  Chloral  on  the  Secretion  of  Bile.  E. 
Wertheimer  {Compt.  rend.  Soc.  Biol.,  1903,  55,  286 — 287). — Injection 
of  acid  into  the  upper  part  of  the  intestine,  but  not  into  the  lower  part, 
produces  an  increased  flow  of  bile.  If  the  pneumogastric  and  sym¬ 
pathetic  nerves  were  cut,  the  same  result  occurred  in  five  out  of  12 
experiments.  Complete  denervation  of  the  viscera  has  not  been 
performed.  Chloral,  on  the  other  hand,  acts  as  a  cholagogue,  even  if  it 
is  introduced  per  rectum,  and  therefore  probably  after  absorption. 

W.  D.  H. 

Acidity  of  Urine.  Rudolf  Hober  ( Beitr .  chem.  Physiol.  Path., 
1903,  3,  525—542). — Two  forms  of  acidity  are  distinguished  :  (1)  that 
which  depends  on  the  relation  between  dissociated  and  undissociated 
hydrogen,  which  is  united  to  hydroxyl ;  this  is  termed  titration 
acidity ;  for  the  determination  of  this,  phenolphthalein  is  regarded  as 
the  best  indicator ;  and  (2)  that  which  depends  on  the  concentration 
of  dissociated  hydrogen  ;  this  is  termed  ionic  acidity  and  is  best  deter¬ 
mined  by  an  electrical  method  described  in  full.  There  is  no  parallelism 
between  the  two  forms.  W.  D.  H. 


442 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Ammonia  in  the  Urine.  Georg  Landsberg  (Zeit.  physiol.  Chem., 
1903,  37,  457— i59).— S3hwarz  (Wien.  Med.  Woch.,  1893,  No.  3) 
stated  that  the  amount  of  ammonia  in  the  urine  as  usually  given  is 
too  high,  and  that  if  decomposition  of  the  urine  is  prevented  by 
chloroform,  the  normal  amount  of  ammonia  per  diem  averages  0‘15 
instead  of  0’7  gram.  In  the  present  research,  the  mean  found  in  eight 
specimens  was  0‘57  ;  the  addition  of  chloroform  makes  no  difference. 

W.  D.  H. 

Excretion  of  Bromal  Hydrate  in  the  Urine.  Guglielmo 
Maraldi  ( Chem .  Cent?'.,  1903,  i,  781  ;  from  Boll.  Chim.  Far?n.,  42, 
81 — 85). — Bromal  is  excreted  in  the  urine  exclusively  as  urobromalic 
acid ;  this  is  analogous  to  the  behaviour  of  chloral.  W.  D.  H. 

Influence  of  Quinic  Acid  on  Hippuric  Acid  Excretion.  Frz. 
Hupfer  (Zeit.  physiol.  Chem.,  1903,  37,  302 — 323). — The  subject  of 
the  “grape  cure”  and  similar  cures  is  discussed  in  relation  to  the 
treatment  of  gout.  From  experiments  on  the  author’s  own  person, 
he  concludes  that  the  administration  of  such  fruit  in  large  quantities 
has  very  little  influence  on  the  excretion  of  uric  and  hippuric  acids, 
and  certainly  there  is  no  inverse  relation  of  the  proportions  in  which 
these  substances  are  excreted.  Quinic  acid  and  its  salts,  on  the  other 
hand,  greatly  increase  the  excretion  of  hippuric  acid  ;  there  is  also  a 
slight  rise  in  the  amount  of  uric  acid  excreted.  W.  D.  H. 

Physiological  Action  of  Sodium  Bromovalerate.  Ch.  F^re 
(Compt.  rend.  Soc.  Biol.,  1903,  55,  279 — 281). — This  antispasmodic 
remedy  lessens  the  amount  of  work  done  and  hastens  the  onset  of 
fatigue,  as  tested  by  Mosso’s  ergograph.  W.  D.  II. 

Action  of  Suprarenal  Extract.  S.  J.  Meltzer  and  Clara 
Meltzer  ( Amer .  J.  Physiol.,  1903,  9,  147 — 160). — Some  evidence  is 
adduced  to  show  that  the  vaso-constricting  effect  of  suprarenal 
extract  is  in  part  due  to  its  action  on  the  vaso-motor  centre,  and  that 
it  also  stimulates  vaso-dilatators.  W.  D.  H. 

Intravascular  Injection  of  Animal  Extracts.  Swale  Vincent 
and  William  Sheen  (J.  Physiol.,  1903,  29,  242 — 265). — Extracts  of 
nervous  tissues  contain  a  depressor  substance  which  the  author  still 
considers  is  not  choline.  There  is  distinct  evidence  also  that  a  pressor 
substance  is  present,  especially  in  extracts  made  with  cold  saline  solu¬ 
tion,  and  which  therefore  contain  proteid.  The  same  is  true  for  extracts 
of  muscle  and  of  kidney.  Liver,  spleen,  pancreas,  intestine,  lung,  testis, 
ovary,  thyroid,  thymus,  suprarenal,  and  pituitary  also  contain  a  de¬ 
pressor  substance.  The  suggestion  of  Bayliss  and  Starling  that  the 
products  of  certain  tissues  will  be  found  to  act  as  vaso-dilatators 
only  or  specially  for  certain  tissues  in  functional  relation  to  those  in 
which  they  arise  is  not  agreed  with.  The  chemical  nature  of  the 
substances  in  question  is  not  discussed,  and  their  normal  function  is 
left  undetermined.  W,  D.  H, 
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Nephrotoxins.  H.  Bierry  (Compt.  rend.,  1903,  136,  909 — 910). — - 
Repeated  injections  into  the  rabbit,  not  only  of  kidney  cells  from  the 
dog,  but  also  of  certain  chemical  constituents  (nucleo-proteid  in 
nature)  of  those  cells,  provoke  the  appearance  in  the  rabbit’s  blood  of 
a  substance,  nephrotoxin,  which  is  most  harmful  to  the  kidney  cells  of 
the  dog.  W.  D.  H. 

Influence  of  Cold  on  the  Action  of  some  Haemolytic 
Agents.  George  N.  Stewart  ( Amer .  J.  Physiol.,  1903,  9,  72 — 96). 
—  At  0°,  the  laking  action  of  sapotoxin  is  retarded,  and  before  the 
hmmoglobin  is  liberated  the  conductivity  of  the  blood  is  increased, 
owing  to  an  increase  in  the  permeability  of  the  envelopes  to  electro¬ 
lytes.  Bile  salts  produce  this  less  distinctly,  foreign  serum  not  at  all. 
The  action  of  sapotoxin  is  in  three  stages  :  (1)  an  action  on  the 
envelope  which  does  not  necessarily  or  immediately  cause  liberation  of 
haemoglobin,  (2)  an  action  on  the  haemoglobin  or  the  stroma  that  pro¬ 
duces  a  discharge  of  the  pigment,  and  (3)  an  action  on  the  stroma 
causing  a  setting  free  of  electrolytes.  W.  D.  H. 

Irritability  of  the  Brain  during  Anaemia.  William  J.  Gies 
(Amer.  J.  Physiol.,  1903,  9,  132 — -137). — The  functions  of  the  brain 
soon  cease  if  it  is  rendered  anaemic  by  perfusion  of  serum  or  Ringer’s 
fluid.  Convulsions  only  take  place  when  the  anaemia  is  induced 
rapidly.  If  the  anaemia  is  gradually  produced,  the  functions  in  cold¬ 
blooded  animals  cease  in  the  following  order  :  respiration,  skin  reflex, 
lid  reflex,  nose  reflex,  heart  beat.  In  warm-blooded  animals,  the  order 
is  lid  reflex,  respiration,  nose  reflex,  heart  beat.  W.  D.  H. 

Cretinism  in  Calves.  C.  G.  Seligmann  ( Proc .  Physiol.  Soe.,  1903, 
ix — x ;  J.  Physiol.,  29). — Cretinism  occurs  in  calves  of  the  Dexter- 
Kerry  breed.  It  is  associated  with  malformation  and  absence  of 
colloid  substance  in  the  thyroid,  and  probably  arises  primarily  from 
placental  disease.  W.  D.  H. 

Intravascular  use  of  Antiseptics.  W.  Y.  Shaw  (J.  Hygiene, 
1903,  3,  159 — 165). — The  use  of  antiseptics  injected  into  the  blood 
has  been  recommended  in  tubercle  and  other  diseases,  but  has  seldom 
yielded  positively  beneficial  results.  The  present  experiments  con¬ 
ducted  on  rabbits  poisoned  with  Bacillus  pyocyaneus,  and  treated  with 
formalin  and  other  substances  intravenously,  show  that  there  are  no 
advantages  to  be  derived  from  this  method  of  treatment. 

W.  D.  H. 

Adrenalin  Glycosuria.  Diarmid  Noel  Paton  (J.  Physiol.,  1903, 
29,  286 — 301). — The  subcutaneous  administration  of  adrenalin  in  dogs 
and  rabbits  produces  true  glycosuria  and  glyesemia,  the  degree  of 
which  depends  largely  on  the  previous  carbohydrate  store  in  the  body, 
but  which  occurs  also  when  this  store  is  exhausted.  It  is  apparently 
due  to  a  lessened  utilisation  of  sugar  in  the  tissues,  and  not  to  an 
increased  formation  or  excretion  of  sugar.  It  is  much  more  marked  than 
glycosuria,  which  results  from  lessened  processes  of  oxidation.  The  toxic 
action  of  adrenalin  is  probably  not  direct,  but  indirectly  through  an 
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effect  on  the  pancreas.  A  distinct  tolerance  of  the  drug  is  established 
after  a  time,  and  days  may  occur  when  sugar  is  absent  from  the  urine. 
The  urine  gives  a  dark  red  ring  with  nitric  acid,  but  acetoacetic  acid 
and  acetone  were  not  detected.  Proteid  metabolism  goes  on  as  in 
ordinary  diabetes  ;  the  sugar  is  not  wholly  derived  from  the  breaking 
down  of  proteid,  although  on  an  insufficient  diet  the  decomposition  of 
proteid  is  increased,  but  proteid  absorption  is  unaffected  ;  ammonia  is 
markedly  increased.  W.  D.  H. 

G-lycuronic  Acid  in  Icteric  Urine.  E.  C.  van  Leersum  ( Beitr . 
chem.  Physiol.  Path.,  1903,  3,  574 — 576). — Bile  having  been  shown  to 
contain  glycuronic  acid,  it  became  necessary  to  search  for  that  acid  in 
the  urine  in  cases  of  jaundice.  It  was  found  to  be  present,  and  its 
presence  will  account  for  some  of  the  reducing  properties  of  icteric 
urine.  W.  D.  II. 

Calculi  from  the  Prostate.  Puaux  (J.  Pharm.  Ohim.,  1903,  [vii], 
17,  428 — 430). — A  description  and  analysis  of  calculi  removed  from  the 
prostate,  which  contained  water,  9  ;  calcium  oxalate,  40 ;  calcium  car¬ 
bonate,  8;  calcium  phosphate,  17;  ammonium  magnesium  phosphate, 
12 ;  organic  matter  (probably  uric  acid)  and  potassium,  14  per  cent. 

G.  D.  L. 

Analysis  of  a  Liquid  from  a  Pancreatic  Cyst.  J.  Alay  and 
ItrsrAL  (J.  Pharm.  Chim.,  1903,  [vi],  17,  319 — 320). — The  liquid  is 
feebly  alkaline,  contains  less  albumin  and  urea,  but  more  albumin 
soluble  in  acetic  acid,  than  is  usually  the  case  in  such  liquids,  and 
acetone.  It  contained  per  litre,  total  proteids,  8’7  grams  (serin,  5  1  ; 
globulin,  0-6  ;  albumin  soluble  in  acetic  acid,  3  0);  NaCl,  5-8;  P205, 
CH6;  CaO  and  MgO,  0  05  ;  urea,  0  14;  fat  and  cholesterol,  016; 
acetone,  about  0-05  gram  ;  and  traces  of  uric  acid  and  sulphates. 

G.  D.  L. 

Distribution  in  the  Organism  and  Elimination  of  Arsenic 
given  as  Sodium  Methylarsinate.  Antoine  Mouneyrat  (Compt. 
rend.,  1903,  136,  696 — 697). — Arsenic  has  no  tendency  to  accumulate 
in  the  organs  of  the  body,  but  it  is  practically  all  eliminated  within 
thirty  days  after  ingestion.  W.  D.  H. 

Cobra  Poison.  Preston  Kyes  and  Hans  Sachs  (Chem.  Centr., 
1903,  i,  888;  from  Perl.  Min.  Woch .,  40,  Nos.  2,  3,  4). — The  lecithin 
of  the  stromata  of  the  red  corpuscles  is  regarded  as  the  complement 
of  cobra  poison.  Cholesterol  inhibits  the  haemolysis  of  this  and  other 
lysins,  but  in  different  degrees.  Potassium  permanganate,  calcium 
chloride,  gold  chloride,  and  sodium  hydroxide  destroy  cobra  poison. 
Bile  and  milk,  if  first  heated  to  100°,  increase  its  activity.  Hydro¬ 
chloric  acid  protects  it  from  the  destructive  influence  of  high  tempera¬ 
tures.  Fatty  acids,  soaps,  chloroform,  and  neuti’al  fat  are  haemolytic, 
and  their  action  in  this  direction  is  increased  by  cobra  poison. 

W.  D.  H. 
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Alcoholic  Fermentation.  J.  H.  Aberson  {Rec.  trav.chim .,  1903, 
22,  78 — 132). — The  fermentative  decomposition  of  dextrose  takes  place 
according  to  the  equation  C6H1206  =  2EtOH  +  2C02.  An  experimental 
determination  of  the  velocity  of  the  reaction,  using  yeast,  shows  that 
the  value  of  k  calculated  for  a  unimolecular  reaction  increases  with 
the  time.  The  mean  velocity,  however,  is  directly  proportional  to  the 
quantity  of  yeast  present.  The  dextrose  exerts  a  retarding  influence 
and,  consequently,  as  this  disappears  by  decomposition  the  speed  is 
accelerated.  Allowing  for  this  retardation,  a  satisfactory  constant  is 
obtained  for  a  unimolecular  reaction.  The  influence  of  temperature 
on  the  reaction  constant  has  been  calculated  by  means  of  the  Arrhenius 
formula,  and  it  is  found  that  temperature  influences  the  fermentation 
to  about  the  same  extent  as  it  does  the  majority  of  chemical  reactions. 
Like  dextrose,  alcohol  also  exerts  a  retarding  influence  on  the  reaction, 
but  not  to  such  a  great  extent. 

The  reaction  is  one  of  equilibrium,  and  the  influence  of  the  quantity 
of  yeist,  the  temperature,  alcohol,  carbon  dioxide,  and  the  concentra¬ 
tion  of  the  dextrose  have  been  investigated.  The  quantity  of  yeast 
present  is  without  influence  on  the  final  state  of  equilibrium.  The 
effect  of  the' preliminary  addition  of  alcohol  or  carbon  dioxide  (added 
in  the  solid  state)  is  to  cause  the  equilibrium  to  be  established  much 
sooner  than  should  be  the  case  according  to  the  law  of  mass  action.  If 
the  concentration  of  the  dextrose  is  very  high,  the  decomposition  does 
not  proceed  so  far  as  if  it  is  somewhat  lower,  and  it  is  not  possible  to 
account  for  this  by  an  increase  of  the  osmotic  pressure. 

As  the  equilibrium  is  such  that  at  20°  a  greater  decomposition  has 
taken  place  than  at  31°,  ten  experiments  were  made  in  order  to  find  if 
any  reversion  takes  place,  and  thus  establish  that  the  reaction  is  a 
reversible  one.  Sealed  tubes  containing  dextrose  and  yeast  were 
maintained  at  20°  until  the  equilibrium  was  established  (24  hours)  ; 
they  were  then  placed  in  a  bath  at  31°.  Only  in  two  cases  was  it 
possible  to  detect  any  reversion,  and  the  author  does  not  think  it  is 
yet  certain  that  the  reaction  is  a  truly  reversible  one.  J.  McO. 

Production  of  Formic  Acid  in  Alcoholic  Fermentation.  Pierre 
Thomas  (Gompt.  rend.,  1903,  136,  1015 — 1016). — When  yeast  is  grown 
in  a  medium  containing  carbamide,  a  large  quantity  of  formic  acid  is 
produced.  The  same  takes  place,  but  to  a  smaller  extent,  when  the 
carbamide  is  replaced  by  acetamide,  either  alone  or  after  the  addition 
of  ammonium  hydrogen  carbonate,  sulphate,  acetate,  succinate,  or 
aspartate.  The  addition  of  calcium  carbonate  to  the  culture  causes  an 
augmentation  of  the  volatile  acid  formed. 

Since  many  natural  culture  media,  such  as  grape-juice,  contain 
amides  and  ammonium  salts,  it  is  not  surprising  to  find  formic  acid,  as 
lias  been  done  by  Rayman  and  Kruis  and  by  Khoudabachian,  in  the 
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wine  soon  after  fermentation.  The  production  of  formic  acid  in  these 
cases  diminishes  as  the  amide  becomes  used  up.  J.  McC. 

Lactic  Acid  Fermentation.  Reginald  0.  Herzog  (Zeit.  physiol . 
Chem .,  1903,  37,  381 — 382). — By  Buchner's  method,  a  juice  can  be 
expressed  from  pure  cultures  of  Bacterium  acidi  lad.,  and  the  powder 
obtained  by  drying  this  is  free  from  bacteria.  It  is  able  to  convert 
lactose  into  lactic  acid.  W.  D.  H. 

Natural  Curdling  of  Milk.  Yoshinao  Kozai  ( Bied .  Centr.,  1903, 
32,  273 — 277  ;  from  Zeit.  Hyg.  u.  Inf.,  1901,  38,  386). — The  results 
of  experiments  with  different  samples  of  milk  showed  that  when  kept 
under  conditions  which  permitted  abundant  access  of  air,  lactic  acid 
is  almost  always  found  in  considerable  quantity.  In  one  case,  in  which 
the  time  had  been  more  prolonged  and  the  temperature  higher,  no 
lactic  acid  could  be  detected  ;  a  sample  of  the  same  milk,  however,  kept 
at  the  ordinary  temperature,  and  for  a  shorter  time,  was  found  to 
contain  much  lactic  acid.  Succinic  acid  was  sometimes  present,  but 
usually  only  in  very  small  quantities.  Two  samples,  in  which  lactic  acid 
was  absent,  contained  a  large  amount  of  succinic  acid  besides  ammonia 
and  trimethylamine.  Acetic  acid  was  frequently  present  in  samples 
kept  at  the  ordinary  temperature,  and  was  regularly  produced  in 
samples  kept  at  a  higher  temperature.  Butyric  acid  was  sometimes, 
and  alcohol  frequently,  found.  Peptone  occurred  in  samples  in  which 
the  decomposition  had  not  gone  very  far. 

The  nature  of  the  lactic  acid  produced  depends  indirectly  on  the 
temperature,  a  lower  temperature  being  favourable  to  the  formation 
of  cZ-lactic  acid,  and  vice  versd. 

Of  the  lactic  acid  bacteria  found  in  spontaneously  curdled  milk, 
Bacillus  acidi  paralactici  (Leichmann’s  Bad.  lactic  acidi)  was  much  the 
most  prominent;  B.  acidi  Icevoladici,  Micrococcus  acidi  paralactici, 
and  Bacterium  coli  were  also  present.  N.  H.  J.  M. 

Fermentative  Fat-hydrolysis.  Karl  Braun  and  Emil  C. 
Behrendt  (Ber.,  1903,  36,  1142 — 1145.  Compare  Green,  Broc.  Roy. 
Soc.,  1890,  48,  370  ;  Siegmund,  Abstr.,  1890,  1455  ;  1892,  1261  ;  and 
CoDnstein,  Hoyer,  and  Wartenberg,  this  vol.,  ii,  218). — The  authors 
confirm  the  statement  of  Green  and  Siegmund  ( loc .  cit .)  in  the  case  of 
the  ferment  of  Jequirity  seeds  (Abrus  g/recatorius),  and  that  of  Conn- 
stein,  Hoyer,  and  Wartenburg  (loc.  cit.)  with  regard  to  the  ferment  of 
castor  oil  seeds.  Castor  oil  is  slowly  hydrolysed  by  the  emulsin  of 
sweet  almonds,  but  not  by  preparations  of  bearberry  leaves  ( Arcto - 
staphylos  uvce  ursi).  T.  A.  H. 

Assimilation  of  Sterigmatocystis  Nigra.  Henri  Coupin  (Compt. 
rend.  Soc.  Biol.,  1903,  55,  329—330,  357—358,  406— 408).— Baulin 
has  shown  that  magnesium  is  indispensable  for  the  nutrition  of  this 
mould  ;  he  used  it  in  the  form  of  the  carbonate.  In  the  present  re¬ 
search,  eight  other  salts  of  magnesium  were  found  to  act  equally  well. 
In  the  same  way,  ammonium  phosphate  is  not  the  only  phosphorus 
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compound  which  is  available ;  of  eight  compounds,  sodium  hypophos- 
phite  was  the  only  one  not  utilisable.  As  regards  sulphur,  the  effects 
are  more  variable  ;  some  compounds  are  poisonous,  some  indifferent ; 
the  most  assimilable  is  ammonium  sulphate.  W.  D.  H. 

Formation  of  Oxalic  Acid  by  Moulds.  Oskar  Emmerling 
(Centr.  Baht.  Par.,  1903,  10,  273 — 275.  Compare  Abstr.,  1902,  ii, 
521). — Oxalic  acid  is  not  formed  by  the  growth  of  Aspergillus  niger 
in  solutions  of  carbohydrates,  polyhydric  alcohols,  or  acids  other  than 
amino-acids.  Ammonium  oxalate  results  in  various  proportions  from 
the  growth  in  aminoacetic  acid,  a-serine,  alanine,  aspartic  acid, 
asparagine,  glutamic  acid,  pyrrolidine-2- carboxylic  acid,  gelatin,  casein, 
egg-albumin,  and  peptone,  but  not,  in  spite  of  growth  of  the  mould, 
from  hippuric  acid,  arginine,  histidine,  lysine,  or  glucosamine.  In 
other  instances  quoted,  there  was  no  growth,  and  with  phenylalanine 
only  a  slight  growth,  with  corresponding  formation  of  oxalate. 

G.  D.  L. 

Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
IV.  Decomposition  of  Vegetable  Foods  by  Bacteria.  Josef 
Konig,  Alb.  Spieckermann,  and  A.  Olig  ( Zeit .  Nahr.  Genussm., 
1903,  6,  241 — 258,  and  289 — 296.  Compare  this  vol.,  ii,  169). — - 
Experiments  with  cotton-seed  meal  showed  that,  in  the  complete 
absence  of  air,  bacteria  of  the  type  Bacterium  coli  developed  most 
rapidly,  sugar  being  fermented  with  the  evolution  of  gases.  Cocci 
were  also  present  and  caused  acid  fermentation  of  the  sugar  to  take 
place  without  formation  of  gas.  Under  ordinary  conditions,  the 
acidity  produced  prevented  the  growth  of  pure  anaerobic  organisms. 
A  considerable  loss  of  organic  matter  accompanied  the  growth  of  the 
bacteria  under  anaerobic  conditions,  the  loss  being  at  first  due  to 
the  destruction  of  carbohydrates.  Afterwards,  the  proteids  and 
pentosans  were  strongly  attacked.  The  fat  was  only  slightly 
altered.  The  bacteria  which  caused  fermentation  of  the  sugar  to  take 
place  only  decomposed  the  fat,  pentosans,  and  proteids  to  a  small 
extent ;  those  which  attacked  the  proteids  of  cotton-seed  meal  behaved 
similarly  towards  other  animal  and  vegetable  proteids.  The  following 
substances  were  found  to  be  present  in  the  decomposition  products  : 
albumoses,  peptones,  amino-bases,  volatile  fatty  acids  (butyric, 
valeric,  &c.),  aromatic  acids  (phenylacetic,  phenylpropionic),  succinic 
acid,  scatolecarboxylic  acid,  aromatic  hydroxy-acids,  indole,  scatole, 
phenol,  ammonia,  carbon  dioxide,  and  volatile  sulphur  compounds. 
Ptomaines  and  other  poisonous  substances  could  not  be  detected. 

W.  P.  S. 

Action  of  Zinc  on  Microbes  in  Water.  E.  Dienert  ( Compt . 
rend.,  1903,  136,  707 — 708). — If  metallic  zinc  is  added  to  water  con¬ 
taining  micro-organisms  (Eberth’s  bacillus  and  Bacillus  coli),  in  thirty- 
six  hours  the  surface  portion  of  the  water  is  sterile  ;  the  organisms 
are  all  in  the  deeper  portions  near  the  zinc.  This  they  attack,  and 
the  zinc  salts  so  formed  in  time  kill  the  bacteria.  W.  D.  H. 
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Nitrification.  George  S.  Fraps  (Amer.  Chem.  J.,  1903,  29, 
225 — 241). — Thenumberof  nitrifying  organisms  in  a  soil  varies  according 
to  conditions.  The  intensity  of  nitrification  varies  considerably,  being 
very  slight  daring  the  periods  in  which  the  organisms  multiply.  In 
the  case  of  sterilised  nitrogenous  soil  inoculated  with  nitrifying 
organisms,  the  intensity  of  nitrification  increased,  on  the  whole,  with 
the  duration  of  the  experiment ;  the  nitrifying  organisms  probably 
multiply  continuously,  and  there  are  periods  in  which  nitrification  is 
greatly  diminished. 

The  differences  in  the  rate  of  nitrification  of  cotton-seed  meal  and 
of  ammonium  sulphate  is  due  to  the  existence  of  two  groups  of  nitrifying 
organisms  in  soils.  The  relative  number  of  either  group  may  be 
increased  by  growing  in  soil  containing  ammonium  sulphate  or  cotton¬ 
seed  meal. 

In  addition  to  the  three  groups  of  organisms  which  produce  succes¬ 
sively  from  organic  matter  ammonium  salts,  nitrites,  and  nitrates, 
there  is  a  fourth  group  which  converts  organic  matter  into  nitrites  or 
nitrates.  N.  H.  J.  M. 

Presence  of  an  Erepsin  in  Basidiomycetes.  C.  Delezenne  and 
H.  Mouton  ( Gompt .  rend.,  190.3,  136,  633 — 635.  Compare  this  vol., 
ii,  229). — The  experiments  were  made  with  Amanita  muscaria ,  A. 
citrina,  Psalliota  campestris,  and  Hypholoma  fascicular e,  and  others. 
One  gram  of  the  substance  in  20  c.c.  of  water  and  about  0*5  gram  of 
gastric  peptone  caused  the  biuret  reaction  to  disappear  in  four  or  five 
days. 

In  some  cases,  when  kinase  was  present  only  in  very  small  quantity, 
the  erepsin  was  very  active.  There  can  be  no  doubt  as  to  the 
individuality  of  the  two  diastases  (compare  Hamburger  and  Hekma, 
J.  Phys.  Path.  Gen.,  1902).  N.  H.  J.  M. 

Wax  of  Flax.  Camill  Hoffmeister  ( Ber .,  1903,36, 1047 — 1054). 
— A  wax  can  be  extracted  by  ether  or  petroleum  from  flax  threads 
and  is  deposited  from  these  solvents  in  grains  of  an  indistinct,  crystal¬ 
line  structure  melting  at  61  *5°  and  having  a  sp.  gr.  0*9083  at  15°, 
insoluble  in  water,  partially  soluble  in  alcohol,  and  sparingly  so 
in  chloroform.  This  wax  can  be  easily  obtained  in  quantity  from  the 
“flax-dust”  of  the  spinning-house,  of  which  it  forms  10  per  cent.  It 
has  the  following  characters:  non-hydrolysable  material,  81*32  per 
cent.;  acid  number,  54*49  ;  saponification  number,  101*51;  ether 
number,  49*54  ;  fteichert-Meissl  number,  9*27  ;  iodine  number,  9*607  ; 
and  Iiehner’s  number,  98*31. 

The  hydrolysable  material  yielded  fatty  acids,  which  were  separated 
into  solid  acids  and  liquid  acids  by  extracting  the  mixture  of  their 
lead  salts  with  ether.  The  solid  acids  were  a  mixture  of  palmitic  acid 
together  with  a  small  quantity  of  stearic  acid,  and  were  separated  by 
fractional  precipitation  of  their  alcoholic  solution  with  barium  acetate. 
In  order  to  separate  the  liquid  unsaturated  acids,  they  were  oxidised 
with  permanganate  and  their  oxidation  products  severally  isolated ; 
thus,  the  presence  of  oleic,  linolic,  and  the  two  linolenic  acids  was 
demonstrated. 
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The  non-liydrolysable  material  was  heated  with  acetic  anhydride, 
when  the  major  portion  remained  untouched.  It  consisted  mainly  of 
a  paraffin-like  material,  ceresin,  which  melted  at  68°,  and  had  a  sp.  gr. 
0-9941  at  10°. 

The  acetyl  derivatives,  which  were  dissolved  in  the  acetic  anhydride, 
were  allowed  to  crystallise  in  two  fractions  ;  the  first  which  separated 
was  the  acetyl  derivative  of  cholesterol  or  phytosterol  ;  the  second 
fraction  was  ceryl  acetate  (m.  p.  64-3°).  K.  J.  P.  0. 

Decomposition  and  Regeneration  of  Proteids  in  Plants. 

Gabrielle  Balicka-Iwanowska  ( Bull .  Acad.  Sci.  Cracow ,  1903, 
9 — 32). — The  asparagine  formed  during  the  decomposition  of  proteids 
is  a  secondary  product,  the  primary  products  being  amino-acids  and 
hexon-bases.  The  regeneration  of  proteids  from  their  products  of  de¬ 
composition  is  influenced  by  mineral  salts,  and  a  deficiency  of  calcium 
is  the  chief  cause  of  the  diminution  of  the  amount  of  proteid  formed. 
Assimilation  influences  the  regeneration  of  proteids,  but  light  seems 
also  to  have  a  direct  action.  N.  H.  J.  M. 

Effect  of  Moisture  on  the  Availability  of  Dehydrated 
Aluminium  Phosphate.  Fred.  W.  Morse  (J.  Amer.  Chem.  Soc , 
1903,25  280 — 288). — A  large  number  of  experiments  showing  that 
in  the  dehydration  of  aluminium  phosphate  (Redonda  phosphate)  the 
temperature  need  not  be  carefully  kept  at  325°,  but  may  safely  reach 
the  melting  point  of  borax  (560°)  ;  a  higher  temperature,  however,  is 
injurious. 

Reabsorption  of  moisture  seriously  affects  the  solubility  of  the 
samples  in  ammonium  citrate  and  lessens  their  value.  L.  de  K. 
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Detection  of  Hydrogen  Peroxide  in  Milk.  Cakl  Arnold  and 
Curt  Mentzel  ( Zeit .  Nahr.  Genussvi.,  1903,  6,  305 — 309). — Hydrogen 
peroxide  may  be  detected  in  either  raw  or  heated  milk,  to  which  it  is 
sometimes  added  as  a  preservative  by  mixing  10  c.c.  of  the  milk  with 
10  drops  of  a  1  per  cent,  solution  of  vanadic  acid  in  dilute  sulphuric 
acid.  The  presence  of  0-01  gram  of  hydrogen  peroxide  in  100  c.c.  of 
milk  causes  a  red  coloration  to  appear.  By  using  titanic  acid  instead 
of  vanadic  acid,  a  yellow  coloration  is  obtained.  The  /?-phenylene- 
diamine  test  is  the  most  sensitive,  but  it  is  only  applicable  directly  in 
the  case  of  raw  milk.  In  testing  heated  milk  with  jtuphenylene- 
diamine,  a  little  raw  milk  must  be  added  to  supply  the  oxydase  neces¬ 
sary  for  the  reaction.  Samples  of  milk  should  be  tested  as  soon  as 
possible  after  being  received,  as  hydrogen  peroxide  decomposes  some¬ 
what  rapidly.  W.  P.  S. 
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Estimation  of  Chlorine  in  Animal  Secretions,  Organs, 
Foods,  &c.  Casimir  Strzyzowski  ( Chem .  Centr .,  1903,  i,  601  ;  from 
Oesterr.  Chem.  Zeit.,  6,  25 — 28). — Ten  c.c.  of  the  liquid  to  be  tested,  or 
10  grams  of  the  solid  matter  suspended  in  water,  are  mixed  with 
1  gram  of  pure  magnesium  oxide,  evaporated  to  dryness  in  a  platinum 
dish,  and  finally  ignited  to  burn  off  the  carbon.  The  ash  is  dissolved  in 
water  containing  sufficient  sulphuric  acid  to  neutralise  the  magnesium 
oxide,  the  unavoidable  excess  of  acid  neutralised  with  calcium  car¬ 
bonate,  and  the  chlorine  titrated  with  standard  silver  solution. 

L.  de  K. 


Estimation  of  Iodides  when  Mixed  with  other  Salts.  Carl 
Kippenberger  {Zeit.  anal.  Chem.,  1903,  42,  163 — 167). — The  iodine 
of  the  iodide  is  set  free  by  potassium  dichromate  and  hydrochloric 
acid  ;  the  mixture  is  then  shaken  with  chloroform,  which  takes  up 
the  iodine,  and  this,  after  removal  of  the  aqueous  liquid,  is  titrated 
by  sodium  thiosulphate  in  presence  of  an  aqueous  solution  of  potassium 
iodide. 

The  chloroform  should  be  as  free  as  possible  from  alcohol,  and  the 
titration  should  be  performed  without  adding  any  acid.  Chlorides, 
nitrates,  and  free  acids  have  no  influence  on  the  result,  but  bromides 
are  slowly  oxidised  by  the  acid  chromate,  and  must  therefore  be 
absent.  Any  substances  soluble  in  chloroform  may  first  be  removed 
by  shaking  with  that  solvent,  since  iodides  are  not  removed  by  it 
from  an  aqueous  solution.  M.  J.  S. 


Iodometric  Standardisation.  Hugo  Ditz  and  B.  M.  Margosciies 
{Zeit.  angew.  Chem.,  1903,  16,  317 — 321). — The  process  for  the 
estimation  of  chlorates  (Abstr,,  1901,  ii,  687)  may  be  used  in  turn  for 
the  standardisation  of  sodium  thiosulphate  solution. 

A  weighed  quantity  of  potassium  chlorate  dissolved  in  water  is  put 
into  the  apparatus  previously  described  and  decomposed  with  potassium 
bromide  and  concentrated  hydrochloric  acid.  After  largely  diluting 
with  water,  the  liberated  bromine  is  treated  with  potassium  iodide, 
when  a  definite  weight  of  free  iodine  will  be  obtained,  with  which  the 
thiosulphate  is  at  once  standardised.  L.  de  K. 


Estimation  of  Sulphur  in  Pig-iron.  Clarence  A.  Seyler 
{Analyst,  1903,  28,  97 — 101). — By  heating  the  sample  in  a  porcelain 
crucible  to  750°  after  covering  it  with  a  layer  of  filter-paper  to  provide 
a  non-oxidising  atmosphere,  results  were  obtained,  on  applying  the 
evolution  method,  nearly  equal  to  those  of  the  oxidation  process.  In 
the  evolution  method,  the  use  of  concentrated  hydrochloric  acid  is 
recommended,  together  with  an  absorbent,  for  the  gases,  consisting  of 
bromine  and  hydrochloric  acid.  Absorption  by  potassium  hydroxide 
leads  to  low  results.  Passage  of  the  gas,  mixed  with  hydrogen, 
through  a  red-hot  tube  gives  good  results  if  concentrated  hydrochloric 
acid  be  used.  W.  P.  S. 
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Quantitative  Separation  of  Sulphides  and  Haloids.  Wilhelm 
Biltz  {Zeit.  anal.  Ghem.,  1903,  42,  159 — 163). — The  solution  is  pre¬ 
cipitated  with  an  excess  of  silver  nitrate,  and  is  then  feebly  acidified 
with  nitric  acid.  After  washing  from  the  excess  of  silver  nitrate, 
the  precipitate  is  digested  in  the  cold  with  a  feebly  ammoniacal  50  per 
cent,  solution  of  sodium  thiosulphate,  and  after  partially  washing  the 
undissolved  silver  sulphide  with  the  same  cold  solution,  the  washing  is 
completed  with  hot  thiosulphate.  Silver  chloride,  bromide,  and  iodide 
are  completely  dissolved,  and  are  estimated  by  precipitating  the 
silver  from  the  thiosulphate  solution  by  addition  of  ammonium 
sulphide.  M.  J.  S. 

Gas  Analysis  in  Flasks.  III.  Alfred  Wohl  (Ber.,  1903,  36, 
1417 — 1422). — The  principle  of  the  method  adopted  by  Wohl  and 
Poppenberg  (this  vol.,  ii,  328)  for  estimating  the  nitrogen  in  nitrates  is 
applied  to  the  estimation  of  ammonia  by  the  sodium  hypobromite 
method,  and  the  determination  of  carbon  dioxide  in  solid  carbonates. 
Analyses  are  given  showing  the  accuracy  of  the  method. 

W.  A.  D. 

Ammoniacal  Citrate  Solution  as  used  in  the  Estimation  of 
Phosphoric  Acid.  A.  Verweu  ( Ze.it .  anal.  Ghem.,  1903,  42, 

167 — 168). — Citrate  solutions  which  have  been  kept  for  some  months 
frequently  give  too  high  a  result  when  used  for  the  analysis  of  super¬ 
phosphate,  &c.  This  seems  to  be  due  to  the  presence  of  silica,  which 
the  citrate  solution  dissolves  from  certain  vaiieties  of  glass. 

M.  J.  S. 

Decomposition  of  Insoluble  Calcium  Phosphates  by  Am¬ 
monium  Citrate  Solutions.  Karl  Zulkowski  and  Franz  Cedivoda 
{Ghem.  Genir.,  1903,  i,  477 — 478;  from  Ghem.  Ind.,  26,  1 — 9). 

— The  original  paper  contains  a  description  of  experiments 
and  other  details  from  which  the  following  conclusions  are  drawn. 
The  solution  of  insoluble  calcium  phosphates  by  ammonium  citrate 
solution  depends  on  the  formation  of  normal  and  acid  calcium  am¬ 
monium  citrates  of  which  the  latter  alone  are  stable.  Dicalcium 

ammonium  dicitrate  is  rather  sparingly  soluble,  and  its  solution  quickly 
decomposes,  forming  insoluble  tricalcium  dicitrate  and  triammonium 
citrate.  Calcium  tetrammonium  dicitrate,  on  the  other  hand,  is  readily 
soluble,  but  gradually  dissociates,  forming  first  dicalcium  ammonium 
dicitrate  and  then  tricalcium  dicitrate  and  triammonium  citrate.  Di¬ 
calcium  phosphate  is  dissolved  by  triammonium  citrate,  diammonium 
citrate,  or  monoammonium  citrate.  In  the  first  case,  a  large  excess  of 
the  citrate  is  required,  ammonium  hydrogen  phosphate  and  normal 
calcium  tetrammonium  dicitrate  being  formed  by  a  reversible  reaction, 
whilst  in  the  second  and  third  cases,  ammonium  hydrogen  phosphate 
and  calcium  ammonium  dicitrate,  and  monocalcium  phosphate  and 
calcium  ammonium  dicitrate  are  formed  respectively.  Dicalcium 
phosphate  is  completely  dissolved  by  the  action  of  theoretical 
quantities  of  ammonium  hydrogen  citrates.  Tricalcium  phosphate 
is  dissolved  by  triammonium  citrate,  diammonium  citrate,  or 
monoammonium  citrate.  A  large  excess  of  triammonium  citrate 
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however,  is  required,  triammonium  phosphateand  calcium  tetrammonium 
dicitrate  being  formed.  By  the  action  of  diammonium  citrate  and  mono¬ 
ammonium  citrate,  ammonium  hydrogen  phosphate  and  calcium  am¬ 
monium  hydrogen  dicitrate,  and  monocalcium  phosphate  and  calcium 
ammonium  hydrogen  dicitrate  are  formed  respectively.  Tricalcium 
phosphate  is  not  readily  attacked  by  citrates,  and  is  dissolved  only  by 
a  large  excess  of  acid  citrates.  Since  it  is  dissolved,  however,  to  a 
considerable  extent  by  triammonium  citrate,  it  cannot  be  separated 
from  dicalcium  phosphate  by  means  of  this  reagent.  Tetracalcium 
phosphate  is  rapidly  and  completely  dissolved  by  diammonium  citrate, 
ammonium  hydrogen  phosphate  and  calcium  ammonium  hydrogen 
citrate  being  formed.  It  is  also  completely  dissolved  by  mono¬ 
ammonium  citrate,  but  less  rapidly  ;  monocalcium  phosphate  and  cal¬ 
cium  ammonium  hydrogen  dicitrate  are  found  in  this  case.  Diam¬ 
monium  citrate  has  a  much  greater  solvent  power  than  citric  acid  and 
might  probably  be  advantageously  used  instead  of  citric  acid  for  the 
evaluation  of  Thomas  slags.  Whilst  dicalcium,  and  tetracalcium  phos¬ 
phates  are  comparatively  easily  dissolved  by  acids  such  as  carbonic 
acid  and  plant  acids,  and  even  by  normal  salts,  such  as  triammonium 
citrate,  tricalcium  phosphate  is  much  less  readily  attacked.  Tri¬ 
calcium  phosphate  may  be  converted  into  an  easily  assimilated  form  by 
the  action  of  lime  at  a  higher  temperature.  E.  W.  W. 

Platinum  Crucible  for  Carbon  Combustions.  John  V.  B.  Steh- 
man  ( J .  Amer.  Chem.  Soc.,  1903,  25,  237 — 242). — A  modification  of 
Shimer’s  process  (Abstr.,  1899,  ii,  694),  in  which  the  carbon  derived 
from  steel  is  burnt  in  a  platinum  crucible  while  a  current  of  air  is 
transmitted,  the  source  of  heat  being  a  Bunsen  burner  or  a  blast  lamp. 
For  details  of  working  and  the  cooling  arrangement,  the  original  article 
and  illustration  should  be  consulted.  The  chief  improvement  is  the 
substitution  of  asbestos  for  the  rubber  washer.  L.  de  K. 

Estimation  of  Small  Quantities  of  Carbon  Monoxide  in  Air. 
Spitta  (Arch.  Hygiene,,  1903,  46,  [iii],  284 — 310). — The  apparatus 
employed  consists  of  a  large  glass  vessel,  holding  from  10  to  11  litres, 
the  capacity  of  which  is  exactly  known.  Its  neck  is  closed  by  a  glass 
stopper,  through  which  pass  two  glass  tubes  provided  with  taps,  one 
ending  just  inside  the  stopper,  and  the  other,  reaching  to  the  bottom 
of  the  vessel,  being  bent  so  that  its  end  is  at  the  angle  between  the 
side  and  bottom.  Two  copper  wires  are  also  passed  airtight  through 
openings  in  the  stopper,  the  longer  one  ending  in  a  platinum  cone  which 
supports  the  lower  pole  of  the  oxidising  apparatus,  whilst  the  shorter 
copper  wire  is  fastened  to  the  upper  part  of  the  latter.  The  oxidising 
apparatus  is  composed  of  a  silver  coil,  coated  with  black  metallic  pallad¬ 
ium.  This  coil  surrounds  a  glass  tube  containing  a  thermometer,  partly 
surrounded  by  a  nickel  spiral,  which  is  connected  to  the  shorter  copper 
wire.  The  vessel  is  filled  with  the  air  to  be  examined,  as  is  also  a 
second  vessel  of  similar  capacity,  but  containing  only  a  thermometer 
and  two  tubes  sealed  through  its  stopper.  The  palladium  coated  coil 
is  then  heated  to  a  temperature  of  150 — 160°  by  passing  an  electric 
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current  through  the  copper  wires,  20  c.c.  of  pure  hydrogen  having 
been  first  passed  into  the  vessel.  The  addition  of  hydrogen  is  neces¬ 
sary  for  (he  complete  and  expeditious  combustion  of  the  carbon 
monoxide.  When  the  combustion  is  completed,  the  vessel  is  cooled  by 
a  stream  of  water,  a  measured  quantity  of  standard  barium  hydroxide 
solution  is  added  to  each  flask,  and  after  absorption  of  the  carbon 
dioxide  has  taken  place  the  excess  is  titrated  back  with  oxalic  acid 
solution  in  each  case.  The  difference  between  the  amounts  of  carbon 
dioxide  found  in  the  two  vessels  is  due  to  the  conversion  of  carbon 
monoxide  into  dioxide.  W.  P.  S. 

G-asometric  Estimation  of  Carbon  Dioxide  by  the  Measure¬ 
ment  of  Liquid  or  Determination  of  Pressure.  Alfred  Wohl 
( Ber .,  1903,  36,  1412 — 1417). — This  is  an  application  of  principles 
already  described  (this  vol.,  ii,  39)  ;  for  details,  the  original  should  be 
consulted.  Control  analyses  are  given  showing  the  degree  of  accuracy 
of  the  method.  W.  A.  D. 

Suitability  of  Various  Indicators  for  the  Estimation  of 
Alkali  in  Presence  of  Nitrite  and  Formate.  M.  Wegner 
{Zeit.  anal.  Ghem.,  1903,  42,  153 — 157). — For  the  estimation  of  the 
alkali  in  the  product  of  the  reduction  of  nitrates  by  formates  in 
presence  of  alkali  hydroxide  (Goldschmidt’s  reaction),  which  takes 
place  according  to  the  equation  NaN03  +  CH02Na  +  NaHO== 
Na2C03  +  NaN02+  ff20,  the  following  indicators  were  tested  :  litmus, 
azolitmin,  sodium  alizarinsulphonate,  gallein,  methyl-orange,  Wolff’s 
salicylate  indicator  (Abstr.,  1900,  ii,  435),  resazurin,  Congo  red, 
p-nitrophenol,  lacmoid,  rosolic  acid,  and  iodeosin.  Very  good  results 
were  obtained  with  sodium  alizarinsulphonate  andgallein,  but  azolitmin, 
*  salicylate  indicator,’  and  rosolic  acid  were  also  fairly  satisfactory. 

M.  J.  S. 

Analysis  of  Sodium  Nitrite.  M.  Wegner  {Zeit.  anal.  Ghem., 
1903,  42,  157 — 159). — Whilst  the  permanganate  method  gives  un¬ 
exceptionable  results  with  pure  nitrites,  it  fails  when  formates  are  also 
present  (see  preceding  abstract).  In  such  cases,  the  nitrite  can  be 
titrated  by  means  of  jo-sulphanilic  acid.  It  is,  however,  necessary 
that  the  starch  solution  used  as  an  indicator  should  be  freshly 
prepared ;  even  when  one  day  old,  its  indications  are  untrustworthy. 

M.  J.  S. 

Separation  and  Estimation  of  Zinc  by  Electrolysis.  Auguste 
Hollard  {Bull.  Soc.  chim.,  1903,  [iii],  29,  266 — 269). — The  well- 
known  process  of  separating  zinc  by  electrolysis  from  a  solution  con¬ 
taining  potassium  cyanide  and  a  large  excess  of  sodium  hydroxide 
gives  excellent  results  in  the  presence  of  aluminium.  When  iron  is 
present,  it  is  advisable  to  redissolve  the  ferruginous  precipitate  in  a 
little  sulphuric  acid,  and  after  neutralisation  with  sodium  hydroxide 
to  add  this  to  the  already  electrolysed  liquid,  when  the  remainder  of 
the  zinc  may  be  obtained.  It  is  best  to  use  a  current  of  0’1  ampere 
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and  to  deposit  the  metal  on  platinum  gauze  previously  coated  with 
copper.  Zinc  cannot  be  properly  separated  from  nickel  in  this 
manner. 

The  method  of  depositing  zinc  electrolytically  from  its  sulphate  in 
the  presence  of  organic  salts  and  a  slight  excess  of  acetic  acid  does  not 
work  well  in  the  presence  of  iron  or  aluminium.  L.  de  K. 

Method  of  Separating  Zinc  from  Nickel  by  Hydrogen 
Sulphide  in  a  Solution  containing  Gallic  Acid.  Ernest  A. 
Lewis  ( Analyst ,  1903,  28,  93 — 97). — To  a  neutral  or  feebly  acid  solu¬ 
tion  of  zinc  and  nickel  containing  not  more  than  0'6  gram  of  each 
metal  (preferably  as  sulphate),  2  grams  of  gallic  acid  dissolved  in  hot 
water  are  added,  and  a  current  of  hydrogen  sulphide  passed  through 
the  diluted  and  completely  cooled  solution.  The  zinc  is  precipitated  as 
sulphide,  and,  after  being  collected  on  a  filter,  is  washed,  dried,  and 
weighed  as  usual.  The  filtrate  is  evaporated  to  a  bulk  of  15  c.c., 
30  c.c.  of  nitric  acid  are  added,  and  heated  until  the  solution  turns 
green.  It  is  then  evaporated,  after  the  addition  of  1  c.c.  of  sulphuric 
acid,  until  the  latter  is  volatilised,  and  any  organic  matter  destroyed. 
The  residue  is  dissolved  in  a  little  dilute  sulphuric  acid,  filtered,  the 
filtrate  is  diluted  to  300  c.c.  after  adding  10  c.c.  of  concentrated 
ammonium  hydroxide  and  3  grams  of  ammonium  oxalate,  and  the 
nickel  deposited  by  electrolysis  at  a  temperature  of  40°.  The  method 
may  be  applied  to  the  analysis  of  German  silver  and  other  alloys  after 
removing  the  copper,  tin,  and  lead  in  the  usual  manner.  The  nickel 
and  zinc  are  then  converted  into  sulphates  before  proceeding  with  the 
separation.  W.  P.  S. 


Quantitative  Separations  by  Means  of  Persulphates  in  Acid 
Solution.  III.  Max  Dittrich  and  C.  Hassel  (Ber.,  1903,  36, 
1423 — 1427.  Compare  this  vol.,  ii,  107). — By  the  methods  previously 
described,  it  is  possible  to  separate  manganese  from  cadmium,  copper, 
and  nickel,  but  not  from  mercury,  silver,  iron,  or  cobalt.  T.  M.  L. 


Analysis  of  Cobalt  Compounds.  H.  Copaux  (Bull.  Soc.  chim., 
1903,  [iii],  29,  301 — 306). — The  heavy  metals  are  precipitated  by 
hydrogen  sulphide,  manganese,  and  zinc  by  sodium  sulphide  in  presence 
of  potassium  cyanide,  whilst  iron  is  detected  by  ammonium  thiocyanate. 
Eor  the  detection  of  nickel  in  cobalt  compounds,  the  method  of  Pinerfia 
(Abstr.,  1897,  ii,  387)  is  used  in  preference  to  those  of  Liebig  and  of 
Mond,  Langer,  and  Quincke  (Trans.,  1890,  57,  749),  which  are  less 
delicate. 

Cobalt  is  estimated  in  presence  of  nickel  by  precipitation  as  potass¬ 
ium  cobaltic  nitrite,  KfiCo2(N02)12,2H20,  solution  of  this  precipitate  in 
warm  dilute  sulphuric  acid,  and  electrolysis  after  the  addition  of 
ammonium  oxalate  and  excess  of  ammonium  carbonate.  The  trust¬ 
worthiness  of  this  process  is  illustrated  by  a  series  of  examples  and  by 
the  analysis  of  an  asbolan  from  New  Caledonia.  T.  A.  H. 
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Separation  and  Estimation  of  Antimony  by  Electrolysis, 
Auguste  Hollaed  {Bull.  Soc.  chim.,  1903,  [iii],  29,  262 — 265). — 
Classen's  sodium  sulphide  process  is  interfered  with  by  the  presence 
of  copper  (which  is  not  quite  insoluble  in  concentrated  solutions  of 
sodium  hydrogen  sulphide)  and  gives  rise  to  the  formation  of 
polysulphides,  which  attack  the  deposited  antimony.  The  modifica¬ 
tion  suggested  consists  in  adding  to  200  c.c.  of  the  sodium  hydrogen 
sulphide  solution  of  sp.  gr.  1‘22,  40  c.c.  of  a  20  per  cent,  solution  of 
potassium  cyanide.  The  cathode  is  composed  of  platinum  gauze,  and 
the  strength  of  the  current  should  be  0T  ampere.  Operating  in  this 
manner,  the  presence  of  small  quantities  of  tin  and  arsenic  acid  is  also 
without  any  ill-effect.  L.  de  K. 

•The  Colon  Bacillus  in  Ground  Waters.  Elmer  G.  Horton 
(J.  Hygiene ,  1903,  3,  155 — 158). — The  fact  that  water  is  derived  from 
a  drilled  well  should  not  be  taken  as  an  absolute  guarantee  that  it  is 
potable.  Bacillus  coli,  often  found  in  such  water,  indicates  pollution, 
and  its  presence  condemns  the  water  for  drinking  purposes. 

W.  D.  H. 

Microchemical  Detection  and  Discrimination  of  the  Phenols. 
T.  Heinrich  Behrens  (Zeit.  anal.  Chem.,  1903,  42,  141 — 152). — For 
the  separation  of  the  monohydric  from  the  polyhydric  phenols,  advan¬ 
tage  is  taken  of  their  relative  solubility  in  benzene  and  water.  The 
substance  is  dissolved  in  three  times  its  volume  of  benzene  (carbon 
tetrachloride  if  catechol  is  present),  and  the  solution  is  shaken  with 
double  its  volume  of  water.  Polyhydric  phenols  pass  into  the  water, 
the  monohydric,  together  with  the  phenyl  ethers  (anisole,  phenetole, 
guaiacol,  eugenol),  remain  in  the  benzene. 

Polyhydric  Phenols. — The  aqueous  solution,  after  warming  to  expel 
benzene,  is  treated  with  lead  acetate,  which  precipitates  pyrogallol 
and  catechol.  The  precipitate  is  decomposed  with  sulphuric  acid,  the 
excess  of  acid  neutralised  by  calcium  carbonate,  the  mass  dried  and 
treated  with  benzene  to  dissolve  the  catechol,  and  then  with  alcohol 
to  extract  pyrogallol.  The  filtrate  from  the  lead  precipitate  is  freed 
from  lead  by  hydrogen  sulphide  and  evaporated.  From  the  residue, 
resorcinol  is  extracted  by  benzene,  quinol  and  phloroglucinol  by 
alcohol.  After  evaporating  the  alcohol  and  dissolving  the  residue  in 
water,  the  addition  of  quinone  precipitates  the  quinol  as  quinhydrone. 
If  no  precipitate  is  obtained,  the  solution  may  be  distilled  with  dilute 
sulphuric  acid  and  manganese  dioxide,  and  quinone  be  looked  for  in 
the  first  drops  of  the  distillate.  The  benzene  extract  is  examined  for 
resorcinol  and  orcinol  by  bromination. 

Monohydric  Phenols. — The  original  benzene  solution  is  gently 
warmed  to  remove  the  solvent,  and  is  then  mixed  with  ten  volumes 
of  water  and  fractionally  distilled.  There  pass  over  in  succession 
anisole,  phenetole,  phenol,  the  threo  cresols,  with  guaiacol,  xylenols, 
^-cumenol,  thymol,  eugenol,  and  the  naphthols.  The  earlier  fraction, 
if  turbid,  is  gently  shaken  with  a  little  benzene,  which  will  dissolve 
anisole  and  phenetole  with  but  little  phenol.  The  ethers  may  then 
be  recognised  by  nitrating.  The  fraction  containing  the  cresols  is 
mixed  with  alcohol  and  warmed  with  lime,  which  precipitates  guaiacol ; 
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this  is  recognised  by  the  red  colour  of  its  oily  bromine  derivative  and 
by  its  characteristic  calcium  compound.  Phenol  yields  crystalline 
tribromophenol,  or  may  be  identified  by  conversion  into  potassium 
picrate.  The  cresols  also  yield  characteristic  potassium  salts  of  their 
nitro-derivatives.  The  fraction  containing  the  xylenols  is  also  treated 
with  lime,  which  precipitates  the  eugenol.  Thymol  is  examined  for 
by  shaking  the  distillate  with  benzene  and  oxidising  with  chromic  acid 
to  thymoquiuone,  which  is  then  precipitated  as  its  quinhydrone  by 
adding  quinol.  If  the  later  fractions  exhibit  crystalline  flakes,  the 
xylols  and  t/f-cumenol  are  to  be  looked  for.  Excess  of  sodium  hydroxide 
is  added,  the  solution  is  concentrated,  treated  with  ammonium  car¬ 
bonate,  and  inoculated  with  traces  of  the  respective  phenols,  the 
resulting  crystals  being  recognised  by  their  microscopical  appearance. 
The  naphthols  yield  characteristic  compounds  with  picric  acid. 

The  microscopic  characters  of  the  various  precipitates  are  described. 

M.  J.  S. 

Estimation  of  Glycerol.  A.  Buisine  ( Compt .  rend.,  1903,  136, 
1082 — 1083). — See  this  vol.,  i,  455. 

Estimation  of  Glycerol  in  Crude  Glycerols.  Julius  Lewko- 
WITSCH  (Analyst,  1903,  28,  104 — 109). — Analyses  are  given  showing 
that  of  recent  years  the  dichromate  method  for  estimating  glycerol 
has  tended  to  give  results  higher  by  several  per  cent,  than  those 
obtained  by  the  acetin  method.  This  is  probably  due  to  impurities  in  the 
crude  glycerol  which  were  not  formerly  present.  Owing  to  the  increase 
in  price  of  raw  materials,  the  cheapest  fats  and  greases  are  worked  up, 
yielding  correspondingly  impure  glycerols.  These  impurities  count  as 
glycerol  in  the  dichromate  progress.  W.  P.  S. 

Pentose  Estimations.  Ernst  Unger  and  Richard  Jager  (Ber., 
1903,  36,  1222 — 1229.  Compare  this  vol.,  ii,  187). — In  order  to  obtain 
good  results  for  the  estimation  of  furfuraldehyde  by  the  barbituric 
acid  method,  it  is  essential  that  the  acid  employed  shall  be  completely 
soluble  in  12  per  cent,  hydrochloric  acid  and  that  at  least  6  times 
the  calculated  amount  of  the  acid  be  employed.  If  the  volume  of  the 
liquid  is  more  than  500  c.c.,  then  8  times  the  calculated  quantity  should 
be  introduced.  As  a  small  amount  of  the  condensation  product  remains 
in  solution,  it  is  advisable  to  add  to  the  weight  of  the  precipitate  1*22 
mg.  for  each  100  c.c.  of  original  solution.  The  results  obtained  for 
pure  arabinose  and  xylose  are  practically  the  same  whether  this 
method  or  the  phloroglucinol  method  is  employed. 

When  sucrose,  starch,  and  cellulose  are  boiled  with  12  per  cent, 
hydrochloric  acid  or  the  distillate  treated  with  barbituric  acid,  no 
precipitates  are  obtained,  although  small  amounts  of  precipitates  are 
obtained  when  phloroglucinol  is  employed.  When,  however,  a  mixture 
of  starch  and  xylose  is  distilled  in  the  same  manner,  the  amount  of 
precipitate  is  in  excess  of  that  required  for  the  xylose  alone,  and  the 
precipitate  has  a  characteristic  yellowish-green  colour.  This  excess 
is  avoided  if  the  material  is  previously  extracted  with  water  or  1  per 
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cent,  hydrochloric  acid.  The  latter  method  can  be  more  readily  carried 
out,  and  when  the  heating  is  continued  for  only  10  minutes  good  results 
may  be  obtained.  J.  J.  S. 

General  Reaction  of  Aldehydes.  E.  Riegler  ( Zeit .  anal.  Chem., 
1903,  42,  168 — 170). — The  reaction  described  by  the  author  for 
formaldehyde  and  lactose  (Abstr.,  1901,  ii,  206)  is  a  general  one  for 
substances  of  aldehydic  character.  It  may  be  simplified  by  using 
phenylhydrazine  oxalate  instead  of  the  hydrochloride  with  sodium 
acetate.  To  5  c.c.  of  the  aldehyde  solution  (which  must  be  of  not  more 
than  1  per  cent,  strength)  there  are  added  5  c  c.  of  water  and  a  few 
crystals  of  phenylhydrazine  oxalate.  After  warming  until  this  is 
dissolved,  10  c.c.  of  10  per  cent,  potassium  hydroxide  solution  are  added, 
the  test-tube  is  closed  with  a  caoutchouc  stopper  and  vigorously  shaken. 
If  an  aldehyde  or  sugar  of  aldehydic  constitution  is  present,  a  rose- 
red  colour  is  developed  in  a  few  seconds ;  the  appearance  of  a  similar 
colour  later  will  occur  in  the  absence  of  aldehydes.  The  test  may  be 
applied  directly  to  diabetic  urine,  brandy,  &c.  M.  J.  S. 

Estimation  of  Vanillin  in  Vanilla.  A.  Moulin  (Bull.  Soc.  chim  , 
1903,  [iii],  29,  278 — 280). — The  process  is  based  on  the  conversion  of 
vanillin  into  the  yellow  methyl  picrate. 

The  standard  solution  is  prepared  by  dissolving  0'5  gram  of  vanillin 
in  20  c.c.  of  a  mixture  of  10  c.c.  of  sulphuric  and  100  c.c.  of  (1  glacial) 
acetic  acid  ;  a  few  crystals  of  potassium  nitrate  are  added,  and  the 
mixture  is  heated  in  a  water-bath  at  60°  for  an  hour.  After  remaining 
for  another  12  hours,  the  solution  is  diluted  to  100  c.c.,  and  a  series  of 
comparison  liquids  is  made  by  successively  diluting  2,  4,  6  c.c.  to 
100  c.c. 

The  solution  obtained  by  extracting  3—6  grams  of  the  commercial 
sample  with  ether  is  decolorised  with  10  grams  of  animal  charcoal,  and 
filtered  through  cotton-wool.  After  evaporating  the  ether,  the  residue 
is  treated  with  the  acid  mixture  and  potassium  nitrate  as  directed. 
After  diluting  with  water  and  filtering  from  any  resinous  matter,  the 
filtrate  is  made  up  to  100  c.c.  and  compared  with  the  coloured  standard 
solutions.  L.  de  K. 

Polarimetric  Estimation  of  Tartaric  Acid  and  Tartrates. 
Fred.  W.  Richardson  and  J.  C.  Gregory  (J.  Soc.  Chem.  Ind.,  1903, 
21,  405 — 409). — Advantage  is  taken  of  the  fact  that  alkalis  increase 
the  optical  activity  of  tartaric  acid  threefold,  whilst  ammonium 
molybdate  increases  it  some  sixtyfold.  0-625  gram  of  tartaric  acid 
is  placed  in  a  flask,  together  with  three  times  as  much  ammonium 
molybdate.  After  diluting  with  water  to  25  c.c.,  a  reading  is  taken  in 
a  100  mm.  tube  at  15  5°,  the  light  being  passed  through  a  very  reddish- 
orange  screen.  Tables  are  given  for  calculating  the  amount  of  tartaric 
acid  present.  Pure  tartaric  acid  under  the  above  conditions  gives 
[a]D  +790°.  Details  are  also  given  of  the  process  as  applied  to  the 
analysis  of  normal  tartrates,  seidlitz  powders,  Asc.  (compare  Abstr., 
1903,  ii,  112).  W.  P.  S. 
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Iodine  Absorption  of  Oils  and  Pats.  L.  M.  Tolman  and  L.  S. 
Munson  ( J Amer.  Chem.  Soc.,  1903,  25,  244 — 251). — A  comparison  of 
methods  for  the  estimation  of  the  iodine  number  of  fats.  Owing  to 
certain  inconveniences  attaching  to  the  original  Hubl  (iodine-mercuric 
chloride)  method,  a  proposal  has  been  made  by  Hanus  to  use  a  solution 
of  iodine  monobromide  in  glacial  acetic  acid,  and  Wijs  has  proposed  a 
solution  of  iodine  monochloride  in  the  same  solvent.  From  the 
authors’  researches,  it  seems  that  the  Hanus  method  (Abstr.,  1902, 
ii,  112)  is  somewhat  preferable  to  Wijs’s  process  (Abstr.,  1898,  ii,  412, 
491,  466),  as  the  reagent  is  more  readily  prepared.  L.  de  K. 

Detection  of  Heated  Milk  by  means  of  the  Guaiacum  Test. 
Julius  Zink  (Milch.  Zeit.,  1903,  32,  193—195,  211— 215). — The 
addition  of  a  drop  of  a  very  dilute  solution  of  hydrogen  peroxide  causes 
freshly  prepared  or  otherwise  inactive  guaiacum  tincture  to  give  a 
blue  coloration  with  raw  milk.  With  a  tincture  which  already  gives 
the  coloration,  the  addition  of  hydrogen  peroxide  causes  the  produc¬ 
tion  of  a  more  intense  and  stable  colour.  Boiled  milk,  even  after 
some  hours,  gives  no  coloration.  It  was  found  preferable  to  apply  the 
test  as  a  “zone  reaction”  (compare  Abstr.,  1902,  ii,  539). 

W.  P.  S. 

Estimation  of  Fat  in  Milk.  M.  Sieofeld  (Zeit.  Nahr.  Genussm., 
1903,  6,  259 — 271). — Numerous  estimations  of  fat  in  milk  are  given, 
the  analyses  being  made  for  the  purpose  of  comparing  the  processes  of 
Adams,  Gerber,  and  Gottlieb  with  one  another.  The  results  of  all 
three  methods  closely  agreed.  Experiments  were  also  undertaken  to 
ascertain  the  influence  of  water  and  acetic  anhydride  in  the  ether  used 
for  the  extractions  on  the  results,  and  also  the  errors  due  to  drying 
the  extracted  fats  at  temperatures  above  100°;  to  ether-soluble 
substances  in  the  paper  strips ;  to  the  action  of  sulphuric  acid  on  amyl 
alcohol,  &c.  Within  moderate  limits,  the  results  were  not  affected. 

W.  P.  S. 

Estimation  of  Fat  in  Animal  Matters.  W.  Glikin  (PJluger’s 
Archiv,  1903,  95,  107—145). — The  first  part  of  this  paper  is  historical 
and  critical.  The  second  deals  with  an  examination  of  methods 
generally  employed,  together  with  details  of  a  new  process.  Rosenfeld’s 
method  gave  the  highest  results,  but  the  fat  was  contaminated  with 
nitrogenous  substances  (lecithin).  The  lowest  results  were  yielded  by 
Yoit’s  method,  with  a  correspondingly  larger  quantity  of  impurity. 
The  author  purifies  the  fatty  residues  obtained  by  either  dissolving 
them  directly  in  acetone  and  filtering  off  the  insoluble  lecithin,  or 
dissolving  in  a  little  chloroform  and  then  precipitating  with  acetone. 

W.  P.  S. 

Detection  of  Morphine.  C.  Reichard  (Zeit.  anal.  Chem.,  1903, 
49.,  95 — 100). — Any  morphine  compound  added  in  the  solid  state  to  a 
saturated  solution  of  titanic  oxide  in  concentrated  sulphuric  acid 
produces  a  reddish-brown  or  black  colour  of  great  intensity.  On 
adding  a  little  water,  the  mixture  becomes  colourless.  A  morphine 
solution  may  be  used,  but  it  must  be  added  in  such  a  way  as  not  to 
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mix  with  the  sulphuric  acid  ;  the  colour  is  then  produced  at  the  zone  of 
contact.  '  Morphine  gives  also  characteristic  reactions  with  vanadic 
and  tungstic  acids.  A  concentrated  solution  of  ammonium  meta¬ 
vanadate,  to  which  sufficient  sulphuric  acid  has  been  added  to 
redissolve  the  yellow  vanadic  acid  at  first  precipitated,  gives  a  per¬ 
sistent  green  or  bluish-green  coloration  when  warmed  with  a  morphine 
salt.  An  acidified  solution  of  sodium  tungstate  (not  stronger  than  0‘1 
per  cent.)  gives  a'  transient-blue  or  violet  coloration  with  morphine. 
Morphine  also  reduces  chromic  acid.  M.  J.  S. 

Estimation  of  Morphine  by  means  of  its  Reducing  Action 
on  Silver  Nitrate.  Georg  Heyl  ( Chem .  Centr.,  1903,  i,  480  ;  from 
Pharm .  Zeit.,  48,  36 — 38). — Reichard’s  process  (Abstr.,  1901,  ii,  140) 
is  useless  for  the  determination  of  morphine  in  opium,  &c.,  as  the 
reaction  between  morphine  and  silver  nitrate  is  not  a  quantitative  one 
(compare  also  Schidrowitz,  Abstr.,  1902,  ii,  483).  L.  de  K. 

Estimation  of  Theobromine  in  Cocoa.  J.  Decker  (Rev. 
Intern.  Falsif.,  1903,  16,  12 — 13). — In  Cocoa  Nibs. — Fifty  grams  of 
the  powered  sample  are  mixed  with  25  grams  of  magnesium  hydroxide 
and  500  c.c.  of  water  and  boiled  for  an  hour.  The  filtrate  and 
washings  are  evaporated  to  dryness  and  the  residue  extracted  several 
times  with  boiling  alcohol  of  95  per  cent,  by  volume.  On  evapor¬ 
ating  the  solution  to  a  small  bulk,  the  theobromine  will  crystallise 
and  may  be  collected  and  weighed,  but  a  small  quantity  remains 
in  solution.  It  is,  therefore,  better  to  substitute  chloroform  for 
alcohol  and  then  to  evaporate  to  dryness,  when  pure,  colourless  theo¬ 
bromine  is  obtained. 

In  Chocolate  and  Prepared  Cocoas. — Ten  grams  of  the  material  are 
boiled  with  5  grams  of  calcined  magnesia  and  300  c.c.  of  water  and 
boiled  for  an  hour  in  a  reflux  apparatus,  the  hot  liquid  is  filtered  and 
the  residue  is  well  pressed,  and  then  again  boiled  for  a  quarter  of  an 
hour  with  150  c.c.  of  water.  The  united  filtrates  are  evaporated  to 
dryness  on  the  water-bath  with  addition  of  sand,  and  the  powdered 
residue  extracted  three  times  in  succession  with  100  c.c.  of  boiling 
chloroform.  The  chloroform  is  recovered  by  distillation  and  the  residue 
dried  for  half  an  hour  at  100°  and  weighed.  It  may  be  freed  from 
any  caffeine  by  treatment  with  cold  benzene,  in  which  that  alkaloid  is 
readily  soluble.  L.  de  K. 

Identity  Test  for  Condurang  Extract.  Richard  Firbas  (Chem. 
Centr.,  1903,  i,  538 — 539;  from  Zeit.  Osterr.  Apoth.  Ver.,  1903,41,  57 — 60). 
— The  fluid  extract  is  slightly  evaporated  toexpelany  alcohol,  the  residue 
when  cold  is  mixed  with  sodium  chloride  solution,  and  the  precipitated 
condurangin  collected  on  a  filter  and  washed  with  brine.  The 
precipitate  is  then  dissolved  in  chloroform,  the  almost  colourless 
solution  shaken  with  a  mixture  of  equal  parts  of  sulphuric  or  hydro¬ 
chloric  acid  and  alcohol,  and  gently  heated,  when  a  green  coloration 
will  appear  which  turns  a  fine  bluish-green  on  adding  a  trace  of  ferric 
chloride.  This  reaction  is  a  test  for  digitalin  proposed  by  Lafon,  but 
it  is  much  better  suited  for  condurangin.  L.  de  K. 
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Volumetric  Estimation  of  True  Casein  and  other  Proteids  in 
Milk.  Georges  Deniges  (Rev.  Intern.  Falsi/.,  1903,  16,  18 — 19). — 
Total  Proteids. — Into  a  200  c.c.  flask  are  introduced  25  c.c.  of  milk, 
1  c.c.  of  a  30  per  cent,  solution  of  potassium  oxalate,  and,  after 
shaking,  20  c.c.  of  mercury  solution  (1 3*55  grams  of  mercuric  chlor¬ 
ide,  36  grams  of  potassium  iodide  and  water  to  1  litre).  After 
introducing  2  c.c.  of  glacial  acetic  acid  and  diluting  to  200  c.c.,  the 
liquid  is  filtered  and  100  c.c.  of  the  filtrate  are  poured  into  a  flask 
into  which  have  been  already  put  10  c.c.  of  solution  of  potassium 
cyanide  equivalent  to  decinormal  silver  and  15  c.c.  of  ammonia. 
The  mixture  is  now  titrated  with  W/IO  silver  nitrate  until  a  faint  but 
persistent  turbidity  is  formed.  From  the  result,  the  amount  of  proteid 
is  calculated  by  aid  of  a  table  given  in  the  original. 

Proteids  not  Coagulable  by  Acetic  Acid. — Fifty  c.c.  of  milk  are  mixed 
with  180  c.c.  of  water  and  2  c.c.  of  glacial  acetic  acid,  then  diluted  to 
250  c.c.  and  filtered.  One  hundred  and  twenty-five  c.c.  of  the  filtrate 
representing  25  c.c.  of  milk  are  then  treated  as  before.  The  difference 
between  the  results  represents  the  true  casein.  L.  de  K. 

Van  Deen’s  Reaction.  N.  Tarugi  (Gazzetta,  1902,  32,  ii, 
505 — 511). — The  fact  that  haemoglobin  yields  a  blue  colour  when 
mixed  with  old  turpentine  oil  and  alcoholic  tincture  of  guaiacum  resin 
has  been  explained  by  supposing  that  the  hemoglobin  acts  as  a  carrier  of 
ozone  from  the  turpentine  oil  to  the  guaiacum  resin.  Recent  investiga¬ 
tions  have,  however,  shown  the  existence  of  a  series  of  hyper  acids 
which,  under  certain  conditions,  yield  a  blue  coloration  with  guaiacum 
resin,  and  in  many  cases  to  which  van  Deen’s  reaction  is  applied,  the 
conditions  obtaining  are  such  as  admit  of  the  production  of  these 
acids.  In  some  instances,  also,  the  blue  colour  is  produced  with 
substances  which  are  not  oxidising  agents.  Thus,  on  mixing  a  drop 
of  potassium  thiocyanate  solution  with  recently  prepared  alcoholic 
tincture  of  guaiacum,  the  liquid  remains  quite  colourless,  but  the 
addition  of  old  turpentine  oil  produces  an  intense  blue  coloration. 
The  author  shows  that  this  depends  on  the  oxidation  of  the  sulphur 
present  to  Caro’s  acid.  When  hydrogen  peroxide  acts  on  concentrated 
potassium  thiocyanate  solution  acidified  with  sulphuric  acid,  it 
yields  first  Caro’s  acid  and  ultimately  pseudothiocyanogen,  according 
to  the  equations:  (1)  HSCN  +  4H202  +  H20  =  HCN  +  4H20  +  H2S05  ; 
(2)  H2S05  +  HCN  -  H2S04  +  HCNO ;  (3)  2HSCN  +  HCNO  =  H20  + 
C3HN3S2.  Pseudothiocyanogen  acts  similarly  to  hydrogen  peroxide. 

The  authors  conclude  that  the  production  of  van  Deen’s  reaction  by 
haemoglobin  depends  on  the  formation  of  Caro’s  acid  by  the  oxidation 
of  the  sulphur  of  the  haemoglobin,  and  that  the  latter  contains  the  thio- 
cyanogen  group.  T.  H.  P. 

Reaction  of  Cystin.  Ali  Riza  (Bull.  Soc.  chim.,  1903,  [iii], 
249 — 250). — Mercuric  sulphate  added  to  solutions  of  cystin  precipi¬ 
tates  a  white,  amorphous  compound ,  from  which,  by  treatment  with 
hydrogen  sulphide,  pure  cystin  can  be  regenerated.  This  reaction 
distinguishes  cystin  from  other  urinary  deposits.  Mercuric  chloride, 
nitrate,  and  acetate  furnish  no  insoluble  compounds  with  cystin,  but 
do  so  with  cystein.  T.  A.  H. 
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Influence  Exerted  by  the  Introduction  of  Double  Linkings 
into  the  Nuclei  containing  the  Asymmetric  Carbon  Atom 
on  the  Rotatory  Power  of  Cyclic  Molecules.  Albin  Haller 
iCom.pt.  rend.,  1903,  136,  1222— 1226).— See  this  vol.,  i,  563. 

New  Series  of  Lines  in  the  Spectrum  of  Magnesium.  A. 
Fowler  ( Proc .  Roy.  Soc.,  1903,  71,  419 — 420). — With  an  arc  dis¬ 
charge  between  magnesium  rods,  four  lines,  not  hitherto  noticed, 
appear  in  the  spectrum,  the  wave-lengths  (in  air)  being  4511*4,  4251*0, 
4106*8,  and  4018*3.  The  author  considers  that  these  lines  constitute 
a  regular  series,  associated  with  the  much  stronger  series  described  by 
Rydberg.  This  view  is  confirmed  by  calculation,  and  it  is  concluded 
that  the  arc  spectrum  of  magnesium  includes  two  subordinate  series 
of  single  lines  in  addition  to  the  two  well-known  subordinate  series 
of  triplets,  J.  C.  P. 

Emanations  of  Radium.  Sir  William  Crookes  (Proc.  Roy.  Soc., 
1903,  71,  405 — 408). — In  presence  of  some  feebly  luminous  radium 
nitrate,  a  barium  platinocyanide  screen  glowed  with  a  green  light, 
the  phosphorescence  disappearing  whenever  the  screen  was  removed. 
A  zinc  sulphide  or  blende  screen  was  found  to  be  almost  as  luminous 
as  the  platinocyanide  screen  under  the  same  conditions,  but  the 
residual  phosphorescence  lasted  for  some  time.  When  the  blende 
screen  is  tapped  with  a  knife-point,  a  sudden  spark  of  light  is  pro¬ 
duced,  and  a  scratch  gives  rise  to  an  evanescent  luminous  line.  An 
accidental  contact  of  a  few  tiny  particles  of  the  radium  salt  with  the 
blende  screen  caused  the  surface  to  become  dotted  over  with  specks  of 
green  light  markedly  larger  than  the  inducing  particles.  A  micio- 
scope,  in  a  dark  room,  shows  each  spot  to  have  a  dull  centre  with  a 
surrounding  luminous  halo,  whilst  outside  the  halo  the  dark  surface 
of  the  screen  scintillates  with  sparks  of  light.  When  solid  radium 
nitrate  is  brought  near  the  screen,  the  scintillations  increase  rapidly 
in  number  and  intensity  with  the  effect  that  after  a  certain  point 
there  is  a  residual  phosphorescent  glow,  not  observed  when  the  scin¬ 
tillating  points  are  few.  A  platinum  wire,  dipped  in  radium  nitrate 
solution  and  dried,  has  the  same  effect  if  brought  near  the  screen ;  if 
allowed  to  touch  the  screen,  it  produces  a  luminous  spot,  which  is  an 
active  centre  of  scintillations  for  weeks  afterwards.  No  variation  in 
the  scintillations  could  be  detected  when  air  was  blown  between  the 
radium  salt  and  the  screen.  Polonium  sub-nitrate  has  a  similar  effect 
on  a  zinc  sulphide  screen,  but  the  scintillations  are  less  numerous. 

Comparison  of  the  effects  produced  on  platinocyanide  and  zinc 
sulphide  screens  by  exposure  to  radium  nitrate  and  polonium  sub- 
vol.  lxxxiv.  ii.  32 
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nitrate  leads  to  the  view  that  the  luminosity  on  the  blende  screen, 
whether  due  to  radium  or  polonium,  is  caused  by  emanations  which 
will  not  penetrate  card.  The  scintillations  caused  by  these  eman¬ 
ations  are  distinct  on  the  blende  and  feeble  on  the  platinoeyanide 
screen,  because  with  the  latter  the  sparks  are  seen  on  a  luminous 
ground  of  general  phosphorescence. 

The  scintillations  described  above  are  regarded  as  associated  with 
the  impacts  on  the  screen  of  the  electrons  thrown  off  by  the  radium 
salt,  and  from  his  experiments  the  author  concludes  that  the  number 
of  electrons  hitting  the  screen  in  a  given  time  is  not  inconceivably 
great.  J.  C.  P. 

Emanation  of  Radium  and  its  Coefficient  of  Diffusion  into 
Air.  Pierre  Curie  and  J.  Daune  ( Gompt .  rend.,  1903,  136, 
1314 — 1316.  Compare  Abstr.,  1901,  ii,  216  ;  1902,  ii,  50). — The  rate  of 
change  in  intensity  of  radiation  emitted  by  the  walls  of  a  closed 
vessel  containing  radium  takes  place  according  to  the  law  dljdt  =  -  bl, 
where  b  has  the  value  2-01  x  10-G  seconds.  When  the  radium  is  contained 
in  a  glass  vessel  communicating  with*  the  air  by  a  capillary  tube,  the 
rate  of  change  follows  the  same  law,  but  b  has  a  higher  value  than  in 
the  former  case,  due  to  diffusion  of  the  radium  emanation  into  the 
air.  The  difference  (a)  in  the  two  values  of  b  is  equal  to  Ksjlv,  where 
K  is  the  coefficient  of  diffusion,  s  and  l  the  sectional  area  of  the  bore 
of  the  capillary  tube  and  the  length  of  the  latter  respectively,  and  v  is 
the  volume  of  the  reservoir.  K ,  at  10°  and  under  the  ordinary  pressure, 
has  the  value  0-1  C.G.S.  units  (the  corresponding  values  for  carbon 
dioxide  and  ether  being  respectively  0T5  and  0’09).  A  table  of 
experimental  results  establishing  the  validity  of  this  relation  is  given 
in  the  original.  This  result  indicates  that  the  emanation  of  radium 
behaves  like  a  gas  (compare  Rutherford  and  Brooks,  Abstr.,  1902, 
ii,  438).  Further  evidence  of  this  was  obtained  by  showing  that  a 
given  quantity  of  radium  emanation,  as  measured  by  intensity  of 
radiation,  divides  itself  between  two  vessels,  in  inter-communication 
but  otherwise  closed,  in  proportion  to  their  respective  volumes,  so  long 
as  the  temperatures  of  both  vessels  are  the  same,  but  that  when  the 
temperature  of  one  vessel  is  below  that  of  the  second,  there  is  an 
increase  in  intensity  of  radiation  in  the  colder  vessel  proportional  to 
the  lowering  of  temperature.  It  is  possible,  by  enclosing  radium  in  a 
vessel  closed  by  a  sealed  capillary  tube,  to  concentrate  the  emanation  in 
the  latter  by  placing  it  in  liquid  air  and  melting  off  the  capillary  tube. 

T.  A.  H. 

Condensation  of  the  Radioactive  Emanations.  Ernest 
Rutherford  and  Frederick  Soddy  [Phil.  Mag.,  1903,  [vi],  5, 
561  —  576). — It  is  shown  that  the  thorium  emanation  begins  to  condense 
when  cooled  to  about  —120°,  and  none  can  be  detected  after  passage 
through  a  tube  cooled  to  - 155°.  Radium  emanations  also  condense 
if  cooled  to  about  —  154°,  and  begin  to  volatilise  at  about  the  same 
temperature,  the  point  when  volatilisation  is  first  detected  being  well 
marked  and  distinct,  namely,  in  a  stationary  atmosphere,  at  -  150°,  and 
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in  a  steady  stream,  at  -  153°.  With  a  gradually  rising  temperature, 
the  whole  of  the  emanation  volatilises  within  a  few  degrees,  and  the 
rate  of  volatilisation  increases  very  rapidly  at  about  a  degree  above 
the  temperature  when  it  is  first  observable.  The  emanation  hence 
appears  to  possess  a  distinct  vapour  pressure,  and  it  is  indicated  that 
the  emanation  actually  consists  of  matter  in  the  gaseous  state. 

L.  M.  J. 


Radioactive  Change.  Ernest  Rutherford  and  Frederick  Soddy 
{Phil.  Mag.,  1903,  [vi],  5,  576—591). — The  radioactivity  of  radium, 
thorium,  and  uranium  is  associated  with  chemical  change  resulting  in  the 
production  of  new  kinds  of  matter,  thus,  thorium  produces  thorium  x, 
&c.  It  has  been  shown  that  the  X-rays  are  material,  and  the  mass  of 
the  projected  particle  is  of  the  same  order  of  magnitude  as  the  hydrogen 
atom ;  these  rays,  moreover,  represent  over  99  per  cent,  of  the  energy 
radiated,  and  the  author  considers  that  this  expulsion  of  matter  is  not 
merely  an  accompaniment  of  the  change,  but  that  it  is  the  change  itself. 
The  decrease  of  activity  of  a  radioactive  substance  has  been  proved  to 
be  of  the  form  /<//0  =  eA*,  where  I  is  the  ionisation  current  due  to  the 
radiation.  This  leads  to  the  result  that  the  rate  of  change  of  the 
system  is  proportional  to  the  amount  remaining  unchanged.  This  law 
is  that  of  a  unimolecular  chemical  change,  and  as  the  radioactivity  is 
a  specific  property  of  the  element,  the  changing  system  must  be  the 
chemical  atom  ;  the  change  is  hence  the  disintegration  of  the  atom. 
The  authors  apply  the  term  “  metabolon  ”  to  the  resulting  unstable 
atoms  which  undergo  further  change.  The  total  energy  of  radiation 
of  1  gram  of  radium  is  probably  between  10s  and  1010  gram  calories, 
and  is  hence  many  thousand  times  greater  than  any  known  chemical 
change,  and  the  rate  of  dissipation  of  this  energy  leads  the  authors  to 
the  belief  that  the  life  of  radium  cannot  be  more  than  a  few  thousand 
years.  L.  M.  J. 

The  Rays  Emitted  by  Radioactive  Lead.  A.  Korn  and 
Eduard  Strauss  ( Compt .  rend.,  1903,  136,  1312 — 1313.  Compare 
Abstr.,  1901,  ii,  19,  159,  216,  385,  and  655). — The  photo-chemical 
effect  produced  by  radioactive  lead  sulphate  is  increased  by  previous 
exposure  to  cathode  rays,  but  the  electric  effect  remains  uninfluenced 
by  this  treatment.  It  is  suggested  that  the  radiation  emitted  by 
radioactive  lead  is  of  two  kinds,  namely,  a  radiation  capable  of  acting 
on  sensitised  plates,  to  which  aluminium,  glass,  and  other  substances 
are  transparent,  and  which  is  slightly  electrically  active  as  the  result 
of  the  ionisation  of  the  air,  and  a  second  form  (probably  an  emana¬ 
tion  of  infinitely  small  particles)  having  less  penetrative  power,  to 
which  the  electric  effects  are  mainly  due.  The  effects  produced  by 
the  former  are  enhanced  by  previous  exposure  of  the  radioactive 
material  to  cathode  rays,  whilst  an  increase  in  electrical  effect  is  only 
brought  about  by  this  means  in  the  case  of  preparations  the  activity 
of  which  has  been  impaired  by  chemical  treatment.  T.  A.  H. 

32—2 


464 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Oxidation  and  Reduction  Potentials.  Karl  Schaum  and 
Richard  von  der  Linde  (Zeit.  Elektrochem.,  1903,  9,  406 — 409). — The 
potentials  of  a  platinum  electrode  in  solutions  containing  mixtures  of 
potassium  ferricyanide  and  sodium  ferrocyanide  at  25°  and  50°  are 
measured  (see  Abstr.,  1900,  ii,  2).  From  van’t  Hoff’s  equation, 
7r  =  RTj FlogkCifC o,  values  of  k  are  calculated  and  found  to  be 
sufficiently  constant  when  the  molecular  concentrations  of  the  ferri- 
and  ferro-cyanides,  Ci  and  G0,  are  used.  The  heat  of  the  reaction 
FeCy6"'  — >  FeCy6""  is  also  calculated  by  means  of  Helmholtz’s  equation 
and  by  van’t  Hoff’s  formula  \ogKI K'  =  qj R(\ j T -  1  jT'),  the  first  giving 
21730  cal.  and  the  second  21670  cal.  per  molecule. 

Further  experiments  were  also  made  on  mixtures  of  a  sulphite  and  a 
sulphate,  but  no  satisfactory  results  were  obtained.  It  was  found  that 
the  effect  of  benzyl  alcohol  previously  observed  (Abstr.,  1901,  ii,  300) 
was  due  to  an  experimental  error,  and  the  results  given  in  the  paper 
mentioned  are  withdrawn.  T.  E. 

Law  Relating  to  the  Electromotive  Forces  Developed  by 
Reciprocal  Actions  of  Saline  Solutions.  Marcellin  Beuthelot 
(Compt.  rend.,  1903,  136,  1109 — 1118). — The  law  already  established 
by  the  author  (this  vol.,  ii,  258,  259)  that  the  E.M.F.  developed  by  the 
neutralisation  of  a  base  by  an  acid  is  equal  to  the  sum  of  those  developed 
by  the  action  (a)  of  the  acid,  and  ( b )  of  the  base  on  the  corresponding  salt 
has  been  confirmed  by  experiments  in  which  the  metals  mercury,  copper, 
zinc,  lead,  and  silver  have  been  employed  as  electrodes  in  place  of 
platinum.  The  law  therefore  holds  good  for  polarising  electrodes. 

The  measurements  already  made  show  that  the  E.M.F.  developed  by 
the  action  of  acids  on  bases  are  similar  for  similarly  constituted  sub¬ 
stances,  and  are  in  close  agreement  with  those  calculated  from  the  heats 
of  neutralisation.  This  relationship  is,  however,  only  true  for  those 
cases  in  which  this  heat  is  the  principal  source  of  electric  energy,  and  is 
not  valid  for  the  E.M.F.  developed  by  the  action  of  acids  or  bases  on 
the  corresponding  salts. 

The  electric  differences  established  in  the  latter  cases  are,  like  those 
developed  during  the  solution  of  gases  and  the  diffusion  of  liquids,  ob¬ 
tained  at  the  expense  of  the  neighbouring  medium,  and  are  not  due  to 
exothermic  reactions.  The  differences  shown  in  external  work  in  cells 
of  these  two  orders  is  to  be  attributed  to  the  different  sources  from 
which  the  energy  is  drawn.  T.  A.  H. 

Electrical  Conductivity  of  Solutions  in  Amylamine.  Louis 
Kahlenberg  and  Otto  E.  Ruhoff  (-/.  Physical  Chem.,  1903,  7, 
254 — 258). — The  dielectric  constant  of  amylamine  (4‘5)  is  slightly 
greater  than  that  of  chloroform  (3 '9),  and  hence  it  would  be  expected 
that  solutions  in  this  solvent  would  be  found  to  be  electrolytes.  Silver 
nitrate,  cadmium  iodide,  and  ferric  chloride  are  soluble  in  amylamine, 
and  all  were  found  to  yield  conducting  solutions.  In  the  case  of  the 
silver  nitrate  and  cadmium  iodide  solutions,  the  molecular  conductivity 
passes  through  a  maximum,  being  exceedingly  low  for  the  more  dilute 
solutions.  Such  cases,  which  are  found  also  in  the  case  of  aqueous 
solutions,  do  not  admit  of  explanation  by  the  theory  of  Arrhenius. 
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Both  solutions  become  very  viscous  near  the  saturation  point,  and  by 
cooling  the  cadmium  iodide  solution  needle-shaped  crystals  are  ob¬ 
tained  which  the  authors  consider  to  be  an  additive  product  of  solute 
and  solvent.  L.  M.  J. 

Residual  Conductivity  and  Ionisation  of  Solid  Paraffin  under 
the  Influence  of  Radium  Radiation.  Henri  Becquerel  ( Compt . 
rend.,  1903,  136,  1173 — 1176). — When  solid  paraffin  is  exposed  to  the 
radiation  from  radium,  it  acquires  a  decided  conductivity.  This  was 
proved  by  placing  a  copper  cylinder  in  a  glass  tube,  then  supporting  a 
smaller  aluminium  cylinder  concentrically  within  this.  The  annular 
space  was  filled  with  paraffin.  The  copper  was  connected  with  a 
source  of  electricity  and  the  aluminium  with  an  electrometer.  Under 
ordinary  conditions,  the  electrometer  indicated  no  charge,  but  when  a 
tube  of  radium  chloride  was  lowered  into  the  aluminium  cylinder  the 
electrometer  showed  that  a  current  was  passing  through  the  paraffin. 
When  the  radium  salt  was  removed,  the  current  gradually  diminished. 
That  the  effect  was  not  due  to  the  molecular  instability  of  the  solidified 
paraffin  was  proved  by  experimenting  with  paraffin  the  day  after  it  had 
solidified,  and  again  after  it  had  been  kept  solid  for  thirteen  months. 

The  analogy  of  this  phenomenon  with  that  which  is  observed  when 
X-rays  pass  through  dielectrics  leads  to  the  view  that  the  radium  radia¬ 
tion  produces  effects  of  the  same  kind  in  all  dielectrics — solid,  liquid, 
and  gaseous.  J.  McC. 

Determination  of  Constitution  by  Qualitative  Migration  Ex¬ 
periments.  Robert  Kremann  (Zeit.  anorg.  Cham.,  1903,  35,  48 — 54. 
Compare  this  vol.,  ii,  54). — A  reply  to  Bredig  (this  vol.,  ii,  263).  The 
author  does  not  admit  that  there  is  practically  any  difference  between 
his  views  on  the  constitution  of  methyl-orange  and  those  of  Winkel- 
blech  (Abstr.,  1901,  ii,  370).  Bredig  has  not  clearly  stated  his  view, 
and  it  is  not  clear  whether  he  regards  actual  formation  of  cathions  and 
anions  as  a  criterion  of  an  amphoteric  electrolyte  and  if  he  regards 
methyl-orange  as  such. 

Contrary  to  Bredig’s  opinion,  the  author  regards  a  qualitative  deter¬ 
mination  of  the  direction  of  migration  as  eminently  sufficient  to 
characterise  an  ion  as  a  cathion  or  an  anion. 

Incidentally,  it  is  mentioned  that  Calvert  (Abstr.,  1902,  ii,  10)  in  his 
migration  experiments  in  agar-agar  has  not  considered  the  possible 
influence  of  ca taphoresis. 

The  order  of  magnitude  of  the  migration  of  zinc  and  chromium  in 
alkaline  solution  is  sufficient  to  show  that  it  is  not  migration  in  a 
colloidal  solution  which  is  taking  place  as  suggested  by  Bredig. 

J.  McC. 

Determination  of  the  Thermal  Conductivity  of  Argon  and 
Helium  by  Schleiermacher’s  Method.  Walther  Schwarze  {Ann. 
Physik.,  1903,  [iv],  11,  303 — 330). — According  to  the  kinetic  gas 
theory,  k—f.^.cv,  where  k,  rj,  and  cv  are  the  thermal  conductivity,  the 
viscosity,  and  the  specific  heat  respectively,  whilst  /is  a  constant.  The 
author  has  found  for  argon  k=  0*00003894,  and  for  helium  k  = 
0*0003386,  the  accuracy  of  the  method  being  guaranteed  by  the  value 
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0-0000569  found  for  air,  in  close  agreement  with  previous  observers. 
Conran  and  Neugebauer  have  arrived  theoretically  at  the  value  1"6027 
for  f  but  when  the  author’s  experimental  results  are  used  in  the  above 
equation,  f=  2-501  for  argon,  and  f=  2‘507  for  helium.  The  value 
2*50  for  the  constant  /is  in  harmony  with  Boltzmann’s  development  of 
Maxwell’s  theory.  J.  C.  P. 

Thermal  Conductivity  of  Crystallised  Bismuth.  F.  Louis 
Perrot  ( Conipt .  rend.,  1903,  136,  1246 — 1248). — The  thermal  con¬ 
ductivity  of  bismuth  is  greatest  in  the  direction  of  cleavage.  The 
mean  of  the  square  of  the  ratio  of  the  thermal  conductivities  perpen¬ 
dicular  to,  and  parallel  to,  the  axis  of  the  crystal  is  1*342.  There 
appears  to  be  a  connection  between  the  conductivities  and  the  ratio 
of  the  thermoelectric  forces  {Arch.  Sci.  phys.  nat.  Geneve,  1898,  6,  105, 
229 ;  ibid.,  1899,  7,  149)  of  various  specimens  of  the  metal. 

J.  McC. 

Simple  Relation  between  the  Molecular  Heat  of  Solidifica¬ 
tion  and  the  Boiling  Point.  III.  Robert  de  Forcrand  (Ann. 
Chim.  Phys.,  1903,  [vii],  28,  5 — 58.  Compare  this  vol.,  ii,  267,  353). 
— The  author  summarises  some  results  which  have  already  been  pub¬ 
lished  and  gives  certain  consequences  which  can  be  deduced  from  the 
relationship  ( L  +  S)/T=  30,  already  established  by  him.  The  equation 
may  be  put  into  a  form  analogous  to  the  equation  of  condition  for 
gases,  and  from  this  it  is  deduced  that  the  quantity  of  heat  developed 
when  1  gram  of  any  gas  passes  into  the  solid  state  can  be  calculated 
by  dividing  its  absolute  boiling  point  by  its  theoretical  density  and 
multiplying  by  1-039. 

It  is  shown  how  deviations  from  the  relationship  (L  +  S)/T=2>0 
may  be  satisfactorily  accounted  for  by  polymerisation  and  how  the 
results  may  be  used  for  determining  the  degree  of  molecular  associa¬ 
tion.  Although  in  most  cases  the  sum  of  L  and  S  is  determined,  it  is 
possible  to  ascertain  their  separate  values.  Since  L  +  S—  M(l  +  s), 
where  M  is  the  molecular  weight,  the  determination  of  the  specific 
heat  of  solidification  and  the  boiling  point  may  be  used  to  calculate  the 
molecular  weight:  the  results  obtained  in  this  way  agree  well  for 
sulphur,  acetic  acid,  and  some  other  substances  with  those  found  by 
other  methods.  It  is  noticeable  that  for  mercury  the  molecular 
weight  at  357°  corresponds  with  the  formula  Hgrr 

Amongst  other  consequences  deduced  from  the  relationship,  it  may  be 
pointed  out  that  the  author  is  able  to  calculate  the  heat  of  formation 
of  some  compounds  from  the  gaseous  constituents,  and  these  are  very 
different  from  the  heats  of  formation  ordinarily  accepted.  In  this 
connection,  the  stability  of  compounds  with  respect  to  dissociation  is 
discussed. 

The  results  obtained  are  used  for  determining  the  composition  of 
the  hydrates  of  several  gases. 

In  conclusion,  the  author  states  the  following  as  a  general  law : — In 
all  reversible  phenomena,  physical  or  chemical,  when  a  molecule  of  any 
gas  passes  into  the  solid  state,  the  heat  developed  is  proportional  to 
the  absolute  boiling  point  of  the  substance.  J.  McC. 
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Landsbehger’s  Method  for  Determining  Molecular  Weights. 
Richard  Meyer  and  Paul  Jaeger  ( Ber .,  1903,  36,  1555 — 1560. 
Compare  Lehner,  this  vol.,  ii,  411). — Landsberger’s  apparatus  is 
slightly  modified  so  as  to  be  available  for  solvents  which  are  hygroscopic 
and  of  higher  boiling  point,  such,  for  instance,  as  acetic  acid.  The 
special  features  are  as  follows  :  the  vapour  mantle  surrounding  the 
boiling  vessel  contains  a  quantity  of  the  solvent  which  is  kept  boiling 
throughout  an  experiment  so  that  condensation  in  the  boiling-vessel 
is,  as  far  as  possible,  avoided.  The  cold  air  in  the  vapour  generator 
is  expelled  by  a  preliminary  heating  and  is  not  passed  into  the  boiling 
vessel,  which  would  otherwise  be  cooled  by  it.  Instead  of  determining 
the  elevation  in  the  boiling  point  of  the  pure  solvent,  a  differential 
method  is  adopted  by  which  the  boiling  points  of  two  solutions  of 
known  concentration  are  observed.  Finally,  drying  tubes  are  attached 
to  prevent  access  of  atmospheric  moisture.  For  details,  the  original 
should  be  consulted,  in  which  results  are  quoted  showing  the  degree 
of  accuracy  of  the  method.  W.  A.  D. 

Depression  of  the  Freezing  Point  by  Non-electrolytes  in 
Concentrated  Aqueous  Solutions.  W.  A.  Roth  (Zeit.  physikal. 
Chem.,  1903,  43,  539 — 564). — The  causes  of  the  deviations  from  van’t 
Hoff’s  law  exhibited  by  concentrated  solutions  are  discussed,  and  on 
the  basis  of  Jahn’s  theoretical  work  (Abstr.,  1902,  ii,  597)  an  attempt 
is  made  to  deduce  quantitatively  the  result  of  a  mutual  inter* 
action  of  the  dissolved  molecules.  In  two  cases,  namely,  solutions  of 
glycerol  and  sucrose,  it  is  shown  that  there  is  parallelism  between 
abnormal  freezing  point  depression  and  the  extent  to  which  the 
presence  of  these  solutes  affects  the  solubility  of  gases. 

Depressions  of  the  freezing  point  in  fairly  concentrated  solutions  of 
dextrose,  acetic  acid,  thiocarbamide,  glycine,  and  chloral  hydrate  have 
been  carefully  determined,  the  apparatus  employed  resembling  those 
used  by  Abegg  (Abstr.,  1896,  ii,  587)  and  Hausrath  (this  vol.,  ii,  61). 
Acetic  acid  (examined  up  to  6 ‘5  per  cent,  concentration)  and  glycine 
(up  to  6 '3  per  cent,  concentration)  both  give  too  small  depressions; 
in  the  former  case,  this  is  due  to  association  ;  in  the  latter  case, 
to  association  or  mutual  interaction  of  the  solute  molecules.  In 
the  cases  of  dextrose  (examined  as  far  as  16-6  per  cent,  concentration) 
and  chloral  hydrate  (examined  as  far  as  1 9*5  per  cent,  concen¬ 
tration),  the  depressions  are  too  great ;  up  to  normal  concen¬ 
tration,  the  results  can  be  accounted  for  on  the  hypothesis  of  a  mutual 
interaction,  represented  by  a  constant  function  ;  if  Jahn’s  formula 
(loc.  cit.)  is  to  be  adhered  to  for  more  concentrated  solutions,  the 
interaction  must  vary  enormously  with  the  temperature.  It  is  more 
probable,  however,  that  the  formula  does  not  hold  beyond  a  certain 
point.  In  the  case  of  thiocarbamide  (up  to  2’9  per  cent,  solution),  the 
depressions  are  too  small,  but  they  cannot  be  quantitatively  accounted 
for. 

Freshly  prepared  concentrated  solutions  of  dextrose  give  too  small 
values  of  the  depression,  but  these  gradually  increase  to  constant  final 
values,  the  increase  running  parallel  with  the  falling  off  in  the 
birotation.  J.  C.  P. 
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Experimental  Examination  of  the  Thermodynamical  Relation 
between  the  Heat  of  Solution  and  the  Change  of  Solubility 
with  Temperature  in  the  Case  of  Dissociated  Substances. 
Arthur  A.  Noyes  and  G.  Y.  Sammet  (Zeit.  physikal.  Chern.,  1903,  43, 
513 — 538). — According  to  van’t  Hoff,  LjRT2  —  i.d{\ogiS)jdT,  where  S 
is  the  solubility,  i  the  ionisation  coefficient,  and  L  the  heat  of  solution 
of  a  dissociated  substance.  The  heat  of  solution  is  here  to  be 
interpreted  as  the  total  heat  effect  accompanying  the  solution  of  1  mol. 
of  the'substance  in  a  quantity  of  water  just  sufficient  to  give  a  saturated 
solution.  The  difference  of  opinion  that  has  arisen  between  Noyes  and 
van  Laar  (compare  Noyes,  Abstr.,  1898,  ii,  552;  van  Laar,  Abstr., 
1899,  ii,  11,  545;  Noyes,  ibid.,  401)  in  reference  to  the  above  formula 
is  chiefly  due  to  a  different  interpretation  of  the  “  heat  of  solution.” 

In  order  to  bring  the  above  equation  to  the  test  of  experiment,  the 
authors  have  determined  (1)  the  heats  of  solution  at  20°,  (2)  the 
solubilities  at  10 — 30°,  (3)  the  electrical  conductivities  at  10 — 30°,  of 
o-nitrobenzoic  acid  and  potassium  perchlorate.  With  the  aid  of  the 
second  and  third  sets  of  experiments,  the  heats  of  solution  have  been 
calculated,  and  the  values  thus  obtained  have  been  compared  with 
those  directly  determined.  In  the  case  of  o-nitrobenzoic  acid,  the 
calculated  value  for  L  is  6480  cal.,  as  compared  with  6025  cal. 
actually  found.  Experimental  errors  are  too  small  to  account  for  this 
difference,  and  the  authors  suggest  that  o-nitrobenzoic  acid  may  exist 
in  solution  partly  as  double  molecules  ;  association  of  this  kind  to  the 
extent  of  20  per  cent,  would  fully  explain  the  discrepancy.  In  the 
case  of  potassium  perchlorate,  the  calculated  value  of  the  heat  of 
solution  is  12270  cal.,  whilst  actual  determination  gives  12130  cal. 
Since  the  calculation  involves  the  relation  a  —  A/Aqq  ,  this  close 
agreement  is  regarded  by  the  authors  as  evidence  that  the  conductivity 
is  a  correct  measure  of  the  dissociation.  J.  C.  P. 


Fermentations  and  Heat  Change.  Reginald  O.  Herzog  (Zeit. 
physiol.  Chem.,  1903,  37, [383 — 395). — The  heat  changes  of  a  number  of 
processes  of  fermentation  has  been  studied  by  the  aid  of  the  heats  of 
combustion  of  the  various  substances,  no  account  being  taken  of 
heats  of  solution  or  neutralisation. 

Hydrolytic  processes,  for  example,  the  hydrolysis  of  ethyl  butyrate 
by  lipase,  maltose  or  a-methylglucoside  by  maltase,  sucrose  by 
invertase,  lactose  by  lactase,  and  salicin  or  helicin  by  emulsin,  are 
usually  feebly  exothermic,  the  heat  change  being  but  small.  Such 
reactions  in  which  a  state  of  equilibrium  exists  should  be  but  little 
affected  by  alterations  in  temperature. 

The  fermentation  of  urea  ;  alcoholic  fermentation  ;  lactic  and  butyric 
fermentations ;  the  oxidation  of  salicylaldehyde,  and  other  processes 
of  oxidation  are  reactions  accompanied  by  a  high  positive  heat  change. 
If  certain  processes  of  reduction  are  to  be  regarded  as  of  a  fermenta¬ 
tive  nature,  for  example,  the  reduction  of  chloral  hydrate  and  of 
butylchloral  hydrate,  they  differ  from  other  fermentative  reactions  as 
they  are  all  of  an  endothermic  nature.  J.  J.  S. 
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Supersaturated  Solutions.  George  J affe  (Zeit.  physikal.  Chem., 
1903,  43,  565 — 594). — According  to  Ostwald,  supersaturated  solutions 
may  be  either  metastable  or  labile ;  in  the  first  case,  the  solutions  are 
permanent,  in  the  second,  they  crystallise  immediately.  The  question 
arises  whether  there  is  a  sharp  line  of  demarcation  between  the  two 
classes,  or  whether  crystallisation  is  simply  a  matter  of  time  in  the 
first  case  as  in  the  second.  In  connection  with  this  point,  the  author 
has  carried  out  a  large  number  of  experiments,  mainly  with  super¬ 
saturated  solutions  of  potassium  nitrate.  In  a  first  series,  the  life 
duration  of  a  supersaturated  solution  was  determined,  the  containing 
tube  being  immersed  in  a  thermostat  at  20°.  At  this  temperature, 
under  ordinary  conditions,  it  is  possible  to  dissolve  31  ’2  parts  of 
nitrate  in  100  parts  of  water,  but  it  was  found  that  solutions  contain¬ 
ing  up  to  58  parts  of  salt  to  100  parts  of  water  could  be  kept  for  many 
days  in  a  sealed  tube.  Solutions  containing  more  salt  crystallised 
very  rapidly,  that  is,  within  a  minute  or  so.  The  limit,  however,  is 
by  no  means  definite,  and  parallel  experiments  with  the  same  solution 
may  give  quite  different  results.  In  general,  it  was  shown  that  the 
metastable  field  could  be  very  much  enlarged  by  mechanically 
purifying  the  solutions.  It  appears  that  there  are  causes[of  crystallis¬ 
ation  which  act  differently  on  solutions  of  different  concentration, 
and  sometimes  initiate  solidification  only  after  a  considerable  lapse  of 
time.  These  [nuclei  are  insoluble,  and  to  effect  their  removal  the 
solutions  employed  by  the  author  were  generally  filtered  10 — 12 
times. 

In  a  second  series  of  experiments,  a  supersaturated  solution  was 
slowly  cooled,  and  the  temperature  was  found  at  which  spontaneous 
crystallisation  set  in.  No  general  conclusions  could  be  drawn,  and  for 
details  the  original  must  be  consulted,  where  experiments  with  sodium 
and  potassium  chlorates,  potassium  and  ammonium  chlorides,  potassium 
dichromate,  and  sodium  sulphate  are  also  described. 

It  was  observed  that  when  supersaturated  solutions  of  potassium 
nitrate  had  been  properly  purified,  the  crystals  produced  by  spontane¬ 
ous  crystallisation  were  of  the  unstable,  rhombohedral  form.  Simi¬ 
larly,  from  supersaturated  solutions  of  sodium  sulphate,  the  hepta- 
hydrate  is  deposited  by  spontaneous  crystallisation  at  the  ordinary 
temperature.  In  the  case  of  potassium  nitrate,  the  slightest 
mechanical  disturbance  causes  a  further  separation  of  the  rhombic 
form.  By  analysis  of  solutions  saturated  with  the  rhombohedral 
form,  the  solubility  of  the  latter  has  been  determined.  At  the  ordinary 
temperature,  as  might  be  expected,  it  is  more  soluble  than  the  stable 
rhombic  form.  J.  C.  P. 

Colloidal  Solution ;  the  Globulin  System.  W.  B.  Hardy 
( Proc .  Physiol .  Soc.,  1903,  xxvi — xxix  ;  J.  Physiol.,  29). — The  globulin 
used  was  precipitated  from  diluted  serum  by  acetic  acid,  and  after 
purification  dissolved  in  very  weak  acetic  acid;  the  solution  is  introduced 
into  a  cell,  and  acetic  acid  of  the  same  concentration  is  poured  over  its 
surface.  If  this  is  placed  in  an  electric  field,  the  opalescent  proteid  solu¬ 
tion  is  seen  to  move  with  uniform  velocity  from  the  anode  to  the  cathode. 
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Globulin  dissolved  in  dilute  alkali  is,  however,  electro-negative,  that 
is,  moves  in  the  opposite  direction ;  in  the  presence  of  neutral  salts, 
it  is  electrically  inactive.  Salts  have  a  much  smaller  solvent  power 
than  acids  or  alkalis.  The  proteid  of  serum  is  inactive  also,  and 
further  experiments  suggest  that  only  one  and  not  several  proteids  are 
present  in  the  serum.  For  quantitative  results  and  complex  physical 
deductions  therefrom,  the  original  paper  must  be  consulted. 

W.  D.  H. 

Gaps  in  the  Mixture  Series  in  the  Case  of  Isomorphous 
Substances.  Willem  Stortenbeker  {Ze.it.  physikal.  Chern.,  1903, 
43,  629 — 633). — According  to  van’t  Hoff,  the  similarity  of  solid  solu¬ 
tions  to  liquid  solutions  is  most  marked  in  the  case  of  isomorphous 
mixtures,  miscibility  being  sometimes  complete  and  sometimes  limited. 
The  author  doubts  whether  this  analogy  holds,  and  discusses  one  or 
two  pertinent  cases. 

There,  is  a  gap  in  the  mixed  crystal  series  for  potassium  and 
thallium  nitrates  (compare  van  Eijk,  Abstr.,  1900,  ii,  133),  and  as 
these  substances  are  supposed  to  be  isomorphous,  they  would  furnish 
an  example  in  support  of  van’t  Hoff’s  analogy.  The  author,  however, 
maintains  that  they  are  not  isomorphous,  but  isodimorphous ;  it  is 
possible  to  get  a  solution  of  potassium  nitrate  which  remains  super¬ 
saturated  in  presence  of  a  thallium  nitrate  crystal.  It  is  suggested 
that  potassium  and  thallium  chlorates  are  also  isodimorphous. 

J.  C.  P. 

Velocity  of  Solution  of  Solid  Substances.  Ludwik  Bruner  and 
Stanislaw  Tolloczko  (Zeit.  anorg.  Chern.,  1903,  35,  23 — 40.  Compare 
Abstr.,  1901,  ii,  10  ;  1902,  ii,  62). — Two  new  forms  of  apparatus  in 
which  a  high  velocity  of  rotation  of  the  dissolving  water  can  be  attained 
are  described.  In  one  of  these,  the  volume  of  the  solvent  can  be 
varied  and  the  other  conditions  maintained  identical.  Experiments 
were  made  with  alabaster  and  with  monoclinic  gypsum  crystals.  The 
velocity  of  solution  was  found  to  be  almost  exactly  proportional  to  the 
speed  of  rotation. 

The  volume  of  the  solution  has  a  very  considerable  influence  on  the 
velocity  of  solution.  This  is  contrary  to  the  conclusion  already  drawn 
by  the  authors  (Abstr.,  1902,  ii,  62),  who  now  retract  the  deductions 
made  from  their  erroneous  conclusion.  As  the  volume  increases,  the 
velocity  of  solution  diminishes. 

By  the  method  previously  used  ( loc .  cit.),  this  influence  has  also  been 
established, 

Drucker’s  deduction  (Abstr.,  1901,  ii,  376)  that  the  velocity  of 
solution  is  a  linear  function  of  the  time  is  not  found  to  apply  to 
alabaster,  but  the  logarithmic  function  is  applicable  almost  up  to  the 
point  of  saturation  when  the  volume  is  constant  (s  =  \jft.\ogCj{C  —  x), 
where  8  is  the  velocity,/  the  surface  of  the  solid,  C  the  concentration  of 
the  saturated  solution,  and  x  the  concentration  at  time  t).  The 
velocity  of  solution  of  the  monoclinic  gypsum  is  much  smaller  than 
that  of  alabaster,  and  this  is  attributed  to  the  smoothness  of  the 
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surface.  It  was  found  that  alabaster  dissolved  more  slowly  when 
polished  than  after  the  surface  had  become  matt. 

The  logarithmic  formula  cannot  truly  represent  the  velocity  of  solu¬ 
tion,  since  it  does  not  take  into  account  the  volume.  The  authors 
deduce  the  same  formula  as  Drucker  (loc.  cit.),  containing  the  thick¬ 
ness  of  the  layer  of  solution  which  adheres  to  the  solid,  and  they  cal¬ 
culate  this  to  be  0 -00051  cm. 

It  is  proposed  to  define  the  velocity  of  solution  as  the  absolute 
quantity  dissolved  in  unit  time  (1  hour)  from  unit  surface  (1  sq.  cm.) 
when  a  current,  at  constant  velocity,  of  the  solvent  passes  over  the 
substance.  For  gypsum,  this  velocity  is  0‘312  (grams  per  hour). 

J.  McC. 

Formation  of  Hydrates  Deduced  from  Partition  Co¬ 
efficients.  Wilhelm  Yaubel  (J.  pr.  Ghem.,  1903,  [ii],  67,  473 — 479. 
Compare  Hantzsch  and  Vagt,  Abstr.,  1902,  ii,  8). — The  partition  co¬ 
efficients  were  found  to  vary  greatly  with  differences  in  the  relative 
volumes  of  the  two  solvents  in  the  following  systems  :  phenol  in  water 
and  benzene  or  carbon  tetrachloride,  m-cresol  in  water  and  ether, 
aniline  in  water  and  ether  or  carbon  tetrachloride,  ^-toluidine  in  water 
and  carbon  tetrachloride.  In  these  cases,  the  coefficient  approaches 
constancy  as  the  relative  volume  of  the  organic  solvent  is  increased. 

The  author  considers  that  abnormality  of  this  kind  may  be  ascribed 
to  the  formation  of  hydrates.  The  hydroxyl  group  alone  cannot  give 
rise  to  variation,  as  the  coefficient  was  found  to  be  independent  of 
changes  in  the  volumes  of  the  solvents  in  the  systems,  resorcinol  in 
water  and  ether,  or  benzene,  or  carbon  tetrachloride.  G.  Y. 

Rate  of  Oxidation  of  Potassium  Iodide  by  Chromic  Acid. 
Ralph  E.  DeLury  (J.  Physical  Ghem .,  1903,  7,  239 — 253). — The  rate 
of  oxidation  of  potassium  iodide  by  a  mixture  of  potassium  dichromate 
and  sulphuric  acid  was  studied.  As  a  first  approximation,  the  rate  is 
pioportional  to  the  concentration  of  the  dichromate  and  iodide,  and  to 
the  square  of  that  of  the  acid.  The  rate  is  actually  somewhat  less  than 
proportional  to  the  concentration  of  the  dichromate  and  more  than 
proportional  to  that  of  the  iodide,  being  in  the  latter  case  reproduced 
by  an  expression,  R  =  mG  +  nG2,  which  may  be  explained  by  the 
assumption  that  two  primary  products  of  oxidation  exist.  The  devia¬ 
tion  in  the  case  of  the  dichromate  can  be  ascribed  to  decrease  in  the 
dissociation  of  the  chromic  acid  on  concentration.  The  addition  of 
salts,  with  the  exception  of  those  of  iron,  has  but  little  effect  on  the 
rate  of  the  reaction,  the  temperature-coefficient  of  which  is,  moreover, 
considerably  smaller  thaD  that  which  usually  obtains,  being  about  1*4 
per  10°.  L.  M.  J. 

Trustworthiness  of  the  Dissociation  Constant  as  a  means 
of  Determining  the  Identity  and  Purity  of  Organic  Compounds. 
Heyward  Scudder  (J.  Physical  Ghem.,  1903,  7,  269 — 299). — It  has 
been  commonly  assumed  that  the  dissociation  constant  furnishes  a 
trustworthy  guide  to  the  identity  and  purity  of  organic  compounds. 
Thus  a  steady  diminution  of  the  constant  at  different  dilutions  has 
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been  assumed  to  indicate  the  presence  of  isomerides  or  of  acids  of  similar 
composition  which  could  not  be  detected  by  analysis.  The  author  lias 
collected  a  large  number  of  examples  to  show  that  the  agreement 
between  the  values  of  the  constant  at  different  dilutions  is  not  a  trust¬ 
worthy  indication  of  the  purity  of  the  compound,  as  many  cases  occur 
in  which  the  values  change  in  dilution  when  there  is  no  suspicion  of 
impurity,  and  the  value  of  the  degree  of  dissociation  is  such  that 
constancy  would  be  expected.  There  is,  moreover,  much  uncertainty 
regarding  the  actual  values  of  the  constant,  and  the  author  consider  s 
that  for  any  compound  a  difference  of  10  per  cent,  may  be  regarded 
as  satisfactory  agreement.  L.  M.  J. 

Variation  of  Angles  Observed  in  Crystals,  especially  of 
Potassium  Alum  and  Ammonium  Alum.  Henry  A.  Miers 
( Proc .  Hoy.  Soc.,  1903,  71,  439 — 441). — By  allowing  the  image  of  a 
collimator  slit  to  be  reflected  from  the  face  of  a  crystal  growing  in  an 
alum  solution,  and  watching  the  displacements  of  this  image,  the 
changes  in  the  inclination  of  each  face  during  growth  have  been 
followed.  It  is  found  that  each  face  of  an  octahedron  of  alum  gives 
not  one,  but  three  images,  and  that  the  crystal  has  really  the  form  of 
a  very  flat  triakisoctahedron.  Frequently  one  of  the  three  nearly 
coinciding  faces  is  large  and  the  other  two  are  very  small.  Further, 
the  three  images  continually  change  their  position  during  the  growth 
of  the  crystal,  the  lines  of  movement,  however,  being  inclined  at  120° 
to  each  other.  The  images  do  not  move  continuously,  but  per  saltum, 
from  which  it  seems  that  the  reflecting  planes  are  vicinal  faces,  with 
rational  but  very  high  indices,  inclined  at  definite  angles  to  the  octa¬ 
hedron  face. 

Similar  observations  have  been  made  with  sodium  chlorate,  zinc  and 
magnesium  sulphates,  and  the  general  conclusion  is  that  the  faces  of  a 
crystal  consist  of  slightly  inclined  vicinal  planes,  which  change  their 
inclination  with  the  growth  of  the  crystal  and  with  the  depth  of 
immersion.  These  vicinal  faces  are  not  due  to  concentration  currents, 
since  their  angles  (as  shown  in  the  case  of  alum)  are  unaffected  by 
agitation  of  the  liquid  in  which  the  crystal  is  growing.  It  is  suggested 
that  vicinal  faces  grow  in  preference  to  simple  forms,  because  the 
crystallising  material  descends  upon  the  growing  face  in  a  shower 
which  is  not  very  dense. 

Experiments  involving  the  determination  of  the  refractive  index  of 
the  solution  have  shown  for  alum,  sodium  chlorate,  and  sodium  nitrate 
that  the  liquid  in  contact  with  the  growing  crystal  is  slightly  super¬ 
saturated.  J.  C.  P. 

Numerics  of  the  Elements.  III.  Edmund  J.  Mills  (Phil.  Mag., 
1903,  [vi],  5,  543 — 549.  Compare  Abstr.,  1885,  344). — The  atomic 
weights  of  the  elements  are  of  the  form  y—pn  —  n(nfn  +  l)x,  where/*  is 
the  number  of  the  periodic  group,  w  +  1  the  number  of  periods  in  the 
system,  and  x  a  constant.  The  author  shows  that  the  values  so  calcu¬ 
lated  agree  well  with  the  latest  values  assigned  to  the  atomic  weights. 

He  considers  15'94  to  be  the  most  probable  value  for  the  atomic  weight 
of  oxygen.  L,  M.  J. 
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Report  of  the  International  Atomic  Weight  Committee  of 
1903.  Karl  Seubert  ( Zeit .  anorg.  Chem.,  1903,  35,  45 — 47). — The 
author  replies  to  Ostwald’s  remarks  {Zeit.  physikal.  Chem.,  1903,  42, 
634)  on  the  publication  of  the  Report  issued  by  Clarke,  Thorpe,  and 
Seubert.  J.  McC. 

Theory  of  Coloured  Indicators.  P.  Vaillant  ( Compt .  rend., 
1903,  136,  1192 — 1195). — Ostwald  and  Nernst  define  an  indicator 
as  a  weak  acid  or  base,  the  molecule  of  which,  RH  or  ROH,  has  a 
different  colour  from  that  of  the  ion,  R.  The  author  points  out  that 
if  use  is  made  of  an  acid  indicator,  RH,  then  in  a  solution  of  potassium 
hydroxide  the  comparatively  large  excess  of  alkali  will  condition  that 
the  salt  RK  is  hardly  dissociated,  and  the  colour  is  due  to  this  and  not 
to  the  anion  R.  As  a  strong  acid  is  added,  the  alkali  is  replaced  by 
alkali  salt,  which  is  more  highly  dissociated,  and  consequently  the 
number  of  K  ions  increases,  and  therefore  RK  remains  in  the  state  of 
undissociated  molecules.  When  RK  is  transformed  by  the  acid  into 
RH,  a  certain  number  of  R  ions  are  produced,  but  as  RH  is  a  weak 
acid  the  dissociation  is  small  and  the  colour  of  the  solution  will  be 
due  mainly  to  RH  molecules.  The  older  definition  of  an  indicator  (a 
weak  acid  or  base  the  colour  of  which  differs  from  that  of  its  salts) 
seems,  therefore,  to  be  more  correct. 

In  support  of  this  view,  a  spectrophotometric  examination  was  made 
of  solutions  of  /9-nitrophenol  and  of  its  potassium  salt.  p-Nitrophenol 
is  colourless  and  its  anion  is  coloured.  The  potassium  salt  in  presence 
of  excess  of  potassium  hydroxide  is  coloured,  and  the  colour  is  inde¬ 
pendent  of  the  quantity  of  alkali  present  or  of  the  potassium  p-nitro- 
phenoxide.  Comparison  of  the  absorption-coefficients  a*  show  that 
the  colour  of  potassium  ja-nitrophenoxide  is  the  same  as  that  of  its 
anion. 

It  is  indicated  how  these  absorption-coefficients  may  be  used  for 
determining  the  degree  of  dissociation  (hydrolytic)  of  the  salt  of  the 
indicator,  and  how  they  may  be  employed  for  ascertaining  the  exact 
conditions  of  employment  of  a  substance  as  indicator.  J.  McC. 

Identification  of  Basic  Salts.  W.  Lash  Miller  and  Frank  B. 
Kenrick  {J.  Physical  Chem.,  1903,  7,  259 — 268). — The  allocation  of 
formulm  to  basic  salts  is  somewhat  arbitrary,  and  much  uncertainty 
exists  regarding  the  nature  of  several  such  compounds.  The  authors 
point  out  that  the  phase  law  may  give  assistance  in  such  cases.  Thus, 
in  a  system  of  three  components,  if  the  composition  of  the  precipitate 
varies  whilst  that  of  the  solution  remains  constant,  then  the  precipi¬ 
tate  is  a  mixture  of  two  phases ;  if  the  solution  varies  but  the  precipi¬ 
tate  remains  constant,  then  the  precipitate  is  a  chemical  compound, 
whilst  if  both  vary  the  precipitate  is  a  single  phase,  but  a  solid 
solution.  The  method  in  which  tests  may  be  applied  is  indicated  and 
the  authors  give  a  brief  account  of  the  results  of  a  few  experiments 
which  have  been  carried  out  and  which  have  indicated  the  existence 
of  the  following  basic  salts ;  PbCl2,3PbO ;  2SbCl3,5Sb203 

Bi203,N205,2H20 ;  2Bi203,N205,H20 ;  “  6Bi203,9N205,9H.,0 ; 

guCl2,3Cu0,2H20.  L.  M.  J. 
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Cause  of  the  Cementing  Value  of  Rock  Powders  and  the 
Plasticity  of  Clays.  Allerton  S.  Cushman  (J.  Amer.  Ghem.  Soc., 
1903,  25,  451 — 468). — The  cementing  power  of  rock  powders  is  a 
property  similar  to  the  plasticity  of  clays.  If  a  rock  powder  be 
ignited  at  a  temperature  at  which  all  the  water  of  combination  is 
expelled,  the  cementing  power  is  invariably  totally  destroyed.  Plastic 
powders  moulded  into  briquettes  under  a  given  pressure  suffer  a  certain 
compression,  which  is  not  shown  by  the  material  after  the  plastic 
condition  has  been  destroyed  by  ignition.  All  rock  powders  with 
cementing  properties  resemble  certain  colloids  which  can  be  de¬ 
hydrated  and  rehydrated  until  finally  their  structure  is  destroyed 
when  the  temperature  is  raised  sufficiently  high.  A.  McK. 
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Inorganic  Chemistry. 


Electrolytic  Preparation  of  Persulphates.  M.  G.  Levi  (Zeit. 
Elektrochem.,  1903,  9,  427 — 428). — The  experiments  were  made  without 
a  diaphragm  under  the  conditions  which  Muller  and  Friedberger 
(Abstr.,  1902,  ii,  450)  have  found  to  be  the  best.  The  yield  is 
unaffected  by  temperature  up  to  30°  j  it  is  almost  independent  of  the 
nature  of  the  cathode  material,  carbon,  however,  giving  slightly 
better  results  than  other  materials ;  it  is  considerably  affected  by  the 
physical  condition  of  the  platinum  anode,  a  new  smooth  anode  giving 
better  results  than  an  old  rough  one.  T.  E. 

Distribution  of  Sulphur  Dioxide’  between  Water  and 
Chloroform.  John  McCrae  and  William  E.  Wilson  (Zeit.  anorg. 
Chem.,  1903,  35,  11 — 15). — At  20°,  the  distribution-coefficient  of 
sulphur  dioxide  between  water  and  chloroform  varies  with  the  con¬ 
centration  from  1  '56  at  a  concentration  of  0‘055  gram-equivalent  per 
litre  in  the  aqueous  phase  to  about  0’9  when  the  concentration  is 
P038  gr&m-equivalents.  The  distribution-coefficient  is,  however,  not 
directly  proportional  to  the  concentration. 

Addition  of  hydrochloric  acid  diminishes  the  distribution-co¬ 
efficient,  and  this  is  in  agreement  with  the  view  that  the  inconstancy 
of  the  distribution  ratio  is  due  to  the  varying  degree  of  electrolytic 
dissociation  of  the  sulphurous  acid.  J.  McC. 

Preparation  of  Hyposulphites.  Peter  Spence  &  Sons,  Ltd., 
&  E.  Knecht  (D.R.-P.  141452). — When  solutions  of  sulphurous 
acid  or  sulphites  and  titanium  sesquichloride  are  mixed,  an  orange 
coloration  is  produced,  owing  to  the  formation  of  hyposulphurous 
acid,  which,  however,  rapidly  decomposes.  If  the  mixed  solutions  be 
allowed  to  flow  into  a  solution  of  sodium  hydroxide,  the  acid  is  con¬ 
verted  into  the  comparatively  stable  sodium  hyposulphite.  The  pre- 
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cipitated  titanium  hydroxide  is  filtered  off,  dissolved  in  hydrochloric 
acid,  and  again  employed  after  conversion  into  the  sesquichloride  by 
electrolysis.  C.  H.  D. 

The  Combustion  of  Carbon  in  Reductions  by  Calcium 
Carbide.  Fr.  von  Kugelgen  (Zeit.  Elektrockem.,  1903,  9,  411 — 415). 
— Mixtures  of  chlorides  and  oxides  of  metals  with  calcium  carbide 
(usually  in  the  proportion  M"C12  +  4M"0  +  CaC2)  are  heated  in 
glass  tubes  in  an  atmosphere  of  nitrogen  and  the  gases  evolved 
collected  and  analysed.  With  lead  salts,  carbon  dioxide  alone  is 
formed;  with  copper  salts,  about  11  per  cent,  of  carbon  monoxide  is 
obtained,  but  this  is  reduced  to  l-4  per  cent,  when  the  temperature 
of  the  reaction  is  diminished  by  admixture  of  sand.  Replacement  of 
the  copper  oxide  by  nickel  oxide  gives  5 ‘2  per  cent.,  and  by  tin  oxide 
16  per  cent,  of  carbon  monoxide.  A  mixture  of  zinc  chloride  and 
copper  oxide  gives  carbon  dioxide  alone.  These  results  confirm  the 
theory  of  the  reduction  process  previously  given  by  the  author  ( Abstr., 
1901,  ii,  448).  T.  E. 

Silicic  Acid.  II.  Eduard  Jordis  and  E.  H.  Kanter  ( Zeit .  cmorg. 
Chem.,  1903,  35,  16 — 22.  Compare  this  vol.,  ii,  364). — The  authors 
discuss  the  results  of  Graham  and  of  Grimaux  on  colloidal  solutions 
of  silicic  acid. 

If  a  solution  of  sodium  silicate  is  added  to  a  dilute  solution  of 
hydrochloric  acid,  no  precipitation  takes  place.  If  the  solution  be 
dialysed  against  water,  the  chlorine  disappears  in  1  to  3  weeks,  but  the 
sodium  passes  through  the  membrane  much  more  slowly  and  only 
completely  diffuses  in  4  to  6  weeks.  During  the  dialysis,  a  consider¬ 
able  proportion  of  the  silicic  acid  also  passes  through  the  membrane. 
Gelatinous  silicic  acid  separates  from  the  dialysed  solution  as  soon  as 
the  concentration  reaches  about  1  per  cent,  of  silicon  dioxide,  but  if 
a  drop  of  acid  or  alkali  be  added,  the  solution  may  be  evaporated  until 
it  contains  about  10  per  cent,  of  silicon  dioxide  before  it  gelatinises. 

Silicic  acid  solution,  obtained  by  the  hydrolysis  of  ethyl  silicate,  is 
more  stable  in  presence  of  acid  or  alkali  than  in  pure  water. 

The  results  lead  to  the  conclusion  that  the  concentrated  solutions  of 
silicic  acid  are  not  pure,  but  probably  contain  a  complex  compound 
containing  a  preponderating  amount  of  silica. 

When  silicic  acid  is  digested  with  hydrochloric  acid  and  then  dried 
at  150°,  it  contains  1‘5  per  cent,  of  chlorine.  It  is  presumed  that  a 
compound  is  formed  which  is  stable  at  a  high  temperature  but  which 
decomposes  readily  in  water. 

The  authors  question  if  any  of  the  so-called  colloidal  solutions  are 
pure.  J.  McC. 

Silicates.  I.  Eduard  Jordis  and  E.  H.  Kanter  {Zeit.  anorg.  Chern ., 
1903,  35,  82 — 92). — From  measurements  of  the  conductivity  of  a 
dialysed  solution  of  silicic  acid  to  which  increasing  amounts  of  ammonia 
were  added,  it  seems  probable  that  the  salts  NH4HSi03  and 
(NH4)2Si03  are  produced,  but  the  formation  of  (NH4)3HSi04  is 
doubtful. 

By  the  action  of  salts  of  the  alkaline  earth  metals  on  sodium  silicate 
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solutions,  salts  of  the  type  NaHBaSi04  are  produced,  but  these  are  not 
quite  pure,  and  when  washed  free  from  sodium  the  ratio  of  Si02  to 
BaO  is  greater  than  1. 

Barium,  strontium,  or  calcium  hydroxides  dissolve  silicic  acid  or  act 
on  a  dilute  solution  of  it  and  give  microscopic  crystals  of  the  silicates 
BaSi03,H20,  SrSi03,H20,  and  CaSi03,H20  respectively. 

It  appears  that  in  contact  with  water,  silicates  containing  a  higher 
proportion  of  alkaline  earth  oxide  to  silicon  dioxide  than  1  : 1  are  not 
stable.  Mixtures  of  M(OH)2  (2  mols.)  (M  =  Ba,  Sr,  or  Ca)  and  silicon 
dioxide  (1  mol.)  were  well  fused,  then  extracted  with  water;  it  was 
found  that  the  water  extracted  the  metallic  hydroxide  until  the  pro¬ 
portion  of  metallic  oxide  to  silicon  dioxide  in  the  residue  was  1  :  1. 

J.  McC. 

Attempt  to  Estimate  the  Relative  Amounts  of  Krypton 
and  Xenon  in  Atmospheric  Air.  Sir  William  Ramsay  ( Proc .  Roy. 
Soc.,  1903,  71,  421 — 426). — Of  191*1  kilograms  of  air  passed  through 
a  Hampson  liquefier,  11*3  were  obtained  in  the  liquid  form.  From 
this,  after  removal  of  oxygen  and  nitrogen,  krypton  and  xenon  were 
separated  by  fractional  evaporation,  the  amounts  actually  obtained 
being  0*0028  gram  and  0*0005  gram  respectively.  Hence  there  is 
present  in  air  1  part  of  krypton  in  20  millions  (by  volume),  and  1  part 
of  xenon  in  1  70  millions  (by  volume). 

The  pure  krypton  collected  in  the  course  of  the  investigation  was 
employed  for  a  redetermination  of  the  density.  The  value  obtained 
was  40*81  (compare  the  values  40*82  and  40*73,  previously  obtained). 

J.  C.  P. 

Double  Salts  of  the  Alkali  Group.  Hekmann  Gbossmann  (. Ber ., 
1903,  36,  1600 — 1605). — From  the  behaviour  of  the  alkali  double 
fluorides  formed  from  vanadium  fluoride  and  oxyfluorides  respectively, 
Ephraim  (this  vol.,  ii,  418)  draws  the  conclusion  that,  for  all  halogen 
double  compounds,  the  number  of  molecules  of  alkali  haloids  which 
can  combine  with  the  haloid  of  a  heavy  metaJ  falls  with  increasing 
atomic  weight  of  the  positive  metal.  The  author  points  out,  however, 
that  this  generalisation  is  not  justifiable,  since  many  cases  are  known 
where  rubidium  and  caesium,  in  their  behaviour  in  double  salt  forma¬ 
tion,  are  allied,  not  to  potassium,  but  to  ammonium.  The  atomic 
volume  of  the  various  elements  ought  also  to  be  considered. 

Mercuric  iodide  dissolves  readily  in  a  cold  aqueous  solution  of 
ammonium  bromide,  and  the  double  salt,  2HgI2,3NH4Br,  may  be 
separated ;  it  forms  rhombic  crystals  and  is  decomposed  by  water  into 
its  components.  From  a  hot  aqueous  solution  of  mercuric  iodide  in 
ammonium  bromide,  a  salt  of  the  composition  HgI2,2NH4Br  separates. 
Whilst  a  rubidium  bromoiodide,  HgI2,2RbBr,  was  easily  prepared,  the 
analogous  potassium  salt  was  not  obtained.  Mercuric  sodium  cyanide, 
2Hg(CN)2,2NaCN,3H20,  crystallises  in  long,  prismatic  needles.  Two 
copper  sodium  cyanides  were  isolated.  The  one,  CuCN,Na0N,2H20, 
crystallises  in  colourless,  monoclinic  needles,  the  other, 
CuCN,2NaCN,3H20, 

in  colourless,  easily  soluble,  rhombic  pyramids.  A.  McK. 
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Electrolysis  of  Alkali  Sulphides.  Andre  Brochet  and  Georges 
Ranson  ( Gompt .  rend.,  1903,  136,  1134 — 1136.  Compare  Barboli 
and  Papasogli,  Abstr.,  1883,  592  ;  and  Durkee,  Abstr.,  1896,  ii,  559). — 
Durkee’s  statement  ( loc .  cit.)  that  solutions  of  alkali  sulphides  when 
electrolysed  yield  first  thiosulphates  and  eventually  sulphates  is 
confirmed  for  dilute  solutions.  When  concentrated  solutions  are 
employed  at  temperatures  of  from  50 — 70°,  sulphur  is  produced  at  the 
anode  and  dissolves  in  the  electrolyte  forming  polysulphides,  whilst 
at  the  cathode,  sodium  is  formed  and  hydrogen  or  hydrogen  sulphide 
evolved. 

The  use  of  a  diaphragm  does  not  alter  the  course  of  the  reaction, 
but  in  this  case  hydrogen  sulphide  alone  is  evolved.  With  dilute 
solutions  of  alkali  sulphides,  the  anode  must  be  constructed  of 
platinum ;  when  concentrated  solutions  containing  sodium  chloride 
are  used,  the  anode  may  be  of  platinum,  lead,  or  carbon,  whilst  in  the 
absence  of  sodium  chloride  iron  or  nickel  may  also  be  employed. 
Copper,  in  all  circumstances,  behaves  as  a  soluble  electrode. 
During  the  experiments,  the  needles  of  the  voltmeter  and  amperemeter 
oscillated  regularly  and  in  opposite  senses,  due  to  the  continuous 
deposition  of  sulphur  and  its  immediate  solution  from  the  anode 
(compare  Koelichen,  Zeit.  Eleldrochem.,  1901,  7,  629),  T.  A.  H. 

Decomposition  of  Lithium  Carbonate  by  Heat.  Paul  Lebeau 
(Gompt.  rend.,  1903,  136,  1256 — 1257). — Lithium  carbonate  begins  to 
decompose  at  about  600°,  and  the  vapour  tension  of  the  lithium  oxide 
is  so  high  at  this  temperature  that  it  may  be  completely  volatilised. 
This  dissociation  of  lithium  carbonate  distinguishes  it  from  the 
carbonates  of  the  alkali  metals,  and  the  volatility  of  the  oxide 
produced  assigns  to  lithium  carbonate  a  different  chemical  role  from 
that  of  the  carbonates  of  the  alkaline-earth  metals.  J.  McC. 

Preparation  and  Properties  of  Caesium-ammonium  and 
Rubidium-ammonium.  Henri  Moissan  (Compt.  rend.,  1903,  136, 
1177 — 1179). — Cjesium-ammonium  of  the  formula  NH3Cs  is  formed 
when  ammonia  under  atmospheric  pressure  acts  on  csesium  in  the  form 
of  fine  wire  at  40°.  On  cooling  by  means  of  a  mixture  of  acetone  and 
solid  carbon  dioxide,  a  blue  liquid  is  obtained  from  which  the  crystal¬ 
line,  brass-coloured,  caesium-ammonium  separates.  When  brought 
into  contact  with  the  air,  it  takes  fire.  It  dissolves  in  liquid  ammonia 
to  a  blue,  oily  solution ;  if  this  solution  be  warmed  or  placed  under 
reduced  pressure,  dissociation  takes  place  and  small  crystals  of  caesium 
are  obtained. 

Rubidium  is  not  attacked  by  liquid  ammonia  at  —  75°,  but  at  a 
slightly  higher  temperature  action  takes  place,  and  a  blue  solution 
containing  rubidium-ammonium,  NH3Rb,  is  formed.  Rubidium  is 
first  attacked  by  gaseous  ammonia  at  atmospheric  pressure  at  —3°. 
The  metal -ammonium  easily  dissociates  and  leaves  small,  prismatic 
crystals  of  rubidium. 

The  solutions  of  these  metal-ammoniums  in  liquid  ammonia  have 
been  used  for  the  preparation  of  the  carbides  and  acetylides  of  cEeuum 
and  rubidium.  J.  McC. 
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Some  Properties  of  Colloidal  Silver.  Ally  re  Chasseyant  and 
Swigel  Posternak:  ( Compt .  rend.  Soc.  Biol.,  1903,  89,  433 — 434). — 
Colloidal  silver,  prepared  by  Carey  Lea’s  method  and  containing 
90’08  per  cent,  of  silver,  becomes  insoluble  when  kept,  owing  to 
absorption  of  atmospheric  carbon  dioxide  by  the  ammonia  retained 
by  the  silver ;  it  is  soluble  in  dilute  ammonia  solution  and  is  re¬ 
precipitated  by  barium  hydroxide,  cupric  sulphate,  sodium  or  am¬ 
monium  carbonate,  and  by  acetic  acid.  The  precipitate  is  soluble 
in  excess  of  acetic  acid  without  loss  of  its  colloidal  properties,  and  this 
solution,  when  electrolysed,  deposits  colloidal  silver  at  the  negative 
electrode,  whilst  from  the  ammoniacal  solution,  electrolysis  leads  to 
the  deposition  of  colloidal  silver  at  the  positive  electrode.  These 
properties  are  characteristic  of  other  colloidal  substances  (Posternak, 
Abstr.,  1901,  ii,  544)  and  are  not  in  harmony  with  Hanriot’s  view 
that  colloidal  silver  is  an  ammonium  salt  of  collargolic  acid  (this  vol., 
ii,  368).  T.  A.  H. 

Solubility  of  Gypsum  in  Solutions  of  Sodium  Chloride. 
Alexandre  d’Anselme  (Bull.  Soc.  chim.,  1903,  [iii],  29,  372 — 374). — 
The  author  has  redetermined  the  solubilities  of  gypsum  in  solutions 
of  sodium  chloride  of  different  concentrations,  and  obtained  results 
which  agree  with  those  recorded  by  Cameron  (Abstr.,  1902,  ii,  75, 
207)  but  differ  from  those  given  by  Cloez  (this  vol.,  ii,  291). 

T.  A.  H. 

Electrolysis  of  Alkaline -earth  Sulphides.  Andre  Brochet 
and  Georges  Hanson  (Compt.  rend.,  1903,  136,  1195 — 1197). — When 
a  concentrated  solution  of  barium  sulphide  is  electrolysed  at  60 — 65°, 
sulphur,  barium  hydroxide,  and  hydrogen  are  formed.  The  sulphur 
forms  polysulphides  with  the  barium  sulphide,  and  these  are  reduced 
by  the  hydrogen  to  sulphide  and  hydrogen  sulphide.  In  dilute  solution, 
sulphur,  sulphite,  thiosulphate,  and  sulphate  are  formed,  and  as  these 
oxidised  products  are  insoluble  they  are  deposited  on  the  anode. 

The  greater  part  of  the  remarks  made  in  connection  with  the  elec¬ 
trolysis  of  alkali  sulphides  (preceding  page)  apply  also  to  barium 
sulphide.  Platinum,  iron,  nickel,  carbon,  or  lead  may  be  used  as  anode. 
Copper  behaves  as  a  soluble  anode.  The  addition  of  sodium  chloride 
has  no  effect  on  the  general  course  of  the  electrolysis,  but  if  iron  or 
nickel  be  used  as  electrodes  they  behave  like  soluble  anodes.  Increase 
of  cathodic  current  density  has  little  effect.  J.  McC. 

Electrolysis  of  Barium  Sulphide  with  a  Diaphragm.  Andre 
Brochet  and  Georges  Hanson  (Compt.  rend.,  1903,  136,  1258 — 1260. 
Compare  preceding  abstract). — The  primary  action  when  barium 
sulphide  solution  is  electrolysed  with  the  electrodes  separated  by  a 
diaphragm  is  the  same  as  when  no  diaphragm  is  used ;  sulphur  and 
polysulphides  are  formed  at  the  anode,  and  the  cathode  chamber  con¬ 
tains  barium  hydroxide,  hydrogen  being  evolved  at  the  cathode.  The 
barium  hydroxide  diffuses  into  the  anode  compartment,  but  as  it  has 
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no  action  on  the  soluble  polysulphides  it  may  be  recovered,  since  it 
separates  on  cooling  the  solution.  The  addition  of  barium  chloride  or 
an  alkaline  chloride  to  the  solution  seems  to  be  without  influence  on 
the  electrolysis,  but  an  iron  anode  may  not  be  used. 

The  electrolysis  of  barium  sulphide  solution  offers  a  convenient 
method  for  the  manufacture  of  barium  hydroxide.  J.  McO. 


Evaporation  and  Boiling  of  Metals  in  Quartz-glass  and  in 
the  Electric  Oven  in  the  Vacuum  of  the  Cathode-light. 
Friedrich  Krafft  (. Ber .,  1903,  36,  1690 — 1714). — The  observation 
that  many  substances  boil  quite  regularly  and  at  a  definite  temperature 
under  the  pressure  of  a  column  of  their  own  vapour  only  in  the  vacuum 
of  the  cathode-light  can  be  extended  to  metals  by  using  suitable  appar¬ 
atus.  For  this  purpose,  quartz  vessels  are  invaluable,  as  they  can  be 
taken  out  from  an  electric  furnace  at  600°  or  1200°,  allowed  to  cool, 
and  put  straight  back  again  without  breaking,  even  when  they  contain 
metal,  neither  do  they  crack  at  the  point  at  which  the  tube  emerges 
from  the  furnace.  They  can  be  readily  used  for  temperatures  up  to 
1200°,  and,  with  care,  even  at  1200 — 1400°.  Tight  joints  can  readily 
be  made  which  will  maintain  the  cathode-light  vacuum,  but  as  the  vessels 
are  attacked  by  oxides  it  is  advisable  to  admit  carbon  dioxide  or  nitro¬ 
gen  rather  than  air  when  the  vacuum  is  no  longer  needed.  The  use  of 
an  electric  furnace  is  not  only  convenient,  allowing  as  it  does  of  a  rapid 
and  exact  regulation  of  the  temperature  within  2°  or  2°  over  a  range 
from  14 — 1400°,  but  is,  in  fact,  almost  essential,  as  the  quartz  vessels 
do  not  project  far  from  the  furnace,  and  it  is  necessary  that  the  wax 
which  is  used  to  make  tight  the  joint  should  not  be  melted,  as  would 
inevitably  be  the  case  with  any  of  the  ordinary  types  of  furnace. 

In  the  vacuum  of  the  cathode-light,  zinc  sublimes  so  rapidly,  even  at 
300°,  that  the  upper  part  of  the  vessel  becomes  covered  with  an  opaque 
layer  of  metal  in  the  course  of  a  few  seconds ;  actual  boiling  occurs 
when  the  temperature  outside  the  tube  is  about  640°,  and  the  process  is 
very  rapid,  5  grams  being  distilled  in  30  minutes;  in  a  large  apparatus, 
it  should  be  possible  to  distil  a  kilogram  of  zinc  at  constant  temperature 
and  in  quite  a  short  time.  Cadmium  begins  to  sublime  at  322°  and 
boils  when  the  temperature  of  the  oven  is  474°.  Selenium  distils 
quickly  at  380°,  whilst  tellurium  begins  to  sublime  at  430°  and  boils  at 
555°.  Lead  begins  to  evaporate  at  about  1000°,  and  at  1180°  (tem¬ 
perature  of  oven)  boils  vigorously.  Tin  is  much  less  volatile  and  does 
not  show  any  sign  of  evaporating  at  1100°.  Antimony  evaporates  freely 
at  670°  and  rapidly  distils  at  775 — 780°.  Bismuth  begins  to  evaporate 
at  540°  and  boils  at  1045 — 1050°.  Silver  evaporates  very  rapidly  near 
its  melting  point,  but  does  not  boil  at  1229°— the  highest  temperature 
of  the  experiment ;  a  second  experiment  showed  a  very  rapid  evapora¬ 
tion  at  1340°,  but  no  boiling.  Copper  evaporates  at  about  1300°,  but 
probably  would  not  boil  below  1500°  or  1600°.  Gold  is  even  less 
volatile  than  copper  and  shows  only  a  slight  evaporation  at  1375°;  it, 
might  boil  at  about  1800°.  It  is  notable  that  the  boiling  points  are  in 
the  order  of  the  valencies  and  not  of  the  atomic  weights  of  the  metals. 

The  actual  temperatures  at  which  the  metals  boil  depends  on  the 
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temperature  of  the  oven  and  also  on  the  height  of  the  vapour  column, 
which  can  be  easily  varied  by  raising  or  lowering  the  distilling  tube  in 
the  furnace,  since  complete  condensation  takes  place  immediately  out¬ 
side  the  furnace.  The  boiling  point  of  cadmium  under  a  6  cm.  column 
of  vapour  rose  from  424 — 450°  as  the  temperature  of  the  oven  was 
raised  from  462 — 540°,  under  a  9 — 10  cm.  vapour  column  from 
435 — 470°  (oven  temperature  488 — 583°),  and  under  a  13 — 14  cm. 
column  from  430 — 474°  (oven  485 — 589°)  ;  the  boiling  point  thus  rises 
regularly  with  the  height  of  the  vapour  column,  but  only  rises  relatively 
slightly  when  the  temperature  of  the  oven  is  raised  considerably.  With 
the  oven  temperature  at  714°,  zinc  boils  at  545°  under  a  vapour  column 
of  60  mm.,  at  553°  under  100  mm.  of  vapour,  and  at  560°  under 
135  mm.  of  vapour.  With  a  furnace  temperature  of  about  1100°, 
bismuth  boils  at  994°  under  60  mm.,  at  1014°  under  90  mm.,  and  at 
1045°  under  135  mm.  of  vapour.  Antimony  under  a  short  vapour 
column  boils  at  735°  (oven  778 — 780°).  Under  a  short  vapour-column, 
lead  boils  at  1140 — 1142°  (oven  1226°),  under  45  mm.  of  vapour  at 
1172—1173°  (oven  1225c).  T.  M.  L. 

Solubility  in  Water  of  Chloride,  Bromide,  and  Iodide  of 
Lead.  David  M.  Lichty  ( J .  Amer.  Chem.  Soc.,  1903,  25,  469 — 474). 
— The  solubility  in  water  of  lead  chloride,  bromide,  and  iodide  respect¬ 
ively  was  determined  at  temperatures  ranging  from  0°  to  100°.  The 
solubility  of  the  iodide  does  not  reach,  even  at  100°,  the  same  value  as 

that  of  the  bromide  at  0°.  The  solubility  of  the  chloride  at  0°  is  about 

1|  times  that  of  the  bromide;  at  35°,  they  are  equally  soluble,  whilst 
at  95°  the  solubility  of  the  chloride  is  about  three-fourths  that  of  the 
bromide.  A.  McK. 

Combined  Hydrogen  contained  in  Reduced  Copper.  Anatole 
Leduc  ( Compt .  rend,,  1903,  136,  1254 — 1256). — In  reply  to  Gautier’s 
criticism  (this  vol.,  ii,  202),  in  which  it  is  stated  that  the  copper 
obtained  from  copper  oxide  by  reduction  with  hydrogen  does  not  retain 
hydrogen,  the  author  describes  an  experiment  in  which  it  is  con¬ 
clusively  proved  that  the  copper  retains  a  weighable  quantity  of 
hydrogen,  thus  confirming  previous  experiments  (Abstr.,  1891,  1422). 

J.  McC. 

Alloys  of  Copper  and  Magnesium.  Octave  Boudouard  ( Compt . 
rend.,  1903,  136,  1327- — 1329.  Compare  this  vol.,  ii,  78). — Confirma¬ 
tion  of  the  existence  of  the  compounds  CuMg2,  CuMg,  and  Cu2Mg  ( loc . 
cit.)  has  been  obtained  by  microscopic  examination  of  alloys,  prepared 
by  the  addition  of  magnesium  to  copper,  fused  under  sodium  chloride. 
Further,  the  compounds  CuMg2  and  CuMg  have  been  isolated  by 
digesting  in  dilute  hydrochloric  acid  (0T  to  0’5  per  cent.)  for  long 
periods  metallic  buttons,  prepared  by  addition  of  the  requisite  quan¬ 
tities  of  magnesium  to  fused  copper.  The  alloy,  CuMg,  has  been 
obtained  in  an  impure  state  by  similar  treatment.  T.  A.  H. 
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Action  of  Sodium  Hyposulphite  on  Metallic  Salts.  Otto 
Brunck  ( Anncden ,  1903,  327,  240 — 250). — Sodium  hyposulphite,  the 
details  of  the  preparation  of  the  crystals  of  which  from  the  com¬ 
mercial  product  are  given  in  the  paper,  reduces  various  solutions  of 
metallic  salts. 

On  adding  a  solution  of  this  salt  to  a  solution  of  a  copper  salt,  a 
precipitate  is  obtained  which  consists  mainly  of  metallic  copper  and 
copper  sulphide ;  the  same  substances  are  formed  when  the  hypo¬ 
sulphite  is  in  excess  ;  in  neither  case  was  the  presence  of  copper  hydr¬ 
ide  demonstrated.  Cupric  chloride  is  at  first  completely  reduced  to 
the  cuprous  salt,  which  is  then  slowly  converted  into  metallic  copper. 
By  this  means,  copper  can  be  quantitatively  separated  from  iron,  zinc, 
nickel,  and  cobalt  in  neutral  or  acid  solution. 

Silver  is  completely  precipitated,  sulphur  always  being  present  in 
the  precipitate.  Cold  is  similarly  reduced,  a  precipitate  being  formed 
in  concentrated  solutions,  and  a  coloration  in  dilute  solutions ;  in  con¬ 
centrations  of  1  :  500,000,  a  pale  rose  coloration  is  produced. 

When  excess  of  sodium  hyposulphite  is  added  to  a  neutral  solution 
of  a  zinc  salt,  zinc  sulphide  is  precipitated. 

From  neutral  solutions  of  cadmium,  the  double  salt,  2CdS204,Na2S204, 
separates  as  a  white,  crystalline  precipitate  ;  from  acid  solutions,  on  the 
other  hand,  cadmium  sulphide  is  thrown  down.  Mercury  salts  are 
reduced,  finally,  to  the  metal,  which  is  converted  into  sulphide  by  excess 
of  the  hyposulphite.  K.  J.  P.  O. 

Action  of  Persulphates  on  Mercury.  N.  Tarugi  ( Gazzetta , 
1903,  33,  i,  127 — 133). — Mercury  is  readily  attacked  by  solutions  of 
persulphates,  and  especially  so  by  an  ammoniacal  solution  of  ammonium 
persulphate.  If  the  temperature  of  the  reaction  is  not  allowed  to  rise 
above  60°,  the  liquid  deposits,  on  cooling,  a  compound  in  the  form  of 
white,  acicular  crystals  arranged  in  radiating  agglomerates  and  having 
the  composition  NH^SgOg'Hg^NHjj ;  this  substance,  which  is 
insoluble  in  nitric  or  sulphuric  acid,  but  dissolves  in  hydrochloric 
acid  and  colours  guaiacum  tincture  on  heating,  is  also  obtained  by 
the  action  of  ammonium  persulphate  on  mercurous  chloride.  It  is 
decomposed  by  water,  yielding  the  ammonio-mercurous  salt  of  Caro’s 
acid  and  ammonium  sulphate :  NH  •S9Oq*Hg,2NHo  +  H20  = 
NH4-S05-Hg  +  (NH4)2S04. 

The  addition  of  water  to  the  mother  liquor  remaining  after  the 
deposition  of  this  compound  causes  the  precipitation  of  an  amorphous, 
white  basic  salt  of  the  composition  2NH4*S04*Hg,2NH3,3Hg20. 

T.  H.  P. 

The  Form  in  which  Mercuric  Iodide  Dissolves.  Desire 
Gernez  ( Compt .  rend.,  1903,  130,  1322 — 1324.  Compare  Abstr., 
1899,  ii,  597  ;  1900,  ii,  141  ;  Kastle  and  Clark,  Abstr.,  1900,  ii,  141  ; 
and  Kastle  and  Heed,  Abstr.,  1902,  ii,  234). — When  solutions,  pre¬ 
pared  by  dissolving  red  mercuric  iodide  in  solid  or  liquid  organic 
substances  or  in  saline  solutions,  are  induced  to  deposit  the  iodide 
either  by  evaporation  (at  temperatures  below  the  transition  point, 
126°,  of  the  red  to  the  yellow  form)  or  by  cooling  the  solutions,  the 
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yellow  iodide  invariably  separate?,  even  in  presence  of  excess  of  the 
red  form.  This  is  the  case  even  when  the  separation  takes  place  at 
the  temperature  of  liquid  air.  With  solvents  such  as  pyridine  and 
quinoline,  the  red  iodide  combines,  and  on  evaporation  of  such  solu¬ 
tions  there  are  obtained  colourless  additive  compounds  which,  on 
further  heating,  are  decomposed,  leaving  a  residue  of  the  yellow  iodide. 

T.  A.  H. 


Mixed  Crystals  of  Mercuric  Iodide  and  Silver  Iodide. 

Alphonse  Steger  (Zeit. physikal.  Chem.,  1903,  43,  595 — 628). — When 
liquid  mixtures  of  mercuric  iodide  (m.  p.  257°)  and  silver  iodide 
(m.  p.  526°)  are  allowed  to  solidify,  mixed  crystals  are  formed  in  all 
cases,  but  there  is  a  gap  in  the  mixed  crystal  series  from  5  to  20 
molecular  per  cent,  of  silver  iodide.  The  mixed  crystals  (a),  contain¬ 
ing  from  0 — 5  molecular  per  cent,  of  silver  iodide,  are  of  the  rhombic 
mercuric  iodide  type,  those  containing  from  20 — 100  per  cent.  (/?)  are 
of  the  regular  silver  iodide  type.  Liquid  mixtures  with  a  composition 
between  5  and  20  per  cent,  of  silver  iodide  solidify  completely  at  242° 
to  a  conglomerate  of  the  5  per  cent,  and  20  per  cent,  mixed  crystals. 
At  lower  temperatures,  the  gap  is  wider,  extending,  for  example,  at 
132°  from  2  to  35  per  cent,  of  silver  iodide. 

The  transition  temperature  for  the  two  forms  of  mercuric  iodide  is 
127°,  and  it  is  remarkable  that  addition  of  silver  iodide  raises  this 
point  to  132°.  All  mixed  crystal  systems  containing  from  2  to  35 
molecular  per  cent,  of  silver  iodide  are  transformed  at  this  tempera¬ 
ture,  the  a  crystals  being  replaced  by  others  containing  up  to  10  per 
cent,  of  silver  iodide. 

Silver  iodide  has  a  transition  point  at  147°,  but  this  temperature  is 
lowered  by  addition  of  mercuric  iodide  ;  the  lowest  temperature  thus 
reached  is  135°  for  a  mixture  with  90  per  cent,  of  silver  iodide,  and 
the  mixed  crystals  formed  by  the  transition  contain  very  little  mer¬ 
curic  iodide. 

The  mixed  crystals  (/ 3 )  containing  between  40  and  90  molecular  per 
cent,  of  silver  iodide  undergo  a  change,  the  maximum  temperature  of 
which  is  158°  in  a  mixture  with  66  molecular  per  cent.  Apparently 
the  mixed  crystals  (/3)  are  then  changed  into  the  compound  HgI2,2AgI, 
and  the  maximum  temperature  of  this  change  is  strictly  analogous  to 
the  maximum  freezing  point  of  a  pure  compound.  In  mixed  crystals 
(1 3 )  containing  either  more  mercuric  iodide  or  more  silver  iodide 
than  is  required  for  the  compound,  the  temperature  of  change  is 
lowered,  on  the  silver  iodide  side  to  the  point  135°,  90  molecular  per 
cent.,  on  the  mercuric  iodide  side  to  the  point  118°,  40  molecular  per 
cent.,  these  two  being  analogous  to  eutectic  points  on  freezing  curves. 
On  neither  side  of  the  maximum,  however,  is  the  pure  compound 
formed ;  according  to  the  side,  there  is  an  admixture  of  silver  iodide 
or  mercuric  iodide. 

A  further  complication  has  been  detected  at  low  temperatures, 
inasmuch  as  the  above-mentioned  double  salt  undergoes  a  trans¬ 
formation  at  50 — 45°,  the  colour  changing  from  red  to  yellow. 

J.  C.  P. 
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The  Solubility  of  Aluminium  in  Nitric  Acid.  Rudolph  Woy 
(Zeit.  offentl.  Chem.,  1903,  9,  158 — 161). — Aluminium  plates,  used 
instead  of  lithographic  stones  in  a  certain  printing  works,  were  found 
to  be  strongly  corroded  by  the  nitric  acid  employed  for  cleaning  the 
plates.  As  the  nitric  acid  was  free  from  hydrochloric  acid,  a  number 
of  experiments  were  undertaken  to  ascertain  the  action  of  pare  nitric 
acid  on  metallic  aluminium.  It  was  found  that,  contrary  to  the  state¬ 
ments  in  some  text-books,  the  acid  has  a  considerable  solvent  action, 
depending  at  the  ordinary  temperature  on  the  concentration  of  the  acid. 
The  acid  solution,  as  the  reaction  proceeds,  becomes  charged  with 
ammonium  salts  and  a  filmy  precipitate  of  carbide  or  silicide  separates, 
aluminium  nitrate  also  being  formed.  A  solution  containing  10 
grams  of  HN03  in  100  c.c.  of  water  dissolved  about  1  per  cent,  from 
an  aluminium  plate  measuring  5  cm.  by  3'5  cm.  in  2J  days,  and  in  55 
days,  20  per  cent.  With  a  solution  containing  30  grams  of  HN03 
per  100  c.c.,  3  per  cent,  of  the  plate  dissolved  in  2|~  days  and  56  per 
cent,  in  55  days.  The  latter  solution  dissolved  2‘5  per  cent,  in  10 
minutes  at  100°.  These  results  were  obtained  with  ordinary 
technical  aluminium  and  not  with  the  chemically  pure  metal. 

W.  P.  S. 

Cementation  of  Steels.  Leon  Guillet  ( Compt .  rend.,  1903, 
136,  1319 — 1321). — The  rate  of  penetration  of  steel  by  carbon  is 
independent  of  the  amount  of  carbon  originally  present  in  the  steel, 
but  depends  on  the  nature  of  the  carburising  material  employed 
and  the  temperature  at  which  the  operation  is  conducted ;  the  maxi¬ 
mum  absorption  is  independent  of  the  two  latter  conditions.  Com¬ 
mercial  wood  charcoal  containing  small  quantities  of  potassium 
carbonate  attains  the  maximum  rate  of  penetration  in  one  hour  at 
1000°,  and  the  minimum  rate  after  8  hours  at  the  same  temperature, 
but  with  wood  charcoal  to  which  5  per  cent,  of  the  carbonate  has  been 
added,  the  maximum  rate  of  penetration  is  attained  only  after  8  hours 
at  1000°. 

Cementation  experiments  with  this  mixture  in  a  current  of  nitrogen 
or  ammonia  afford  no  support  to  the  view  that  the  accelerating  effect 
of  potassium  carbonate  is  due  to  the  initial  formation  of  potassium 
cyanide. 

The  brittleness  of  “  super-carbonised  ”  steels  is  partly  due  to  the 
influence  of  high  temperature  on  the  internal  structure  of  the  metal 
and  partly  to  the  formation  of  acieular  crystals  of  cementite. 
When  steel  is  heated  at  1100°  for  8  hours  with  carburising  materials, 
the  amount  of  carbon  absorbed  varies  from  1*77  to  1'98  per  cent., 
depending  on  the  nature  of  the  material  employed.  If  the  heating  be 
continued  beyond  this  point,  the  needles  of  cementite  are  replaced  by 
ill-defined  granular  masses,  and  a  period  of  slow  absorption  begins ; 
the  formation  of  cementite  continues,  and  ultimately  a  zone  of  this 
substance  is  formed,  the  content  of  carbon  slowly  increasing  until 
after  75  hours  at  1000°  the  steel  contains  3'82  per  cent.  When  a 
steel  containing  0T20  per  cent,  of  carbon  and  7  per  cent,  of  nickel  is 
carburised  until  the  outer  layers  contain  0’80  per  cent,  of  carbon,  the 
original  perlite  is  replaced  by  martensite ;  an  effect  similar  to  that 


484 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


produced  by  tempering  (this  vol.,  ii,  297).  Non-magnetic  steels  (in 
which  the  iron  is  in  the  y-state)  containing  25 — 30  per  cent,  of  nickel 
and  0T1  to  0'8 1  per  cent,  of  carbon  were  found  to  be  carburised  by 
heating  at  450°  in  a  bath  of  potassium  cyanide  with  chlorides  of  the 
alkali  and  alkaline-earth  metals,  whilst  a  steel  free  from  nickel  and 
containing  0*140  per  cent,  of  carbon  did  not  undergo  cementation 
under  these  conditions.  T.  A.  H. 

Decarburisation  of  Steel  and  of  Thin  Metallic  Plates 
by  Evaporation  under  Reduced  Pressure.  G.  Belloc  ( Compt . 
rend .,  1903,  136,  1321 — 1322.  Compare  this  vol.,  ii,  297). — When 
steel  wire  is  heated  in  porcelain  tubes  containing  air,  carbon  dioxide 
is  formed,  whilst  in  hydrogen,  saturated  hydrocarbons  are  produced ; 
in  both  cases,  decarburisation  of  the  steel  takes  place.  In  the  absence 
of  gases  occluded  by  the  steel,  these  changes  do  not  occur. 

When  steel  is  heated  under  reduced  pressure,  a  portion  of  the  wire 
is  volatilised  and  the  remainder  becomes  super-carburised  ( loc .  cit.). 
This  volatilisation  is  retarded  by  the  presence  of  a  layer  of  oxide  on 
the  surface  of  the  steel  and  is  inhibited  if  the  tube  containing  the 
steel  be  heated  externally. 

Under  the  same  conditions,  copper,  nickel,  and  silver  furnish  re¬ 
spectively  greenish-bronze,  maroon,  and  blue  sublimates  of  the  metals. 

T.  A.  H. 

The  Rusting  of  Iron  and  its  Passivity.  Martin  Mugdan 
(Zeit.  Elektrochem.,  1903,  9,  442 — 455). — Weighed  pieces  of  iron  wire 
are  placed  in  solutions  through  which  air,  free  from  carbon  dioxide, 
is  passed.  After  removing  the  rust,  the  iron  is  again  weighed,  the  loss 
giving  the  rate  of  action.  The  attack  appears  to  set  out  from  points 
in  the  iron,  and  the  velocity  of  rusting  therefore  varies  considerably 
with  the  number  of  such  points  which  happen  to  exist  in  the  sample 
used.  The  variations  are,  however,  not  large  enough  to  conceal  the 
effect  of  the  nature  of  the  salt  used  in  the  solution.  The  chlorides  of 
the  alkalis,  ammonium,  and  the  alkaline  earths  accelerate  rusting  to 
about  the  same  extent.  Bromides,  sulphates,  and  perchlorates  are 
nearly  equally  active,  potassium  nitrate  somewhat  less  so,  and  pure 
water  less  still.  Iron  remains  practically  unattacked  in  solutions  of 
potassium  (or  sodium)  chlorate,  bromate,  iodate,  chromate,  dichromate, 
acetate,  oxalate,  tartrate,  ferro-  and  ferri-cyanides,  cyanide,  hydrogen 
carbonate,  borate,  hydroxide,  and  ammonia  (compare  Proc.,  1903,  19, 
150,  157). 

Steel  behaves  very  much  like  soft  iron,  whilst  cast  iron  always 
shows  a  greater  tendency  to  rust. 

The  order  in  which  iron  is  attacked  in  these  solutions  is  not  changed 
by  adding  small  quantities  of  acid,  or  of  alkali,  or  of  oxidising  agents 
such  as  hydrogen  peroxide,  potassium  ferricyanide,  or  sodium  hypo- 
hromite,  although  the  rate  of  rusting  is  increased  or  diminished. 
Solutions  containing  a  mixture  of  salts  possess  properties  intermediate 
between  those  of  solutions  of  the  pure  salts ;  thus,  addition  of  salt  to  a 
solution  of  sodium  hydroxide  causes  iron  immersed  in  it  to  rust, 
although  more  slowly  than  in  an  equally  concentrated  solution  of 
pure  salt. 


INORGANIC  CHEMISTRY. 


485 


The  potential  of  iron  immersed  in  the  solutions  is  measured  and 
found  to  vary  considerably  with  the  nature  of  the  dissolved  salt. 
Since  the  dissolved  salts  cannot  be  supposed  (as  the  author  shows)  to 
take  part  in  the  reaction,  this  should  not  be  the  case.  The  phenomena 
can  only  be  regarded  as  further  instances  of  a  metal  assuming  a  more 
or  less  “  passive  ”  condition.  The  measurements  show  that  iron  in 
solutions  of  chlorides,  bromides,  iodides,  fluorides,  sulphates,  per¬ 
chlorates,  nitrates,  and  acids  is  at  a  higher  potential  than  a  hydrogen 
electrode  in  the  same  solution,  whilst  the  salts  of  weak  anions  (chlor¬ 
ate,  acetate,  hydroxide,  cyanide,  chromate,  and  permanganate)  give 
potentials  much  below  that  of  the  hydrogen  electrode  in  the  same 
solution,  or  in  the  first  case  iron  can  dissolve,  eliminating  hydrogen, 
whilst  the  reverse  would  occur  in  the  second  case.  The  different 
potentials  show  that  the  rusting  in  one  case  and  not  in  the  other  is 
due  to  some  modification  of  the  iron  impressed  on  it  by  contact  with 
the  solution. 

The  fact  that  many  of  the  salts,  in  solutions  of  which  the  iron  is  not 
attacked,  are  reducing  agents,  speaks  against  the  passivity  being  due 
to  a  layer  of  oxide. 

The  passivity  varies  in  degree  with  the  solution  used,  and  it  is 
apparent  in  other  reactions  than  rusting  as,  for  example,  in  the  pre¬ 
cipitation  of  silver  or  copper  from  solutions  of  their  salts.  Salts  con 
taining  the  anions  which  make  the  iron  passive  are  not  decomposed. 

The  passivity  is  retained  for  some  time.  This  can  be  shown  by  a 
solution  of  AgN03(0'03iVr)  +  KClO^O'OfiV).  A  fresh  iron  wire  or  one 
soaked  in  sodium  chloride  solution  precipitates  silver  from  this  solution 
in  five  minutes,  a  wire  soaked  in  sodium  acetate  solution  requires  half 
an  hour,  one  soaked  in  sodium  hydroxide  solution  still  longer,  whilst  a 
wire  made  passive  in  concentrated  nitric  acid  remains  for  hours  with¬ 
out  action.  T.  E. 

Some  Physical  Properties  of  Nickel  Carbonyl.  .James  Dewar 
and  Humphrey  0.  Jones  ( Proc .  lloy.  Hoc.,  1903,  71,  427 — 439). — 
Mond,  Langer,  and  Quincke  found  that  nickel  carbonyl  vapour 
exploded  at  60°  with  a  flash  of  light,  carbon  dioxide  being  detected 
among  the  products  of  decomposition.  The  authors  show  that  this 
explosive  decomposition  does  not  take  place  in  presence  of  an  inert 
gas,  and  they  have  accordingly  determined  the  vapour  density  of  nickel 
carbonyl  by  Victor  Meyer’s  method  in  atmospheres  of  hydrogen, 
nitrogen,  and  ethylene  at  temperatures  between  63°  and  216°.  An 
atmosphere  of  carbon  monoxide  was  also  used  in  order  to  study  the 
influence  of  the  gaseous  product  of  the  dissociating  nickel  carbonyl. 
The  vapour  density  is  greater  in  ethylene  than  in  nitrogen  or 
hydrogen,  and  greatest  in  the  carbon  monoxide  atmosphere.  In  the 
last  gas,  the  vapour  density  is  nearly  normal  at  100°,  and  even  at  182° 
the  dissociation  is  incomplete,  whilst  in  nitrogen  dissociation  is 
practically  complete  at  155°.  In  order  to  study  the  dissociation 
of  the  undiluted  vapour,  determinations  of  the  density  were  made 
by  Hofmann’s  method  up  to  182°,  at  which  temperature  dissociation 
was  practically  complete. 

The  temperatures  at  which  the  meniscus  of  nickel  carbonyl  dis- 
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appeared  and  reappeared  in  a  sealed  tube  varied  from  191°  to  195°  in 
different  experiments,  and,  allowing  for  the  effect  of  the  carbon 
monoxide  present,  the  authors  estimate  that  the  true  critical  tempera¬ 
ture  is  about  200°.  The  critical  pressure  was  found  to  be  about  30 
atmospheres. 

The  vapour  pressure  of  nickel  carbonyl  has  been  determined  by  a 
statical  method  at  points  between  —  9°  and  +  30°,  and  the  relation 
between  the  vapour  pressure  p  and  the  absolute  temperature  T  is 
given  by  the  formula  log/)  —  7'355  -  1415/P.  From  this,  the  boiling 
point  is  calculated  to  be  43,2°,  and  an  actual  determination  of  the 
boiling  point  of  some  carefully  purified  nickel  carbonyl  gave  the  value 
43’2 — 43‘33°  (under  769  mm.  pressure).  Tested  in  this  way,  the 
authors’  vapour  pressure  curve  is  more  accurate  than  that  given  by 
Mittasch  (Abstr.,  1902,  ii,  307). 

Extrapolation  of  the  above  formula  to  200°  gives  p  —  30‘4  atmo¬ 
spheres  (compare  the  value  of  the  critical  pressure  recorded  above). 

Experiments  are  also  described  which  demonstrate  simply  the  dis¬ 
sociation  of  nickel  carbonyl  and  the  reversibility  of  the  action  (compare 
Mittasch,  loc.  cit.).  J.  C.  P. 

Chromium  Silicides.  Paul  Lebeau  and  J.  Figueras  ( Compt . 
rend.,  1903,  136,  1329 — 1331). — When  a  mixture  of  chromium, 
copper,  and  a  small  quantity  of  silicon  is  melted  together  (Abstr., 
1901,  ii,  317)  and  the  resulting  button  is  digested  in  nitric  acid,  there 
remain  as  a  residue,  prismatic  crystals  of  the  silicide,  SiCr8  (Zettel, 
Abstr.,  1898,  ii,  520).  Using  larger  quantities  of  silicon,  the  silicide, 
SiCr2,  in  lozenge-shaped  crystals  with  brilliant  facets,  is  obtained 
(Moissan,  Abstr.,  1896,  ii,  174),  whilst  with  still  larger  proportions  of 
silicon  the  silicide,  Si2Cr3,  is  produced,  and  eventually  the  compound 
Si2Cr  (de  Chalmot,  Abstr.,  1897,  ii,  214). 

The  chromium  silicide,  Si2Crg,  is  best  prepared  by  fusing  in  the 
electric  furnace  a  mixture  of  copper  silicide  (100  grams)  and  chromium 
(4  grams),  and  digesting  the  resulting  mass  alternately  with  nitric 
acid  (50  per  cent.)  and  solution  of  sodium  hydroxide  (10  per  cent.). 
It  crystallises  in  long,  quadratic  prisms,  has  a  sp.  gr.  56  at  0°,  abrades 
glass,  but  not  quartz,  and  is  stable  in  moist  or  dry  air  at  the  ordinary 
temperature,  but  oxidises  superficially  at  1100°.  The  silicide  becomes 
incandescent  when  placed  in  chlorine  at  400°,  forming  silicon  and 
chromic  chlorides  ;  it  reacts  slowly  with  bromine  at  a  red  heat,  but  is 
not  acted  on  by  iodine.  It  is  insoluble  in  dilute  hydrochloric  acid, 
but  chromous  chloride  is  formed  by  solution  of  the  silicide  in  the 
warm  concentrated  acid  or  by  the  action  of  gaseous  hydrogen  chloride. 
It  is  attacked  by  hydrofluoric  but  not  by  sulphuric  or  nitric  acid. 
Fused  potassium  chlorate  or  nitrate  does  not  attack  the  silicide,  but  it 
is  converted  by  fused  alkali  carbonates  into  the  silicate  and  chromium 
sesquioxide,  and  by  fused  mixtures  of  alkali  carbonates  and  nitrates 
into  the  silicate  and  chromate. 

The  silicides  of  chromium  are  not  analogous  in  composition  to 
those  of  iron,  cobalt,  manganese,  or  nickel ;  the  silicides  of  nickel 
are  difficult  to  isolate  owing  to  their  ready  decomposition  by  acids. 

T.  A.  H. 
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Constitution  of  Vanadium  Double  Fluorides.  Fritz  Ephraim 
(Zeit.  anorg.  Chem.,  1903,  35,  80 — 81). — Melikoff  and  Kasanezky 
(Abstr.,  1902,  ii,  27)  have  deduced  from  the  action  of  hydrogen 
peroxide  on  potassium  vanadium  fluoride  that  the  constitution  of  this 
compound  is  VF3(OK)2,  and  that  the  potassium  is  not  directly  united 
to  fluorine.  At  the  same  time,  however,  they  have  shown  that  the 
ammonium  salt,  3NH4F,V02F,  to  which  they  attribute  the  constitu¬ 
tion  VF3(ONH4)2,HH4F,  behaves  quite  similarly,  although  it  does  con¬ 
tain  ammonium  directly  united  to  fluorine.  Although  the  constitu¬ 
tions  deduced  by  Melikoff  and  Kasanezky  may  be  correct,  the  author 
does  not  regard  the  oxidation  experiments  as  proving  that  they  are  so. 

J.  McC. 

Action  of  Hydrochloric  Acid  on  Vanadic  Acid.  Pre¬ 
paration  of  Double  Compounds  of  Vanadium  Pentoxide 
containing-  Chlorine.  Fkitz  Ephraim  (Zeit.  anorg.  Chem  ,  1903,35, 
66 — 79). — When  hydrogen  chloride  is  passed  over  a  warm  mixture 
of  vanadic  acid  and  a  dehydrating  agent  (phosphoric  oxide  or  zinc 
chloride),  vanadium  oxychloride,  VOCl3,  is  formed,  and  can  be  con¬ 
densed  to  a  yellow  oil.  In  moist  air,  the  oxychloride  gives  rise  to  red 
fumes.  The  method  of  separating  vanadium  from  the  alkali  metals 
by  heating  in  a  current  of  hydrogen  chloride,  described  by  Smith  and 
Hibbs  (Abstr.,  1894,  ii,  455),  is  based  on  the  formation  of  this  oxy¬ 
chloride.  The  brown  colour  of  solutions  of  vanadium  pentoxide  in 
concentrated  hydrochloric  acid  is  due  to  the  formation  of  vanadium 
oxychloride. 

When  vanadic  acid  is  fused  with  potassium  chloride,  reduction  takes 
place  and  chlorine  is  liberated.  From  various  fusions,  the  following 
polyvanadates  have  been  isolated  :  K20,2V205,4H20  as  golden-yellow 
crystals  :  K90,2V90^,6Hg0  as  brown  rhombohedra  : 

11K20,12V205,3£H20 

as  greyish-yellow,  hard,  cubical  crystals  ;  and  11K20,12V205,3H20  as 
long  needles. 

When  the  chlorides  of  calcium,  magnesium,  or  iron  (ferric)  are 
added  to  solutions  of  vanadium  double  fluorides,  reaction  takes  place 
according  to  the  equation:  2KF,V02F  +  CaCl2  =  CaF2,V02F  +  2KC1. 
The  new  double  fluorides  then  react  with  more  chloride  to  produce 
double  chlorides  according  to  the  equation  :  2[CaF2,V09F]  +  3CaCl2  — 
2[CaCl2,V0.2Cl]  +  3CaF2,  and  these  double  chlorides  at  once  decompose 
with  water:  CaCI2, V02C1  +  2H20  =  Ca0,V02(0H)  +  3HC1.  When  a 
solution  of  vanadium  fluoride  is  added  to  excess  of  barium  chloride 
solution,  a  light  yellow,  flocculent  precipitate  of  barium  vanadium 
fluoride ,  BaF2,V02F,  is  formed. 

Reaction  takes  place  between  fused  potassium  fluoride  and  vanadic 
acid  according  to  the  equation  :  6KF  +  V206  =  2[2KF,V02F]  +  K„0. 

J.  McC. 

Bismuth  Alkali  Thiosulphates.  Otto  Hauser  (Zeit.  anorg. 
Chem.,  1903,  35,  1 — 10). — The  observations  of  Carnot  (Abstr.,  1876, 
420)  have  been  in  the  main  confirmed. 

Bismuth  sodium  thiosulphate,  HasBi  (S2Os)g,  is  formed  when  bismuth 
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nitrate  is  rubbed  with  excess  of  sodium  thiosulphate.  The  mixture  is 
extracted  with  a  mixture  of  alcohol  and  water  (1:1);  on  addition  of 
more  alcohol,  the  salt  is  precipitated  as  a  yellow  oil,  which,  when 
placed  over  sulphuric  acid  under  reduced  pressure,  gives  orange-yellow 
crystals.  The  salt  is  unstable  in  the  dry  state,  but  keeps  fairly  well 
in  alcoholic  aqueous  solution. 

When  a  solution  of  potassium  chloride  and  one  of  sodium  thio¬ 
sulphate  is  added  to  a  cooled  solution  of  bismuth  oxide  in  hydrochloric 
acid,  yellow,  prismatic  crystals  of  bismuth  potassium  thiosulphate, 
K3Bi(S203)3,|H20,  separate.  One  hundred  c.c.  of  solution  saturated 
at  2°  contain  3’5  grams  of  the  salt,  and  at  18°  about  7  grams.  The 
aqueous  solution  rapidly  decomposes,  but  solutions  containing  alkali 
salts  are  stable.  Sodium  thiosulphate  solution  dissolves  more  of  the 
salt  than  pure  water  does.  The  thiosulphate  group  in  the  salt  cannot 
be  titrated  with  iodine.  The  precipitation  of  this  salt  may  be  used 
for  the  detection  of  potassium,  but  cannot  serve  for  its  quantitative 
estimation.  In  a  vacuum  over  phosphoric  oxide,  the  anhydrous  salt, 
K3Bi(S203)3,  is  formed. 

Yellow  bismuth  rubidium  thiosulphate ,  B,b3Bi(S203)3,^H20,  is  formed 
in  the  same  way  as  the  potassium  salt.  It  forms  a  yellow,  crystalline 
powder  which  loses  its  water  of  crystallisation  over  phosphoric  oxide 
in  a  vacuum.  When  this  yellow  salt  is  treated  with  a  small 
quantity  of  ice-water,  it  becomes  brown  with  formation  of  the  salt 

Bb„Bi(S20s)s,H20. 

When  sodium  thiosulphate  is  mixed  with  a  solution  containing 
csesium  nitrate  and  bismuth  nivrate  in  nitric  acid  and  then  alcohol 
added,  a  yellow,  crystalline  powder  of  bismuth  caesium  thiosulphate , 
Cs3Bi(S203)3,  is  deposited.  It  is  more  stable  than  the  potassium  or 
rubidium  salts. 

Bismuth  barium  thiosulphate,  Ba3[Bi(S203)3]2,  is  formed  in  the  same 
way  as  the  potassium  salt ;  it  is  hydrolysed  very  easily. 

It  has  been  proved  that  the  solutions  of  these  various  salts  contain 
the  complex  anion  Bi(S203)"',  which,  however,  breaks  up  comparatively 
easily.  J.  McO. 


Platinum  Compounds.  Einar  Biilmann  and  A.  C.  Anderson  ( Ber . 
1903,  36,  1565 — 1571). — Potassium  platinosobromide,  K2PtBr4,2H20 
(compare  Thomsen,  this  Journal,  1877,  ii,  276),  may  be  obtained  by 
reducing  the  platinibromide  with  normal  potassium  oxalate  at 
100°;  about  fifty  per  cent,  separates,  when  the  solution  is  con¬ 
centrated,  in  the  form  of  large,  black,  rhombic  crystals  [a :  b :  c  = 
O60582  :1  :0'70499].  The  remainder  is  best  transformed  back  into  the 
platinibromide  by  the  addition  of  bromine.  The  platinosobromide  is 
readily  soluble  in  water,  and  when  its  solution  is  boiled  for  some  time 
decomposition  occurs.  With  platodiammine  nitrate,  it  yields  a  sparingly 
soluble  Magnus’  salt,  Pt(NH3)4PtBr4,  which  has  an  intense  green 
colour. 

Allyl  alcohol  reacts  with  the  platinosobromide  yielding  potassium 
bromide  and  potassium  platosemiallylalcohol  bromide, 
Br(C3H5-OH)PtBr:BrK 
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(compare  Abstr.,  1900,  i,  543),  the  latter  in  the  form  of  dark  red, 
prismatic  crystals. 

Platodiammineplatosemiallyl  alcohol  bromide, 

Pt[JSTH3*NH3*Br*Br(Pt*C3H5*OH)Br]2, 
forms  a  yellow,  crystalline  powder  consisting  of  felted  needles  which 
are  decomposed  when  boiled  with  water.  s-Piatosammine  chloride 
(platosemidiammine  chloride)  may  be  readily  prepared  by  Jorgensen’s 
method  (Abstr.,  1900,  i,  542),  or  by  the  action  of  ammonium  oxalate 
on  ammonium  platinichloride.  J.  J.  S. 
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Mineralogical  Chemistry. 


[Montanite  from  New  South  Wales.]  John  C.H.  Mingaye  (Ann. 
Rep.  Dep.  Mines,  N.S.W.,  for  1901,  1902,  172,  184).— The  mineral  is 
massive  and  contains  a  few  specks  of  unaltered  tetradymite ;  it  is 


from  the  Nanima  bismuth 

mine  near 

Yass ;  i 

sp.  gr.  6'823.  Analysis 

gave  : 

Bi. 

Te. 

Se. 

Fe. 

Cu. 

Mn.  MgO.  CaO. 

57-73 

19-15 

trace 

0-40 

0-24 

1-78  0-08  trace 

Insol. 

CO„. 

h2o. 

0. 

Total. 

2-52 

1-05 

161 

[15-44] 

10000. 

L.  J.  S. 

Identity  of  Simonyite  with  Astrakanite  [Blodite].  F.  M. 
Jaeger  (Tsch.  Min.  Mitth.,  1903,  22,  103 — 108). — Crystals  of  the 
so-called  simonyite  from  Hallstadt,  Upper  Austria,  agree  in  their 
interfacial  angles  and  optical  characters  with  blodite.  Half  the  water 
is  expelled  at  120°,  but  in  this  respect  both  blodite  and  “  simonyite  ” 
seem  to  show  some  variation.  L.  J.  S. 

Celestite  from  Tunis.  Pierre  Termier  (Bull.  Soc.  franc(.  Min., 
1902,  25,  173 — 180). — A  crystallographic  description  is  given  of  the 
celestite  which  occurs  associated  with  zinc  ores  in  Triassic  lime¬ 
stones  at  Jebel  Kebbouch  and  Jebel  Bezina.  Analysis,  by  Pisani,  of 
material  from  the  first-named  locality  gave  : 

S03.  SrO.  CaO.  Total. 

43  49  56-20  0-40  100-00 

L.  J.  S. 

Minerals  from  Leona  Heights,  Alameda  Co.,  California. 
Waldemar  T.  Schaller  (Bull.  Dep.  Geol.  Univ.  California ,  1903,  3, 
191 — 217). — The  pyrites-ore  of  the  Alma  mine  contains  some  chal- 
copyrite ;  its  alteration  has  given  rise  to  the  various  secondary  sul¬ 
phates  described  below  and  to  haematite  and  limonite.  Melanterite 
occurs  as  an  efflorescence  and  as  small  crystals,  but  only  in  small 
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quantities ;  an  approximate  analysis  gave  the  results  under  I. 
Pisanite,  as  blue,  transparent  crystals,  is  the  most  abundant  secondary 
mineral ;  analysis  gave  the  results  under  II — IY  (after  deducting 
pyrites,  which  is  intergrown  with  and  encrusted  on  the  pisanite) ; 
in  II,  Ee  :  Cu  =  1 : 1,  and  in  III,  2:1;  sp.  gr.  1*8 — 1*9.  Boothite  is 
the  name  given  to  a  new  copper  sulphate  which  differs  from  chal- 
canthite  in  containing  7H20  instead  of  5H20  ;  it  occurs  in  crystalline 
masses,  rarely  in  crystals,  of  a  blue  colour,  perhaps  slightly  paler 
than  that  of  chalcanthite,  with  which  it  is  intimately  associated  ; 
sp.  gr.  21.  On  exposure  to  air,  it  becomes  white  ;  it  is  readily  soluble 
in  water.  Analysis  of  fibrous  and  massive  material  gave  the  results 
under  Y  and  YI  respectively.  Boothite  is  monoclinic  and  isomorphous 
with  melanterite  and  pisanite,  as  shown  in  the  following  table  : 

a  :  b  :  c  JB 

Melanterite,  FeS04,7H20  ...  1*1828 : 1  :  1*5427  75°44' 

Pisanite,  (Fe,Cu)S04,7Ha0  ...  1*1670:  1  :  1*5195  75  30 

Boothite,  CuS04,7H20  ...  1*1622  : 1  :  1*5000  74  24 

In  all  these  minerals,  6H20  is  lost  at  200 — 250° ;  the  presence  of 
one  molecule  of  constitutional  water  suggests  that  they  are  salts  of 
tetrahydroxysulphuric  acid,  SO(OH)4. 

Chalcanthite  occurs  abundantly  as  pale  blue  crystals  or  green, 
drusy  coatings  on  the  ore  and  on  the  timbers  of  the  mine,  and  as  dark 
blue,  loose  crystals  ;  analysis  YII.  Copiapite  is  abundant  as  yellow, 
granular  masses;  analysis  YIII.  Epsomite  as  fibrous  efflorescences  ; 
analysis  IX.  Chalcanthite  and  epsomite  also  lose  all  their  water, 
except  one  molecule,  at  100 — 110°;  they  also  can  be  expressed  as 
salts  of  tetrahydroxysulphuric  acid;  copiapite,  2Fe203,5S03,4H20  + 
14H20,  is  also  a  salt  of  the  same  acid. 

Crystallographic  descriptions  of  each  of  these  minerals  are  given, 
and  several  new  forms  recorded.  The  probable  occurrence  of  alunogen 
is  also  noted. 


CuO. 

FeO. 

Fe203. 

M203. 

MgO. 

S03. 

h2o. 

Total. 

I. 

nil 

28*1 

— 

— 

nil 

31*2 

42*0 

101*3 

II. 

15*73 

12*31 

— 

- — 

— 

28*21 

45*14 

101*39 

III. 

9*22 

16*47 

— 

■ — - 

— 

29*18 

45  74 

100*61 

IV. 

17*95 

5*46 

— 

— 

2*82 

29*25 

45*21 

100*69 

Y. 

27*83 

trace 

- — - 

— 

trace 

28*37 

44*06 

100*26 

YI. 

28*53 

0*28 

— 

. — 

trace 

28*65 

43*76 

101*22 

YII. 

31*14 

nil 

— 

— 

trace 

32*06 

35*70 

99*71* 

YIII. 

— 

0*44 

25*04 

0*31 

0*29 

38*36 

29*71 

99*58t 

IX. 

nil 

nil 

— 

trace 

14*8 

31*7 

530 

99*5 

*  Insoluble,  0*81.  f  Insoluble,  5*43. 

L.  J.  S. 

Palacheite.  Arthur  S.  Eakle  (Bull.  Dep.  Geol.  Univ.  California, 
1903,  3,  231 — 236). — This  new  mineral  is  of  recent  formation  in  the 
old  workings  of  the  Bedington  mercury  mine,  Knoxville,  California, 
where  it  is  found  as  loosely  coherent  aggregates  of  minute,  monoclinic 
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crystals.  The  crystals  are  deep  brick-red  and  strongly  pleochroic  ; 
streak,  yellow.  There  is  a  perfect  cleavage  parallel  to  the  plane  oi 
symmetry.  Goniometric  and  optical  determinations  are  given.  Sp. 
gr.  2‘075.  The  following  analytical  results  correspond  with  the  formula 
Fe203,2Mg0,4S03,15H20  : 

Fe303.  MgO.  S03.  H20.  Total. 

19-51  9-35  38-37  32*28  99-51 

9H20  (19-53  per  cent.)  is  lost  at  100°,  13H20  at  270°,  and  the 
remainder  at  about  300°.  The  new  mineral  appears  to  be  closely 
allied  to  the  imperfectly  characterised  rubrite  (Abstr.,  1898,  ii,  437). 

L.  J.  S. 


Babingtonite  from  Somerville,  Massachusetts.  Charles 
Palache  and  F.  R.  Fraprie  ( Proc .  Amer.  Acad.  Arts  andSci 1902,  38. 
383 — 393). — A  detailed  crystallographic  description  is  given  of  the 
small,  brilliant,  black  crystals  of  babingtonite,  which  occur  with 
prehnite,  quartz,  epidote,  calcite,  &c.,  in  veins  in  diabase  at  Somerville. 
Analysis  of  finely  granular  material  embedded  in  prehnite  gave  : 

Si02.  Ti02.  A1203.  Fe203.  FeO.  M11O. 

52-25  0-18  5-27  7-49  11-05  P94 

CaO.  MgO.  (K,Na)„0.  H20.  Total. 

20-36  0  46  0-22  0:29  99-51 

These  results  agree  with  the  formula  5|R"Si03,R2"'(Si03)3. 
Babingtonite  from  Athol,  Massachusetts,  is  also  described. 

L.  J.  S. 


Meteoric  Iron  from  Rafriiti,  Switzerland.  Emil  W.  Cohen 
(Mitth.  naturw.  Ver.  Neu-Vorpommern  u.  Riigen,  1903,  34,  84 — 88). — 
This  iron,  found  at  Rafriiti,  in  Emmenthal,  Canton  Bern,  is  finely 
granular  in  structure  ;  sp.  gr.  7'596.  Analysis  gave  : 

Fe.  Ni.  Co.  Cu.  Cr.  C.  P.  S.  Total. 

89-87  9-54  0-61  0-03  0-01  0-18  0*06  041  100-41 

L.  J.  S. 


Meteoric  Iron  from  Cuernavaca,  Mexico.  Emil  W.  Cohen 
{Mitth.  naturw.  Ver.  Neu-Vorpommern  u.  Riigen,  1903,  34,  98  —  102).— 
The  meteoric  iron  from  Cuernavaca,  Morelos,  Mexico,  is  an  octahedrite 
with  fine  lamellm ;  sp.  gr.  7 -748.  Analysis  by  O.  Hildebrand  gave: 

Fe.  Ni.  Co.  Cu.  Cr.  P.  S.  Total. 

89-70  8-76  1-19  0-05  0-00  0-33  0-12  100-15 

A  brief  description  is  also  given  of  the  meteoric  iron  from  Iredell, 
Bosque  Co.,  Texas.  L.  J.  S. 
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Meteoric  Iron  from  Mukerop,  Great  Namaqualand.  Aris¬ 
tides  Brezina  and  Emil  W.  Cohen  ( Jahresb .  Ver.  Naturk.  Wiirttemberg, 
1902,  58,  292 — 302). — This  mass  of  iron,  weighing  178  kilograms, 
was  found  in  1899  at  Mukerop,  in  the  Gibeon  district,  Great  Namaqua¬ 
land.  The  structure  is  octahedral,  with  fine  lamellae.  The  mass  is 
remarkable  in  consisting  of^two  large  individuals  orientated  in  twinned 
position  with  respect  to  each  other,  the  twin-plane  being  a  face  of  the 
octahedron.  Moreover,  in  a  portion  of  one  of  these  individuals  the 
structure  is  so  fine  that,  to  the  naked  eye,  the  iron  appears  to  be  com¬ 
pact.  Another  peculiarity  of  the  mass  is  that  it  is  penetrated  by 
plane  fissures  parallel  to  the  faces  of  the  octahedron.  Sp.  gr.  7-783. 
Analyses  (I  by  0.  Hildebrand,  and  II  by  Fraas)  gave  the  following 
results  ;  after  deducting  the  variable  accessory  constituents — schreiber- 
site,  troilite,  and  lawrencite — the  composition  of  the  nickel-iron  is 
practically  identical  in  both  analyses  : 

Fc.  Ni.  Co.  Cu.  Cr.  C.  Cl.  S.  P.  Insol.  Total. 

T.  90-96  8-19  0-46  0-04  0‘02  0'02  0  01  trace  0*18  0'01  9989 

II.  [91-371]  7-97  0-50  0'016  0’035  0-05  not  det.  0-024  0‘034  -  100-00 

In  structure  and  chemical  composition,  this  iron  resembles  those  of 
Bethany  (Abstr.,  1900,  ii,  736)  and  Lion  River,  also  from  Great 
Namaqualand,  and  all  may  possibly  belong  to  the  same  fall. 

L.  J.  S. 

Reed  City  Meteorite.  H.  L.  Preston  ( Proc .  Rochester  (KY.) 
Acad.  Sci.,  1903,  4,  89—91  ;  J.  Geol.,  1903,  11,  230—233).— 
This  iron,  weighing  19'8  kilograms,  was  found  in  1895  near  Reed 
City,  Osceola  Co.  Michigan.  The  structure  is  octahedral,  with  well- 
marked  Widmanstatten  figures.  A  partial  analysis  gave  :  Fe,  89"386  ; 
Ni,  8-180  per  cent.  Sp.  gr.  7'6.  L.  J.  S. 
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Physiological  Chemistry. 


Influence  of  Compressed  Air  on  Respiratory  Exchange. 
Leonard  Hill  and  J.  J.  R.  Macleod  (J.  Physiol .,  1903,  29, 
492 — 510). — Air  under  4  atmospheres  pressure  or  upwards  markedly 
diminishes  the  output  of  carbon  dioxide  and  water  in  mice,  and 
increases  the  loss  of  body  heat.  Oxidation  processes  are  lessened. 
The  output  of  water  is  lessened,  because  moist  air,  when  compressed, 
becomes  saturated  with  aqueous  vapour  and  delays  evaporation  by 
hindering  the  diffusion  of  the  vapour.  The  escape  of  aqueous  vapour 
per  litre  varies  inversely  as  the  pressure  in  the  chamber.  The  loss 
of  body  heat  is  due  to  the  increased  conductivity  of  dry  compressed  air 
and  of  air  saturated  with  aqueous  vapour.  Moist  air  under  1  atmo¬ 
sphere  and  20°  increases  tissue  combustion  in  mice  by  increasing  the  loss? 


PHYSIOLOGICAL  CHEMISTRY. 


493 


of  heat.  The  loss  may  be  greater  than  the  gain,  so  that  the  mice  are 
cooled  and  may  even  die  when  exposed  for  a  long  time  to  a  current  of 
moist  air  below  20°.  W.  D.  H. 

Influence  of  Compressed  Air  and  Oxygen  on  the  Blood 
Gases.  Leonard  Hill  and  J.  J.  R.  Macleod  (J.  Physiol.,  1903,  29, 
382 — 387). — The  amount  of  nitrogen  in  the  blood  varies  according  to 
Dalton’s  law,  but  the  process  of  saturation  is  a  long  one,  occupying 
about  1 \  hours.  This  explains  the  fact  that  visitors  to  caissons  who 
remain  there  only  a  few  minutes  are  not  affected.  The  results  with 
oxygen  are  not  so  conclusive,  but  point  to  absorption  of  this  gas  by 
the  plasma.  On  de-compression,  the  liberation  of  gas  bubbles  is 
limited  to  the  venous  blood.  The  amount  of  carbon  dioxide  in  the 
blood  is  lessened ;  the  diminution  of  this  gas  iD  the  expired  air  is  there¬ 
fore  probably  due  to  lessened  oxidation.  W.  D.  H. 

Antitryptic  Action  of  the  Blood.  Karl  Glaessner  ( Beitr .  chem. 
Physiol.  Path.,  1903,  4,  79 — 86). — The  antitryptic  action  of  the  blood 
differs  for  the  blood  sera  and  trypsins  of  different  animals.  It  is 
strongest  against  the  trypsin  of  the  same  species.  This  action  is 
associated  with  the  euglobulin  fraction  of  serum  proteids.  The 
quantity  increases  in  the  blood  during  digestive  activity,  and  this 
appears  to  serve  the  purpose  of  destroying  any  trypsin  which  may  be 
absorbed.  W.  D.  H. 

Influence  of  Alkalis  on  the  Alkalinity  of  the  Blood.  Joseph 
Weiss  (Zeit.  physiol.  Ghem.,  1903,  38,  46 — 48). — It  is  well  known 
that  the  administration  of  acid  lessens  the  alkalinity  of  the  blood. 
In  the  present  research,  it  was  found  that  alkaline  substances 
(ammonia,  trimethylamine)  given  to  rabbits  by  inhalation  increase  it. 

W.  D.  H. 

G-lycuronic  Acid  in  the  Blood.  Raphael  Lupine  and  Boulud 
( Compt .  rend.,  1903,  136,  1037 — 1039.  Compare  Abstr.,  1901,  ii, 
610). — The  glycuronic  acid  of  dogs’  blood  exists  exclusively  in  the 
corpuscles ;  none  is  found  in  the  plasma.  In  whipped  blood,  however, 
some  occurs  in  the  serum. 

After  a  meat  diet,  more  glycuronic  acid  is  found  in  the  blood  of 
the  right  ventricle  than  in  that  drawn  from  the  carotid.  W.  D.  H. 

Influence  of  Formaldehyde  on  Coagulation  and  Laking  of 
Blood.  Charles  Claude  Guthrie  ( Amer .  J.  Physiol.,  1903,  9, 
187 — 197). — Formaldehyde  in  quite  small  amounts  hinders  the  process 
of  blood-clotting.  Some  details  as  to  its  influence  in  the  laking  of 
blood  by  various  reagents  are  also  given.  W.  D.  H. 

Destruction  of  Blood  Corpuscles  in  Liver  and  Spleen.  W. 
Bain  (J,  Physiol.,  1903,  29,  352 — 368). — The  surviving  liver  and 
spleen  retain  their  power  of  destroying  both  red  and  white  blood 
corpuscles.  The  action  of  the  liver  is  mainly  on  the  red  corpuscles, 
vol.  lxxxiv.  ii.  34 
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the  corpuscles  deficient  in  haemoglobin  being  most  affected.  Most  of  the 
liberated  haemoglobin  is  retained  by  the  liver  and  further  destroyed, 
since  the  loosely-combined  iron  of  the  liver  increases  after  perfusion, 
and  the  liver  secretes  much  bile  rich  in  pigment  during  the  experiment. 
The  main  action  of  the  spleen  is  on  the  leucocytes,  especially  those  of  the 
poly-morpho-nuclear  kind,  but  a  certain  number  of  red  ones  are  destroyed 
also.  Free  haemoglobin  is  found  in  the  serum  of  the  defibrinated  blood 
used.  W.  D.  H. 

The  Sugar  in  the  Blood  after  Liver  Ablation.  Frederick  W. 
Pavy  and  Raymond  L.  Siau  ( J .  Physiol.,  1903,  29,  375 — 381). — The 
statement  of  Bock  and  Hoffmann  that  on  shutting  off  the  liver  from 
the  circulation  the  sugar  decreases  and  disappears  from  the  blood  in  45 
minutes  is  at  variance  with  later  observations,  including  those 
described  in  the  present  paper.  There  is  much  variation  in  the  rate 
of  diminution,  but  the  minimum  (about  0'5  per  cent.)  is  reached  after 
the  lapse  of  some  hours.  The  quantity  of  sugar  lost  is,  from  the  point 
of  view  of  energy,  insignificant.  The  experiments  were  made  on  cats. 

W.  D.  H. 

Fat  splitting  Ferment  of  Gastric  Juice.  Franz  Volhard 
(JSied.  Centr.,  1903,  32,  394 — 395  ;  from  Zeit.  Klin.  Med.,  43,  397. 
Compare  Abstr.,  1901,  ii,  518). — The  ferment  is  very  sensitive  towards 
alkali,  but  resists  the  action  of  hydrogen  chloride  much  more  than  the 
ferment  of  the  mucous  membrane  extract.  The  activity  of  the  ferment 
does  not  increase  regularly,  but  at  irregular  intervals.  Schiitz  and 
Boressow’s  law  relating  to  the  ferments  of  the  digestive  canal  probably 
holds  good  in  the  case  of  the  fat-splitting  ferment.  N.  H.  J,  M. 

Reversibility  of  Lipolytic  Action.  Henri  Pottevin  ( Compt ., 
rend.,  1903,  136,  1152 — 1155). — A  glycerol  extract  of  pancreas  was 
employed  in  such  excess  that  the  quantities  of  glycerol  and  water 
produced  or  absorbed  by  ferment  action  did  not  modify  its  composition 
in  any  marked  manner.  If  to  this  is  added  oleic  acid,  it  is  partially 
etherified,  and  if  mono-olein  is  added,  it  undergoes  partial  splitting. 
In  both  cases,  a  condition  of  equilibrium  is  reached  in  which  the  same 
relative  value  obtains  for  free  and  combined  acid.  The  value  of  this 
relation  varies,  other  things  being  equal,  with  the  amount  of  water  in 
the  pancreatic  extract,  rising  with  increase  in  the  amount  of  water. 
When  in  any  experiment  the  state  of  equilibrium  is  reached,  the 
relation  can  be  made  to  vary  in  one  direction  or  the  other  according  as 
water  is  added  or  removed  from  the  mixture.  W.  D.  H. 

Absorption  and  Fermentative  Splitting  of  Disaccharides  in 
the  Small  Intestine  of  Dogs.  Franz  Rohmann  and  J.  Nagano 
(Ffluger’s  Archiv,  1903,  95,  533 — 605). — The  experiments  were  made 
on  fully-grown  dogs  with  a  Yella’s  fistula.  The  rapidity  of  absorption 
is  greatest  for  sucrose ;  maltose  is  more  slowly,  and  lactose  still  more 
slowly,  absorbed.  Absorption  occurs  most  rapidly  in  the  upper  part- 
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of  the  intestine.  The  simpler  sugars  derived  from  disaccharides  are 
more  rapidly  absorbed.  Within  certain  limits,  absorption  increases 
with  the  concentration  of  the  solution.  The  secretion  of  intestinal 
juice  is  not  much  affected  by  the  concentration  of  the  sugar  solution. 
The  relative  weight  of  the  mucous  membrane  is  greater  in  the 
jejunum  than  in  the  ileum,  more  sugar  being  absorbed  in  the  former 
situation.  Water  is  most  readily  absorbed  from  solutions  of  the 
most  readily  absorbable  sugars,  but  more  rapidly  from  the  ileum  than 
from  the  jejunum.  The  juice  from  the  jejunum  contains  very  little 
invertin,  and  the  action  of  this  ferment  on  disaccharides  is  a  feeble 
one  ;  lactose  is  not  affected  at  all.  Inversion  appears  to  be  carried 
out  by  the  cells  of  the  mucous  membrane,  even  in  the  ileum,  where  the 
juice  secreted  contains  no  invertin,  but  the  action  of  the  jejunal 
membrane  is  greater.  If  the  concentration  of  the  sucrose  solution  is 
greater  than  5  per  cent.,  some  of  the  sugar  passes  into  the  circulation 
as  such  and  is  excreted  by  the  kidneys.  Lactose  is  but  little  affected 
by  the  mucous  membrane  in  the  upper  part,  and  not  at  all  in  the  lower 
portion  of  the  intestine.  W.  D.  H. 

Metabolism  in  Inanition.  I.  In  Insects.  B.  Slowtzoff 
( Beitr .  ckem.  Physiol.  Path.,  1903,  4,  23 — 39). — The  experiments 
made  on  the  May  fly  show  that  in  absolute  inanition  the  animal  loses 
about  24  per  cent,  of  its  weight.  The  daily  loss  is  greatest  at  first, 
then  falls  to  a  minimum,  rising,  however,  just  before  death.  The  loss 
is  due  to  disappearance  of  water,  fat,  and  proteid ;  chitin  is  un¬ 
affected.  Of  the  proteids,  those  which  are  phosphorised  are  most 
affected.  There  is  also  a  loss  of  inorganic  salts,  especially  of  those 
which  are  readily  soluble.  Full  analytical  figures  are  given. 

W.  D.  H. 

Intermediate  Carbohydrate  Metabolism.  I.  Ethylene 
Glycol  and  Glycolaldehyde.  Paul  Mayer  (Zeit.  physiol.  Chem., 
1903,  38,  135 — 156). — Experiments  on  rabbits  show  that  ethylene 
glycol  is  oxidised  in  the  body  into  glycollic  acid  and  oxalic  acid.  About 
a  quarter  of  the  glycol  administered  leaves  the  body  in  the  urine  as 
glycollic  acid.  The  freshly  pounded  liver  is  able  to  oxidise  glycuronic 
into  oxalic  acid,  but  does  not  possess  the  same  power  in  relation  to  glycol ; 
this  oxidation  appears  to  occur  in  the  kidney.  After  administration  of 
glycolaldehyde,  dextrose  appears  in  the  urine  very  rapidly ;  glycol- 
aldehyde,  glycollic  acid,  glyoxylic  acid,  and  tetrose  are  absent.  The 
sugar  appears  to  be  actually  formed  in  the  organism  by  condensation 
of  the  aldehyde.  W.  D.  H. 

Degradation  of  Carbohydrates  in  the  Animal  Organism.  A. 
Bach  and  F.  Battelli  ( Compt .  rend.,  1903,  136,  1351 — 1353). — It  is 
suggested  that  the  degradation  of  carbohydrates  in  the  animal  organism 
is  brought  about  by  the  alternating  action  of  two  enzymes — the  one, 
hydrolytic,  and  the  other,  oxidising  in  function  (Stoklasa  and  Czerny 
this  vol.,  ii,  321),  carbon  dioxide  being  a  constant  product  of  the 
activity  of  the  former  and  water  of  the  latter.  It  is  assumed  that 
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dextrose  is  first  decomposed  by  the  hydrolytic  enzyme  into  lactic  acid, 
then  into  alcohol  and  carbon  dioxide.  The  alcohol  is  subsequently 
oxidised  by  the  second  enzyme,  with  the  aid  of  the  oxygen  of  the 
blood,  to  acetic  acid,  which,  in  turn,  is  decomposed  into  carbon  dioxide 
and  methane,  the  latter  being  finally  oxidised  to  formic  acid,  from 
which,  by  the  activity  of  the  hydrolysing  enzyme,  carbon  dioxide  and 
hydrogen  are  produced,  the  latter  being  ultimately  oxidised  to  water. 
The  sum  of  the  heats  evolved  in  these  reactions  is  equal  to  the  heat  of 
combustion  of  dextrose.  The  view  adopted  by  Gautier  and  by  Stoklasa 
(this  vol.,  ii,  320,  and  388),  that  energy  is  liberated  by  the  anaerobic 
fermentation  of  carbohydrates,  is  not  in  harmony  with  known  thermo¬ 
chemical  facts.  T,  A.  H. 

Behaviour  of  Stereoisomerides  in  the  Animal  System.  II. 
The  Transformations  of  the  Three  Mannoses  in  Rabbits. 
Carl  Neuberg  and  Paul  Mayer  ( Zeit .  physiol.  Ghem 1903,  37, 
530 — 544.  Compare  Neuberg  and  Wohlgemuth,  Abstr.,  1902,  ii, 
336). — d-,  1-,  and  i-Mannoses  have  been  administered  to  rabbits  per 
os,  and  by  subcutaneous  and  by  intravenous  injection.  In  most  cases, 
especially  per  os,  df-mannose  is  completely  used  up,  a  very  small  part 
of  the  Z-mannose  is  eliminated  as  such,  and  a  further  quantity  as 
7-glucose  ;  with  t-mannose,  a  mixture  of  l-  and  i-mannoses  and  of  l-  and 
i-glucoses  is  obtained.  With  subcutaneous  and  intravenous  injections, 
a  portion  of  the  tZ-mannoso  is  eliminated  as  such. 

I-  and  i-Mannoses  can  serve  as  a  source  of  glycogen  when  the 
animal  has  been  sufficiently  deprived  of  food ;  in  fact,  the  whole  of 
the  sugar  may  be  used  for  this  purpose.  J.  J.  S. 

Production  of  Homogentisic  Acid  from  Phenylalanine. 
W.  Falta  and  Leo  Langstein  (Zeit.  physiol.  Chem.,  1903,  37, 
513 — 517). — Relatively  large  amounts  of  homogentisic  acid, 
C6H4(OH)  2*C02H,  are  found  in  the  urine  of  patients  to  whom  phenyl¬ 
alanine  (10  portions  of  0  5  gram  each  in  one  day)  has  been  adminis¬ 
tered.  Practically  90  percent,  of  the  Z-phenylalanine  administered  can 
be  obtained  in  the  form  of  excess  of  homogentisic  acid.  With  cZ-Z-phenyl- 
alanine,  only  some  50  per  cent,  is  recovered  in  this  form.  J.  J.  S. 

Physiological  Decomposition  of  Iodoalbumin.  Max  Mosse 
and  Carl  Neuberg  (Zeit.  physiol.  Ghem.,'.  1903,  37,  427 — 441). — 
The  earliest  experiments  of  Hofmeister  (Abstr.,  1898,  i,  390)  and 
Oswald  (1899,  ii,  439)  have  proved  that  the  iodine  of  iodoproteids 
is  eliminated  as  soluble  metallic  iodides  in  the  urine  of  animals  which 
have  received  only  a  relatively  small  amount  of  the  iodine  compound. 
The  authors’  experiments  have  been  made  on  dogs  and  rabbits,  and  in 
each  case  the  iodoalbumin  was  given  on  from  9 — 25  consecutive  days, 
and  after  the  lapse  of  several  days  the  animal  was  killed  and  its 
Various  tissues  examined.  The  iodoalbumin  employed  was  a  specimen 
of  commercial  sodium  “  iodeigon,”  consisting  of  the  sodium  salt  of  an 
iodated  ovalbumin.  In  most  of  the  tissues  and  animal  liquids,  soluble 
organic  compounds  containing  iodine  have  been  detected,  and  in  the 
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liver  and  muscles  of  the  rabbits  insoluble  iodinated  proteids  have  also 
been  recognised. 

o-Iodohippuric  acid  has  been  isolated  from  the  urine  of  rabbits  fed 
with  the  iodoalbumin,  and  o-iodobenzoic  acid  from  the  blood  of  dogs 
treated  in  the  same  manner.  No  definite  compounds  could  be  isolated 
from  dogs’  urine.  The  two  compounds  mentioned  are  not  formed 
when  the  original  iodoalbumin  is  boiled  with  hydrochloric  acid.  It  is 
considered  highly  probable  that  the  o-iodobenzoic  and  hippuric  acids 
are  obtained  by  the  elimination  of  one  or  more  substituents  from  more 
complex  products.  J.  J.  S. 

Inhibition  of  Precipitin  Reactions.  Leonor  Michaelis  ( Beitr . 
chem.  Physiol.  Path.,  1903,  4,  59 — 78). — The  influences  which  inhibit 
precipitin  reactions  are  partly  general,  partly  specific.  Solutions  of 
all  proteids,  if  sufficiently  concentrated,  will  hinder,  retard,  or  prevent 
tbe  reaction.  This  is  a  general  reaction.  The  addition  of  precipitin, 
previously  heated  to  72°,  inhibits  the  reaction  of  fresh  precipitin  ;  this 
is  specific,  the  inhibition  being  observed  only  if  the  same  precipitin 
is  used  in  both  cases.  An  excess  of  precipitable  substance  hinders 
the  precipitating  action,  and  if  a  precipitate  forms  this  dissolves  on 
adding  more  precipitable  substance.  W.  D.  H. 

Kinase,  Antikinase,  and  Protrypsin.  A.  Dastre  and  A. 
Stassano  ( Gompt .  rend.  Soc.  Biol.,  1903,  55,  633 — 635,  635 — 637). — 
The  effect  of  antikinase  on  kinase  is  the  result  of  inhibition,  not 
destruction,  of  the  latter  ferment.  Antikinase  is  destroyed  spon¬ 
taneously,  especially  at  37°  ;  kinase  is  destroyed  more  slowly.  When 
kinase  is  mixed  with  inactive  pancreatic  juice,  it  forms  a  powerful 
proteolytic  mixture ;  kinase,  however,  preserves  its  individuality,  as 
can  be  proved  by  the  inhibiting  effect  which  antikinase  can  still  exert 
upon  it,  W.  D.  H. 

Photo-electric  Changes  in  the  Prog’s  Bye.  Francis  Gotch 
{J.  Physiol.,  1903,  29,  388 — 410). — The  photo-electric  changes  were 
studied  with  the  capillary  electrometer.  Attention  is  drawn  to  the 
long  latent  period  and  sustained  character  of  the  response.  The 
effects  are  monophasic,  whether  produced  by  illumination  or  shutting 
off  the  light.  There  are  probably  two  chemical  substances  in  the 
retina,  one  of  which  reacts  to  light,  the  other  to  darkness.  For 
either  change  to  occur  markedly,  the  eye  must  be  previously  adapted, 
that  is,  t>  substance  must  undergo  a  phase  of  metabolism  under  con¬ 
ditions  opposite  to  those  which  evoke  the  reaction.  Thus,  the  favour¬ 
able  condition  for  obtaining  a  good  effect  on  illumination  is  previous 
darkness,  and  the  favourable  condition  for  obtaining  an  effect  on 
cessation  of  the  light  is  previous  illumination.  W.  D.  H. 

Influence  of  Radium  on  the  Growth  of  Animal  Tissues. 
Georges  Bohn  {Gompt.  rend.,  1903,  136,  1012 — 1013). — The  rays 
emitted  from  radium  lessen  the  growth  of  animal  tissues,  as  seen  in 
experiments  on  various  embryos.  In  epithelial  tissues,  the  nucleus  is 
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dislocated  and  pigment  is  produced.  The  rays  appear  to  act  on  the 
chromatin  of  the  cells.  W.  D.  H. 

Action  of  Calcium  on  the  Heart.  O.  Langendorff  and 
Werner  Hueck  ( Pjtiiger's  Archiv,  1903,  96,  473 — 485). — A  number 
of  experiments  described  on  the  hearts  of  both  warm-  and  cold-blooded 
animals  emphasise  the  importance  of  the  action  of  calcium  on  the 
heart,  and  suggest  its  therapeutic  use.  W.  D.  H. 

Action  of  Iodine  on  Lymphoid  Tissues.  Marcel  Labb£  and 
Leon  Lortat-Jacob  ( Compt.rend .  Soc.Biol.,  1903,55,  551 — 552). — In 
the  guinea-pig,  rabbit,  and  dog,  iodine  produces  mono-nucleosis  and 
is  an  excitant  of  the  functions  of  lymphoid  tissue.  This  coincides 
with  its  value  in  therapeutics.  W.  D.  H. 

Haemolysis  in  the  Spleen.  Diarmid  Noel  Paton  and  Alexander 
Goodall  (J.  Physiol .,  1903,29,  411 — 439). — Removal  of  the  spleen 
is  not  followed  by  any  increase  in  any  kind  of  blood  corpuscles.  The 
excess  of  red  corpuscles  added  to  the  blood  by  injecting  the  blood  of 
other  animals  disappears  at  the  same  rate  whether  the  spleen  is 
present  or  absent.  Injection  of  water  (a  solvent  of  haemoglobin)  leads 
to  exactly  the  same  haemolysis  and  recovery  in  normal  and  spleenless 
animals.  Injection  of  agents  toxic  to  the  red  corpuscles  (such  as 
tolylenediamine  or  phenylhydrazine)  causes  a  great  destruction  of  red 
and  white  corpuscles,  but  the  anaemia,  which  resembles  pernicious 
anaemia  in  many  points,  passes  off  in  rabbits  and  dogs  in  about  three 
weeks ;  pigment  which  gives  the  reactions  of  “  free  iron  ”  occurs  in 
the  spleen,  lymph  glands,  bone  marrow,  kidney,  liver,  and  suprarenal 
cortex,  in  the  order  named.  Regeneration  is  confined  to  the  marrow, 
and  the  blood  temporarily  reverts  to  a  fcetal  type.  In  spleenless 
animals,  the  anaemia  is  rather  less  about  the  fourth  day  because  of 
the  less  rapid  removal  of  dead  red  corpuscles  from  the  circulation. 

The  anaemia  induced  by  feeding  rabbits  on  a  diet  poor  in  iron 
and  proteid  (rice)  is  more  marked  in  spleenless  than  in  normal  animals, 
the  spleen  apparently  acting  as  a  storehouse  for  iron  which  would 
otherwise  be  lost. 

There  is  no  evidence  that  the  spleen  has  any  active  haemolytic 
power.  It  is  rather  a  scavenger  of  the  blood,  removing  dead  red 
corpuscles,  breaking  down  the  haemoglobin,  and  retaining  the  iron  for 
use  in  the  regeneration  of  the  blood  corpuscles.  W.  D.  H. 

Effects  of  Constituents  of  Ringer’s  Fluid  on  Skeletal 
Muscles.  R.  Row  (J.  Physiol.,  1903,  29,  440 — 450). — Ringer’s  fluid 
and  normal  salt  solution,  when  circulating  through  a  skeletal  muscle 
of  Kana  hexadactyla,  behave  exactly  as  they  do  on  the  heart,  sodium 
chloride  alone  causing  a  gradual  diminution  of  contractility  and 
oedema.  This  takes  only  a  few  minutes.  The  calcium  salt  is  respon¬ 
sible  for  the  manifestation  of  contractions.  If  calcium  is  present, 
potassium  salts  produce  no  marked  alteration.  In  toxic  doses, 
potassium  and  calcium  salts  are  antagonistic.  W.  D.  H. 
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The  Normal  Presence  of  Lead  in  the  Organism.  G.  Meill^re 
(CompL  rend.  Soc.  Biol.,  1903,  55,  517—518,  518— 520).— It  is  stated 
that  the  tissues,  especially  liver  and  spleen,  contain  traces  of  lead  in 
nearly  all  the  normal  subjects  examined.  No  doubt  the  impregnation 
is  due  to  preserves,  water,  &c.  It  is  remarkable  how  the  quantity  of 
lead  may  vary  in  many  people  without  producing  bad  effects ;  this  is 
attiibuted  to  idiosyncrasy  or  immunity,  natural  or  acquired.  The 
second  paper  relates  to  the  distribution  of  lead  in  cases  of  plumbism. 
Most  is  found  in  bone,  teeth,  and  brain ;  the  liver  and  grey  matter  of 
the  brain  come  next ;  then  the  kidneys  ;  most  of  the  other  organs 
contain  small  amounts.  Analytical  figures  are  given.  W.  D.  II. 

Arsenic  in  Hens’  Eggs.  Gabriel  Bertrand  ( Compt .  rend., 
1903,  136,  1083 — 1085). — As  a  support  to  the  doctrine  that 
arsenic  is  a  physiological  constituent  of  living  organisms,  it  is  shown 
to  occur  in  hens’  eggs.  A  single  egg  contains  about  one  two- 
hundredth  of  a  milligram  ;  most  of  this  is  in  the  yolk.  W.  D.  H. 

The  Mesenterial  Fat  of  Thalassochelys  Corticata  and 
Cyprinus  Carpio.  Emil  Zdarek  \(Zeit.  physiol.  Chern.,  1903,  37, 
460 — 463). — The  oil  from  Thalassochelys  corticata  has  a  dark  yellow 
colour  and  a  disagreeable  odour.  It  does  not  dissolve  in  70  per  cent, 
alcohol,  and  at  the  ordinary  temperature  is  partly  solid  and  partly 
liquid.  The  oil  from  Cyprinus  carpio  is  very  similar,  but  has  a  less 
objectionable  odour.  The  following  data  are  given  : 

Thalassochelys.  Cyprinus. 


Sp.  gr.  at  42*5° .  0-9098  0-9107 

Melting  point  . . .  23 — 27°  25 '6° 

Solidifying  point .  10°  8-8° 

Acid  number  .  0-57  0  18 

Saponification  number  .  209  202 -3 

Mean  mol.  wt.  of  the  fatty  acids .  268  277"7 

Beichert-Meissl  number .  4 -6  2  1 

Iodine  number .  112  84  3 

Iodine  number  of  the  fatty  acids  .  119  84- 2 

Solidifying  point  of  the  fatty  acids  .  28'2°  28  0° 

Melting  point  of  the  fatty  acids  .  30-2°  33-4° 

Acetyl  number  .  8‘7  12-9 

Acetyl  number  for  the  acids  .  203  201-1 

J.  J.  S. 


Glycogen.  Eduard  Pfluger  (P finger's  Archiv,  1903,  96,  1 — 398). 
— A  collation  of  facts  in  reference  to  glycogen,  presenting  mainly 
the  author’s  work  on  the  subject.  W.  D.  H. 

Meat  Extracts.  I.  Friedrich  Kutscher  and  H.  Steudel  (Beit, 
physiol.  Chem.,  1903,  38,  101). — The  main  question  investigated  is  the 
presence  of  succinic  acid  in  meat  extracts.  Some  authors  regard  this 
material  as  a  product  of  putrefaction  or  autolysis,  and  some  consider 
that  it  originates  from  phosphorcarnic  acid.  Whether  its  absence  is  a 
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guarantee  that  the  material  from  which  the  extract  was  prepared  is 
blameless  is  a  matter  of  doubt.  The  present  paper  does  little  more 
than  raise  these  questions,  but  a  further  communication  on  the  subject 
is  promised.  W.  D.  H. 

Constitution  of  Snake  Venom  and  Snake  Sera.  Simon  Flexner 
and  Hideyo  Noguchi  ( J .  Pathol.,  1903,  8,  379 — 410). — An  account  of 
numerous  experiments  on  snake-poison  and  snake  sera ;  the  Crotalus 
was  mainly  investigated,  and  the  research  follows  the  (lines  of  the 
usual  routine  on  questions  of  immunity.  W.  D.  H. 

Chemistry  of  Sputum.  Fr.  Wanner  ( Chem .  Centr.,  1903,  i, 
985 — 986  ;  from  Deutsch.  Arch.  klin.  Med.,  75,  347 — 377). — Sputum 
never  contains  true  peptone ;  primary  proteoses  were  also  absent,  but 
deutero-proteose  is  present ;  proteid  decomposition  in  sputum  is 
thus  allied  to  what  occurs  on  tryptic  digestion.  Albumin  and  globulin 
are  present.  Mucein  was  estimated  by  the  amount  of  reducing 
substance  formed  after  boiling  with  10  per  cent,  hydrochloric  acid. 
After  autolysis  of  muco-purulent  sputum,  the  cells  are  dissolved. 
Nucleo-proteid  is  formed,  but  the  main  proteid  is  proteose;  true  peptone 
was  absent.  Amino-acids  are  also  formed.  W.  D.  H. 

Urobilin  in  Cows’  Milk.  A.  Desmouliere  and  E.  Gautrelet 
(Compt.  rend.  Soc.  Biol.,  1903,  55,  632 — 633). — In  continuation  of 
work  which  has  shown  urobilin  to  be  present  in  blood  and  serous  6  uid, 
it  is  now  stated  that  the  yellow  pigment  of  cows’  milk  usually  described 
as  a  lipochrome,  is  wholly  or  almost  entirely  urobilin.  W.  D.  H. 

Diminution  of  the  Lecithins  in  Milks  Subjected  to  Heating. 
Fred.  Bordas  and  Sig.  de  Raczowski  (Ann.  Chirn  anal.,  1903,  8, 
168 — 169.  Compare  Abstr.,  1902,  ii,  587). — Experiments  showing 
that  milk  may  lose  from  14  to  28  per  cent,  of  its  lecithin  when 
heated  over  the  naked  fire  at  temperatures  varying  from  60°  to  95°. 
When  heated  in  an  autoclave  at  105 — 110°,  the  loss  may  amount  to 
30  per  cent.  The  loss  is  reduced  to  about  12  per  cent,  when  the  milk 
is  heated  for  30  minutes  at  95°  on  the  water-bath.  L.  de  K. 

Introduction  of  Foreign  Bodies  into  the  Gall-bladder.  E. 
Scott  Carmichael  (J.  Pathol.,  1903,  8,  453 — 457). — Foreign  bodies 
introduced  into  the  gall-bladder  of  dogs  and  rabbits  bring  about  the 
deposition  of  calculus-forming  substances.  The  substance  deposited 
is  mainly  calcium  carbonate  mixed  with  proteid,  leucocytes,  and 
desquamated  epithelial  cells.  No  cholesterol  was  found.  These 
changes  occur  whether  micro-organisms  are  present  or  not. 

W.  D.  H. 

Formation  of  Gall-stones.  Vaughan  Harley  and  J.  0. 
Wakelin  Barratt  (J.  Physiol.,  1903,  29,  341 — 351). — If  gall-stones 
are  placed  into  the  healthy  gall-bladder  of  a  dog,  they  disappear  in 
from  6  to  12  months ;  bacteria  are  absent.  If  cholecystitis  is 
present,  the  gall-stones  introduced  are  not  altered.  In  some  of  these 
cases,  micro-organisms  were  present,  in  others  absent.  W.  D,  H. 


PHYSIOLOGICAL  CHEMISTRY. 


501 


Diuresis.  VII.  Wilhelm  Filehne  and  W.  Ruschhaupt.  VIII. 
Wilhelm  Filehne  and  H.  Biberfeld  (P finger's  Archiv,  1903,  95, 
409 — 438,  439 — 446.  Compare  this  vol.,  ii,  33). — Further  researches 
on  the  influence  of  saline  diuretics  on  the  flow  of  urine  which  tell 
against  the  theories  of  filtration  and  reabsorption  of  the  secretion. 
The  first  paper  treats  of  the  question  in  those  cases  where  there  is 
hindrance  to  the  flow  of  water.  The  second  treats  mainly  of  the 
ability  of  the  muscles  to  take  up  water  under  the  influence  of  various 
drugs.  W.  D.  H. 

Excretion  of  Glycuronic  Acid.  Paul  Mayer  ( Chem .  Cenlr., 
1903,  i,  1151 — 1152;  from  Berlin  Min.  Woch.,  40,  292 — 297.  Com¬ 
pare  Abstr.,  1902,  ii,  616). — Further  experiments  on  this  question  are 
given,  and  the  results  of  other  authors,  especially  of  Bial,  are  criticised. 
The  author  does  not  consider  that  Bial’s  methods  prove  the  existence  of 
glycuronic  acid  in  the  fseces.  W.  D.  H. 

Phloridzin  Glycosuria.  Frederick  W.  Pavy,  T.  Gregor  Brodie, 
and  Raymond  L.  Siau  (J.  Physiol.,  1903,  29,  467 — 491). — Injection  of 
phloridzin  into  one  renal  artery  produces  glycosuria  in  that  kidney 
prior  to,  and  to  a  greater  extent  than  from,  the  other.  Perfusion  of 
a  surviving  kidney  with  blood  containing  phloridzin  produces  diuresis 
and  glycosuria ;  the  amount  of  sugar  in  the  urine  cannot  be  accounted 
for  by  that  which  disappears  from  the  blood.  Intravenous  injection  of 
phloridzin  after  ablation  of  all  the  abdominal  organs  except  the 
kidneys,  produces  glycosuria,  and  this  persists  after  the  blood-sugar  has 
fallen  to  its  lowest  level.  The  effect  is  attributed  to  a  specific  action 
on  the  renal  cells  by  which  they  acquire  the  power  of  producing  sugar, 
probably  from  some  constituent  brought  to  them  by  the  blood ;  what 
this  constituent  is,  is  unknown.  The  action  may  be  compared  to  that 
by  which  lactose  is  set  free  by  the  cells  of  the  mammary  gland. 

W.  D.  H. 

Leucocytic  Changes  following  Splenectomy  combined 
with  Intravenous  Injections  of  Sodium  Cinnamate.  H.  Batty 
Shaw  (J.  Pathol.,  1903,  8,  435 — 442). — The  experiments  recorded, 
which  were  made  on  cats,  confirm  the  view  that  the  more  complex 
leucocytes  are  derived  from  the  simpler  ones.  Removal  of  the  spleen 
combined  with  injections  of  sodium  cinnamate  intensifies  the  final 
conversion  of  intermediate  cells  into  poly-morpho-nuclear  cells,  but 
injection  alone  will  produce  the  same  result.  W.  D.  H. 

Proteid  Precipitable  by  Acetic  Acid  in  Pathological  Urines. 
Matsumoto  (Chem.  Centr.,  1903,  i,  986  ;  from  Deutsch.  Arch.  Min. 
Med.,  75,  398 — 411). — The  greater  part  of  the  proteid  precipitable  by 
acetic  acid  from  certain  cases  of  pathological  urine  consists  of  fibrino- 
globulin  and  euglobulin,  and  occasionally  nucleoproteid  in  small 
amounts.  Similar  results  were  obtained  with  the  pleural  and  peri¬ 
toneal  fluids.  W.  D.  H. 

Action  of  Arsenic  on  the  Bone  Marrow  of  Man  and  Animals. 
"Ralph  Stockman  and  Francis  J.  Charteris  (J.  Pathol.,  1903,  8, 
443 — 447).* — In  small  repeated  doses,  arsenic  causes  an  increase  in  the 
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leucoblastie  cells  of  the  red  marrow,  little  or  no  change  in  the 
erythroblastic  cells,  marked  hypersemia,  and  atrophy  of  fat-cells.  No 
increase  in  the  red  corpuscles  or  haemoglobin  of  the  blood  occurs.  In 
larger  doses  which  cause  emaciation,  the  marrow  undergoes  hyaline 
degeneration,  and  the  red  corpuscles  and  haemoglobin  of  the  blood  are 
diminished.  Other  poisons,  however,  produce  similar  effects.  The 
beneficial  action  of  arsenic  in  certain  forms  of  intense  anaemia  is  not 
due  to  any  direct  action  on  blood  formation  ;  the  drug  probably  acts 
on  the  parasites  to  which  such  conditions  are  due.  W.  D.  H. 

Physiological  Action  of  Caesium  Chloride.  G.  A.  Hanford 
(Amer.  J.  Physiol .,  1903,  9,  214 — 237). — Caesium  chloride  destroys  the 
irritability  of  both  muscle  and  nerve  and  in  frogs  produces  paralysis. 
In  mammals,  death  is  caused  by  cardiac  failure,  and  in  addition  to 
paralysis  marked  gastro-intestinal  troubles  occur.  Its  elimination  by 
urine  and  faeces  is  rapid.  No  noteworthy  effects  on  metabolism  were 
observed.  It  produces  no  effect  on  cilia  or  red  blood  corpuscles. 

W.  D.  H. 

Physiological  Action  of  Somnoform  and  Ethyl  Bromide. 
Sydney  W.  Cole  ( Proc .  Physiol.  Soc.,  1903,  xxv — xxvi;  J.  Physiol ., 
29). — Somnoform  is  a  mixture  of  ethyl  chloride  65  parts,  methyl 
chloride  30  parts,  and  ethyl  bromide  5  parts.  It  has  been  introduced 
as  an  anaesthetic  for  minor  operations.  Its  actions  tested  on  animals 
differ  from  those  of  ethyl  bromide  in  degree  only.  It  increases  the 
rate  and  tone  of  the  diaphragm;  in  toxic  doses,  it  causes  death  by  tonic 
stoppage  of  this  muscle,  while  the  heart  still  beats  strongly.  This 
occurs  after  section  of  the  vagi  and  is  therefore  an  effect  on  the 
respiratory  centre.  Small  doses  cause  a  small  rise  of  arterial  pressure 
due  to  cardiac  acceleration.  With  large  doses,  especially  if  the 
vagi  are  cut,  the  arterial  pressure  gradually  falls  and  the  heart  is 
slowed.  During  the  anmsthesia,  vagus  stimulation  fails  to  affect  the 
heart.  This  is  due  to  the  action  of  the  anaesthetic  on  the  ganglion 
cells  in  the  heart  or  the  preganglionic  terminations  around  them. 
Muscular  relaxation  is  seldom  complete  except  with  dangerous  doses. 

W.  D.  H. 

Physiological  Action  of  Phenanthrene  Derivatives.  P. 
Bergell  and  Robert  Pschorr  (Zeit.  physiol.  Chem.,  1903,38, 16 — 38). 
— Phenanthrene  is  completely  innocuous  to  the  animal  organism,  and 
in  rabbits  is  excreted  as  a  compound  with  glycuronic  acid.  2-,  3-, 
and  9-Hydroxyphenanthrenes  produce  tetanic  convulsions ;  this  is 
not  affected  by  the  position  of  the  hydroxyl  group.  Phenanthrene- 
9-carboxylic  acid  and  phenanthrene-3-sulphonic  acid  produce  the  same 
effect ;  the  introduction  of  a  methoxyl  group  (4-methoxyphenanthrene- 
9-carboxylic  acid)  influences  this  very  little,  but  further  introductions 
of  alkyl  and  acyl  groups  (for  example,  3-acetoxy-4 : 8-dimetUoxy- 
phenanthrene-9-carboxylic  acid)  lessen  the  toxicity.  No  narcotic 
action  was  observed.  Whether  the  convulsive  effects  of  morphine 
are  due  to  the  phenanthrene  groups  is  still  uncertain.  Phenantbra- 
quinone-3-sulphonic  acid  produces  no  tetanic  effects,  but  both  in  vivo 
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and  in  vitro  causes  the  formation  of  methaemoglobin ;  this  is  attri¬ 
butable  to  the  quinone  group.  W.  D.  H. 

Antitoxic  Effects  of  Urea  and  Sugars.  Edmond  Lesne  and 
Charles  Richet,  jun.  ( Compt .  rend.  Soc.  Biol.,  1903,  55,  590 — 592). 
— It  is  held  that  the  toxicity  of  a  poison  can  be  raised  or  lowered  by 
increasing  or  diminishing  the  proportion  of  non-toxic  soluble  sub¬ 
stances.  Thus  intravenous  injection  of  sodium  chloride  in  the  dog 
increases  the  amount  of  potassium  iodide,  ammonium  salts,  and  cocaine 
required  to  cause  death.  It  is  now  shown  that  other  diffusible  and 
inoffensive  substances  (urea  and  sugars)  have  the  same  effect,  although 
to  a  less  marked  degree.  W.  D.  H. 
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The  Decomposition  of  Cellulose  by  Aerobic  Micro-organ¬ 
isms.  G.  van  Iterson,  jun.  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1903,  5,  685 — 703). — The  decomposition  of  cellulose  by  denitrifying 
bacteria  has  been  studied.  The  experiments  were  carried  out  with 
Swedish  filter  paper.  The  cellulose  is  broken  down  by  the  action  of 
denitrifying,  non-spore  forming,  aerobic  bacteria,  provided  that 
there  is  a  limited  supply  of  air.  If  nitrates  be  present  in  the  nutri¬ 
tive  medium,  only  nitrogen  and  carbon  dioxide  are  evolved  during  the 
decomposition.  Cellulose  seems  to  exert  no  retarding  influence  on 
the  nitri6cation  of  ammonium  salts  provided  that  there  is  a  sufficient 
aeration.  In  the  self-purification  of  waters  and  of  the  soil,  and  in 
the  biological  treatment  of  sewage,  the  combined  actions  of  nitrifica¬ 
tion  and  denitrification  play  an  important  part  in  causing  the  disap¬ 
pearance  of  the  cellulose. 

Amongst  the  aerobic,  non-spore  forming  bacteria  which  attack 
cellulose,  the  brown  pigment  bacterium,  Bacillus  ferrugineus,  is  pre¬ 
dominant. 

In  nutrient  media  in  which  cellulose  is  being  destroyed  by  aerobic 
bacteria  after  inocculation  with  ditch  mud  or  garden  soil,  rich  spirillae 
cultures  are  obtained,  and  probably  the  distribution  of  spirillee  in 
nature  is  governed  by  cellulose.  A  chief  cause  of  the  brown  colour  of 
humus  is  a  pigment  formed  from  cellulose  by  bacteria  or  moulds. 
Most  moulds  attack  cellulose,  and  the  action  is  due  to  a  specific  enzyme 
for  which  the  author  suggests  the  name  cellulase.  The  aerobic 
destruction  of  cellulose  accounts  for  the  fact  that  wood  or  rope  partly 
immersed  in  water  become  weak  at  the  place  of  contact  of  water  and 
air.  J.  McO. 

A  Mould  Converting  Quinic  Acid  into  Protocatechuic  Aoid- 
Oskar  Emmerling  and  Emil  Abderhalden  ( Gentr .  Baht.  Par,,  1903, 
337 — '339). — The  conversion  by  moulds,  of  cpiioic  acid  into  proto- 
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catechuic  acid,  previously  observed  by  Low  (Abstr.,  1881,  602),  is 
found  to  be  caused,  to  the  extent  of  12  per  cent.,  by  a  mould,  Micro¬ 
coccus  chinicus,  isolated  from  putrid  meat  extract.  The  change  does 
not  occur  to  any  considerable  extent  in  the  absence  of  air. 

Ten  per  cent,  solutions  of  sodium  citrate  are  partially  converted  by 
putrid  meat  extract  into  acetic  and  succinic  acids,  this  being  due,  how¬ 
ever,  not  to  M.  chinicus,  but  to  other  moulds  which  are  still  under 
examination.  G.  D.  L. 

Composition  of  the  Tubercle  Bacilli  derived  from  various 
Animals.  E.  A.  de  Schweinitz  and  M.  Dorset  ( J .  Amer.  Chem.  Soc., 
1903,  £5,  354 — 358). — The  following  amounts  of  ether,  alcohol,  and 
chloroform  extracts  were  found  in  (1)  bovine,  (2)  swine,  (3)  horse, 
(4)  avian,  (5  and  6)  attenuated  and  virulent  human  tubercle  bacilli 
after  washing  out  any  adherent  culture-media  and  most  of  the  con¬ 
stituents  soluble  in  water  : 


1.  2.  3.  4.  5.  6. 

Ether  extract  .  17-70  12-56  23'38  17-36  28-72  20-31 

Alcohol  extract .  8*13  7*83  8*18  13-27  7'36  7*22 


Chloroform  extract  ...  0‘49  0*20  0'20  0  02  1  *33  0"48 

The  acid  values  of  the  ether  and  alcohol  extracts,  the  total  ash,  and 
the  phosphoric  acid  were  also  determined. 

It  is  suggested  that  the  virulent  human,  bovine,  horse,  and  swine 
tubercle  bacilli,  which  contain  less  harmless  matter  than  the  attenuated 
human  tubercle  bacilli,  produce  greater  amounts  of  poisonous  proteids. 

It  was  previously  shown  ( Centr .  Bakt.  Par.,  1897,  22,  i,  209)  that 
cultivations  of  human  tubercle  bacilli  contain  a  very  virulent  acid-like 
necrotic  substance.  This,  being  readily  soluble  in  water,  would  not  be 
included  in  the  above  extracts.  N.  H.  J.  M. 

Fat  of  Tubercle  Bacilli.  Karl  J.  Kresling  {Chem.  Centr.,  1903, 
i,  1153;  from  Arch.  Soc.  hiol.  St.  Petersb.,  9,  359 — 376). — The  dry 
substance  obtained  from  tubercle  bacilli  in  the  preparation  of 
tuberculin  contained  3  94  per  cent,  of  water,  8"57  of  nitrogen,  38-95  of 
fat,  and  0*97  of  other  organic  substances  not  containing  nitrogen. 
The  percentage  of  nitrogen  corresponds  with  53*59  of  proteid  sub¬ 
stances,  if  the  nitrogen  contained  in  the  lecithins  and  other  compounds 
which  are  soluble  in  chloroform,  benzene,  ether,  and  alcohol  is 
neglected.  The  fatty  substances  extracted  by  chloroform  melt  at  46°, 
have  an  acid  number  23"08,  Reichert-Meissl  number  2’01,  Hehner 
number  74"23,  saponification  number  60‘70,  ester  number  37’62,  and 
Hiibl  iodine  number  9"92.  They  contain  14*38  per  cent,  of  free  fatty 
acids,  77*25  of  neutral  fats  or  esters,  39*10  of  alcohols  extracted  from 
the  esters  and  melting  at  43-5 — 44°,  0*16  of  lecithin,  and  7*3  of 
substances  soluble  in  water;  25*76  per  cent,  of  substances  soluble  in 
water  are  extracted  after  the  complete  hydrolysis  of  the  fats. 

E.  W.  W. 

Biology  of  Yeast.  Reginald  O.  Herzog  ( Zeit .  physiol.  Chem ., 
1903,  37,  396— 399).— Different  substances  have  been  introduced  into 
yeast  which  has  been  allowed  to  undergo  spontaneous  fermentation. 
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Usually  10  grams  of  the  substance  were  left  for  2 — 3  weeks  in  contact 
with  2  litres  of  well-washed  yeast  at  a  temperature  of  38°,  toluene 
being  added  if  necessary. 

It  has  been  found  that  salicyl  alcohol  is  oxidised  to  the  correspond¬ 
ing  acid;  thymol  is  oxidised  to  an  acid  melting  at  187°,  and  cymene 
yields  crystals  of  a  compound  containing  nitrogen. 

The  numbers  obtained  by  Hansen  for  the  time  required  for  spore 
development  of  different  species  of  Saccharomyces  at  different  tempera¬ 
tures  have  been  employed  for  the  calculation  of  the  velocity  of  spore 
formation  and  velocity-temperature  curves  have  been  constructed 
using  these  values.  The  curves  are  of  the  usual  form,  and  each  shows 
a  maximum  (compare  Tammann,  Abstr.,  1892,  899).  J.  J.  S. 

Assimilation  of  Carbon  Dioxide  in  Green  Plants.  Thomas 
Bokorny  ( Chem .  Zeit.,  1903,  27,  525 — 527.  Compare  Abstr.,  1902, 
ii,  345). — Experiments  with  Petroselinum  sativum  showed  that  assimi¬ 
lation  is  checked  in  solutions  containing  1  part  of  formaldehyde  in 
20,000,  and  even  by  1  in  50,000.  It  is  therefore  impossible  for 
appreciable  amounts  of  formaldehyde  to  accumulate  in  plants.  There 
is  nothing  improbable  in  the  assumption  that  formaldehyde  is  im¬ 
mediately  converted  into  carbohydrate.  As  regards  the  assumed 
reduction  of  carbon  monoxide,  however,  it  is  pointed  out  that  produc¬ 
tion  of  hydrogen  has  hitherto  only  been  observed  in  fermentation 
processes.  The  conclusion  is  drawn  that  hydrogen  carbonate  is 
directly  reduced  to  formaldehyde  by  the  chlorophyll-apparatus  in 
presence  of  an  adequate  amount  of  light.  N.  H.  J.  M. 

R61e  of  Calcium  Oxalate  in  Plant  Nutrition.  Amar  ( Compt . 
rend.,  1903,  136,  901 — 902). — Several  caryophyllous  plants,  with  five 
or  six  pairs  of  leaves,  were  removed  from  the  soil  and  transferred  to 
nutritive  solutions  free  from  calcium.  On  examining  the  leaves  55 
days  afterwards,  it  was  found  that  the  recently  developed  upper  leaves 
did  not  contain  calcium  oxalate,  whilst  the  lower  leaves  were  normal  in 
this  respect.  The  same  applies  to  the  stems.  Similar  plants  germi¬ 
nated  and  grown  in  the  same  nutritive  solution  were  quite  free  from 
calcium  oxalate.  N.  H.  J.  M. 

Influence  of  Formaldehyde  on  the  Vegetation  of  White 
Mustard.  Raoul  Bouilhac  and  Ercole  Giustiniani  {Compt.  rend., 
1903,  130,  1155 — 1157). — White  mustard  was  successfully  grown 
in  mineral  solutions  containing  formaldehyde  when  the  amount  of 
light  was  insufficient  for  normal  chlorophyllous  assimilation.  When, 
however,  the  amount  of  light  was  further  diminished,  the  plants  died. 
A  certain  quantity  of  light  seems  to  be  necessary  for  the  assimilation  of 
formaldehyde.  N.  H.  J.  M. 

Influence  of  the  Nature  of  External  Media  on  Vegetable 
Acidity.  Eugene  Charabot  and  Alexandre  Hubert  {Compt.  rend., 
1903, 136, 1009 — 1011). — When  peppermint  plants  were  manured  with 
mineral  salts,  there  was  in  every  oase  an  increase  of  volatile  acids  in 
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the  fresh  leaves.  The  amounts  of  volatile  acids  in  the  dry  leaves 
were  more  irregular ;  it  was  found  that  chlorides  and  sulphates 
slightly  increase  and  that  nitrates  seem  to  decrease  the  volatile  acids 
in  the  fresh  leaves.  With  disodium  hydrogen  phosphate)  there  was  a 
marked  increase  in  the  volatile  acids. 

The  same  groups  of  salts  which  cause  the  greatest  diminution  in 
the  amount  of  water  in  plants  (this  vol.,  ii,  233)  give  rise  to  the 
highest  ratio  between  the  volatile  acids  present  as  esters  and  the 
total  volatile  acids. 

As  regards  the  alkalinity  of  the  ash,  it  was  found  that,  at  the 
beginning  of  the  vegetative  period,  the  ash  of  the  growth  above 
ground  was  more  alkaline  than  that  of  the  roots.  As  the  plants 
develop,  alkalinity  decreases  in  the  above-ground  portions  and  increases 
in  the  roots,  so  that  finally  the  ash  of  the  roots  is  more  alkaline  than 
that  of  the  above-ground  portions  of  the  plant. 

The  general  effect  of  mineral  salts  is  to  increase  the  amount  of 
combined  acids  in  the  parts  of  the  plants  above  ground ;  the 
differences  are  not  very  appreciable  in  the  roots.  N.  H.  J.  M. 

Some  Proteolytic  Ferments  Associated  with  Rennet  in 
Plants.  Maurice  Javillier  ( Compt .  rend.,  1903,  136,  1013 — 1015. 
Compare  Abstr.,  1902,  ii,  625). — The  sap  of  Lolium  and  other  plants 
was  found  to  contain  casease  and  gelatinase,  two  allied  diastases  which 
may  be  identical.  Lolium  also  contains  a  diastase  which,  like  Cohn- 
heim’s  erepsin,  acts  on  peptone.  Lucerne  contains  neither  casease 
nor  erepsin. 

Casease  and  erepsin  seem  to  be  frequently  associated,  and  it  is  sug¬ 
gested  that  they  are  possibly  identical.  N.  H.  J.  M. 

Synthesis  of  Proteids  by  Plants.  Emile  Laurent  and  £m. 
Marchal  {Bull.  Acad.  roy.  Belg.,  1903,  55 — 114). — Nitrogen  in  the 
form  of  ammonia  is  assimilated  both  by  normal  and  by  etiolated 
chlorophyllous  plants,  assimilation  being  more  active  in  normal  plants. 
Assimilation  of  nitrogen  in  the  form  of  nitrates  by  green  plants  is, 
with  some  exceptions,  far  more  intense  in  presence  of  light  than  in 
darkness.  When  nitrogen  (elementary  nitrogen  and  nitrogen  as 
ammonia  or  as  nitrates)  is  assimilated  in  absence  of  light,  the  neces¬ 
sary  energy  is  supplied  by  the  consumption  of  carbohydrates. 

Whilst  lower  non-chlorophyllous  plants  are  able  to  produce 
pioteids  in  absence  of  light,  the  synthesis  in  higher  chlorophyllous 
plants  can  only  take  place  in  presence  of  light.  N.  H.  J.  M. 

Effect  of  Deficiency  of  Nitrogen,  Phosphoric  Acid,  and 
Potassium  on  Plants.  H.  Wilfarth  and  G.  Wimmer  ( J .  Landw., 
1903,  51,  129 — 138.  Compare  Abstr.,  1902,  ii,  221). — When 
nitrogen  or  phosphoric  acid  is  deficient,  growth  is  more  or  less 
restricted,  but  the  composition  of  the  dry  matter  is  only  affected 
when  the  deficiency  is  very  great.  With  insufficient  amounts  of  phos¬ 
phoric  acid,  the  leaves  acquire  a  dark  green  or  bluish-green  colour 
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according  to  the  amount  of  nitrogen  present,  or,  in  extreme  cases,  the 
leaves  blacken,  first  at  the  edges. 

Very  small  amounts  of  potassium  enable  plants  to  grow  and  to 
maintain  their  normal  appearance  for  weeks  or  months.  When, 
however,  the  potassium  is  used  up,  assimilation  of  carbon  dioxide 
ceases. 

Sugar-beet  grown  without  sufficient  potassium  readily  decays,  and 
the  sugar  is  frequently  converted,  partially  or  entirely,  into  invert 
sugar.  As  in  the  case  of  sugar-beet,  the  proportion  of  leaves  in 
potatoes  is  considerably  increased  when  potassium  is  deficient ;  the 
yield  and  size  of  the  tubers  and  the  percentage  of  starch  are  reduced. 

The  effect  of  want  of  potassium  on  the  appearance  of  the  leaves  of 
plants  is  frequently  very  difficult  to  distinguish  from  that  of  fungi 
and  insects,  and  there  is  no  doubt  that  the  abnormal  appearance  of 
leaves  is  often  attributed  to  the  wrong  cause.  N.  H.  J.  M. 

Localisation  of  JEsculin  and  Tannin  in  Horse  Chesnut. 
A.  Goris  ( Gompt .  rend.,  1903,  136,  902 — 904). — A3sculin  is  produced 
independently  of  sunlight,  and  is  always  accompanied  by  tannin. 
The  substances  are  not  utilised  in  the  development  of  new  organs. 

N.  H.  J.  M. 

Digestibility  of  Pentosans.  Stephan  Weiser  ( Landw .  Versuchs- 
Stat.,  1903,58,  238 — 240). — The  results  of  experiments  with  bullocks, 
pigs,  sheep,  and  horses  showed  that  the  greater  part  of  the  pen¬ 
tosans  (determined  by  the  phloroglucinol  method  both  in  food  and  in 
faeces)  was  digested. 

Further  experiments  showed  that  the  digestibility  of  pentosans 
corresponds  with  that  of  the  cellulose.  The  more  crude  fibre  was 
digested,  the  greater  was  the  digestibility  coefficient  of  the  pentosans. 

N.  H.  J.  M. 

Molasses  Pood.  Max  Gonnermann  {Milch.  Zeit.,  1903,  32, 
324 — 326.  Compare  Abstr.,  1901,  ii,  71). — Peat  molasses  remains  for 
a  long  time  unaltered,  especially  after  addition  of  a  little  milk  of 
lime.  It  should  be  mixed  with  an  equal  amount  of  oil-seed  meal  as 
required.  N.  H.  J.  M. 


Drying  Sugar-beet  Leaves.  Franz  Lehmann  and  Creydt  {Tiled. 
Centr.,  1903,  32,  398 — 403  ;  from  Hannov.  Land.-u.  Forstwiss. 
Zeit.,  55,  21,  22,  23). — A  readily  digestible  food  is  obtained  by  drying 
sugar-beet  leaves,  provided  that  care  is  taken  to  avoid  too  high  a 
temperature.  It  is  unnecessary  to  get  rid  of  the  oxalic  acid  as  it  is 
destroyed  by  ferments  in  the  stomachs  of  ruminants.  The  results  of 
experiments  with  sheep  showed  that  3  parts  of  the  dried  leaves 
are  equivalent  to  2  of  rye  bran.  Further  experiments,  in  which  two 
lots  of  bullocks  were  fattened  with  mixed  foods  containing  respectively 
10  lbs.  of  dried  sugar-beet  leaves  and  6  lbs.  of  wheat  husks,  showed 
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that  in  a  period  of  4  months  the  bullocks  fed  with  beet  leaves  gained 
0‘1  lb.  per  day  more  than  those  which  had  wheat  husks. 

The  average  composition  of  the  dried  leaves  was  as  follows  : 

Carbo-  Crude  Pure 

Proteids.  Fat.  hydrates.  fibre.  ash.  Sand,  Water. 

9-66  1-16  40-34  8-70  8-80  18-65  12-69. 

The  carbohydrates  include  15 — 16  per  cent,  of  sugar. 

The  drying  process  employed  is  similar  to  that  used  for  the  roots 
and  must  be  continuous. 

It  is  preferable  to  feed  the  fresh  roots  when  this  is  possible. 

N.  H.  J.  M. 

Proteids  and  some  other  Nitrogen  Compounds  in  Plants. 
N.  Nedokutscha^eff  ( Landw .  Versuchs-Stcit.,  1903,  58,  275 — 280. 
Compare  Abstr.,  1902,  ii,  281). — The  following  amounts  of  nitrogen 
were  found  in  wheat  grain  at  five  different  periods  : 

Nitrogen  as  proteids.  Non-proteid  nitrogen. 

Total  . — . -  1 1  •*-  - . — —  ■  -  ,  — . —  - v 

N.  Insoluble.  Coagnlable.  Albumoses.  1.  2.  3.  4. 


June 

18th 

3-498 

1-944 

0-098 

0-431 

0-480 

0-053 

0-381 

0-164 

7* 

25th 

2-456 

1-822 

0-081 

0-212 

0-206 

0-045 

0-108 

0-127 

July 

2ml 

2-293 

1-888 

0-073 

0-109 

0-108 

0-018 

— 

0115 

J» 

9  th 

2-357 

1-941 

0-114 

0-053 

— 

0-009 

— 

— 

77 

21st 

2-401 

2-019 

0-143 

0-138 

0-070 

0-006 

— 

0-031 

The  numbers  given  under  non-proteid  nitrogen  refer  to  (1)  the 
phosphotungstic  acid  precipitates,  (2)  xanthine  bases,  (3)  nitrogen 
separated  by  boiling  with  acid,  and  (4)  undetermined. 

Wheat  grain  contains  soluble  proteids  which  are  only  completely 
coagulated  when  heated  under  a  pressure  of  1^  atmospheres.  The 
albumoses  were  separated  by  means  of  zinc  sulphate.  The  results 
obtained  by  this  method  (Laszczynski,  Zeit.  ges.  JBrauwes.,  1889,  22) 
are  somewhat  higher  than  those  obtained  by  Stutzer’s  method,  as 
albumoses  are  not  completely  separated  by  cupric  hydroxide. 

N.  H.  J.  M. 

Nitrogenous  Compounds  in  Arable  Soil.  Gustave  Andre 
(Compt.  rend.,  1903,  130,  820 — 822.  Compare  this  vol.,  ii,  235). — 
The  amount  of  ammonia  found  in  April  in  surface  soil  and  in  samples 
from  depths  of  35  and  65  cm.  greatly  increased,  in  relation  to  the 
total  nitrogen,  with  the  depth,  the  percentage  of  ammonia  in 
total  nitrogen  being  0-51,  1’08,  and  5-15  respectively.  By  the 
following  October,  the  percentages  were  similar  in  the  three  samples 
(0-49—0-44,  0-31—0-28,  and  0*33-0-72  on  October  25—27). 

The  losses  of  ammonia  in  drainage  are  very  slight,  and  seem  to  be 
greatest  in  the  spring.  N.  H.  J.  M. 

Atmospheric  Precipitations.  B.  Welbel  ( Bied .  Centr.,  1903, 
32,  291 — 293;  from  Travaux  Stat.  exper.  agron.  Ploty.,  1900,  44, 
and  1901,  42). — The  rainfall  of  1900  and  1901  amounted  to  421-6  and 
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549‘8  ram.  respectively.  The  rain-water  contained  :  ammonia,  1‘091 
and  D068  ;  nitrous  acid,  0‘058  and  0'021  ;  and  nitric  acid,  0  023  and 
0  280  per  million.  Nitrous  acid  was  absent  in  the  rain  of  June,  July, 
August,  and  September,  aud  the  amount  was  very  small  in  April,  May, 
and  October,  but  greater  in  December  to  March.  The  smallest  amount 
of  ammonia  was  found  in  snow,  the  greatest  in  dew. 

The  total  nitrogen  per  annum  was  3'9  kilograms  per  hectare  in 
1900,  and  5'2  kilograms  in  1902.  N.  H.  J.  M. 

Lysimeter  Water.  B.  Welbel  ( Bied .  Centr.y  1903,  32,  293 — 296  ; 
from  Travaux  Stat.  exper.  agron.  Floty.,  1900,  49). — The  lysimeters 
had  each  an  area  of  500  cm.  square,  and  were  respectively  (two  of 
each)  30,  45,  and  100  cm.  deep.  One  of  each  depth  was  covered 
with  turf  in  June  and  July,  and  in  the  spring  of  the  next  year  oats 
were  sown  in  the  same  lysimeters. 

The  most  prominent  constituents  of  the  drainage  were  organic 
compounds,  calcium  compounds,  and  nitrates;  potassium  and  phosphoric 
acid  were  less  abundant,  and  sulphuric  acid  was  only  found  in  traces. 

The  following  amounts  of  nitric  acid  (grams  per  square  metre)  were 
found  in  the  drainage  of  the  two  lysimeters  (30  cm.  and  45  cm.  deep) 
without  vegetation  (1  and  2)  and  the  two  with  vegetation  (la  and  2 a)  : 

1.  2.  la.  2a. 

Nitric  acid  (grams)  ...  10‘70  19  07  7  04  3‘93. 

N.  H  J.  M. 
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Analytical  Chemistry. 


Titanium  Trichloride  in  Volumetric  Analysis.  Edmund 
Knecht  and  Eva  Hibbert  (Her.,  1903,  36,  1549 — 1555.  Compare  this 
vol.,  ii,  217). — A  standard  solution  of  titanium  trichloride  is  prepared 
by  diluting  the  commercial  solution  with  twenty  times  its  volume  of 
water  and  titrating  against  a  solution  of  a  ferric  salt  of  known 
strength,  for  example,  one  prepared  by  oxidising  a  weighed  quantity 
of  ferrous  ammonium  sulphate  ;  before  dilution,  it  is  advisable  to  boil 
the  commercial  salt  with  an  equal  volume  of  concentrated  hydrochloric 
acid  so  as  to  expel  traces  of  hydrogen  sulphide.  The  solution  is 
stored  under  a  constant  pressure  of  hydrogen  in  a  1 — 2  litre  bottle 
connected  by  a  tubulus  with  a  refilling  burette,  and  does  not  then  alter 
in  strength.  It  can  be  used  for  determining  the  strength  of  a  ferric 
solution  by  adding  it  to  the  latter  until  a  drop  taken  out  gives  no  red 
coloration  with  a  solution  of  a  thiocyanate.  To  estimate  both  ferrous 
and  ferric  salts  in  a  solution,  the  ferrous  iron  is  oxidised  with 
potassium  permanganate  and  then  the  total  ferric  salt  reduced  with 
the  titanium  chloride. 

The  solution  reduces  azo-compounds  quantitatively,  and  therefore 
yol.  lxxxiv.  ii.  35 
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can  be  used  for  their  analysis ;  azo-compounds  which  are  insoluble  in 
water  are  first  sulphonated  with  fuming  sulphuric  acid  and  then 
titrated.  Nitro-eompounds  also,  for  example,  nitrobenzene,  js-nitro- 
aniline,  and  picric  acid,  are  reduced  quantitatively  to  the  correspond¬ 
ing  bases.  Examples  are  given  showing  the  degree  of  accuracy  of  the 
method.  W.  A.  D. 


New  Process  for  Estimating  Halogens  in  Organic  Com¬ 
pounds.  Henri  Baubigny  and  G.  Chavanne  ( Oompt .  rend.,  1903, 
130,  1197 — 1199). — By  the  ordinary  processes,  the  halogens  in  organic 
substances  cannot  be  separated,  but  when  a  compound  containing 
halogens  is  oxidised  with  a  chromic  acid  mixture,  the  chlorine  and 
bromine  are  expelled  and  the  iodine  is  oxidised  to  iodate.  The  mixture 
is  prepared  by  adding  1  to  1*5  grams  of  silver  nitrate  to  about  40  c.c. 
of  sulphuric  acid  (sp.  gr.  1‘84)  and  warming  until  the  salt  is 
dissolved.  Four  to  eight  grams  of  potassium  dichromate  are  then 
added  and  the  mixture  warmed  until  complete  dissolution  takes 
place.  This  mixture  is  slowly  poured  on  to  the  weighed  substance 
with  constant  agitation,  and  the  temperature  is  gradually  raised  to 
150 — 170°.  To  the  cooled  mixture,  140  to  150  c.c.  of  water  are 
added,  and  the  iodate  is  reduced  by  means  of  sulphurous  acid.  Crystals 
of  silver  chromate  mixed  with  silver  iodate  are  sometimes  deposited 
along  with  the  silver  iodide ;  when  this  happens,  they  are  dissolved  in 
a  solution  of  ammonium  nitrate,  and  the  iodate  reduced  as  before. 
The  silver  iodide  is  frequently  contaminated  with  silver  sulphate, 
from  which  it  can  be  freed  by  digesting  with  warm,  dilute  nitric  acid. 
Besults  are  given  which  show  the  accuracy  of  the  method.  The 
oxidation  only  requires  about  fifteen  minutes.  J.  McC, 


Separation  of  Bromine  and  the  Thiocyanate  Radicle. 
Friedrich  W.  Kuster  and  Alfred  Thiel  (Zeit.  anorg.  Ghern.,  1903, 
35,  41 — 44). — The  authors  have  already  shown  (this  vol.,  ii,  136)  how 
a  bromide  and  thiocyanate  may  be  estimated  together  by  converting 
into  the  silver  salts  and  heating  in  a  current  of  chlorine.  This  pro¬ 
cess,  like  that  suggested  by  -Rupp  and  modified  by  Thiel  (Abstr.,  1902, 
ii,  706),  is  slow,  and  a  quicker  method  is  now  described. 

A  bromide  can  be  quantitatively  estimated  by  distilling  with  a 
chromic  acid  mixture  into  potassium  iodide  solution  and  determining 
the  amount  of  iodine  liberated.  A  thiocyanate  similarly  treated 
causes  no  separation  of  iodine,  but  if  a  bromide  and  a  thiocyanate 
together  be  so  treated  too  much  iodine  is  liberated.  This  is  attributed 
to  the  formation  of  cyanogen  bromide,  which  exerts  an  oxidising 
action  on  the  potassium  iodide.  In  order  to  avoid  this,  the  mixture 
is  distilled  with  chromic  acid  and  the  distillate  collected  in  dilute 
potassium  hydroxide  solution.  To  this  solution  is  then  added 
potassium  permanganate  solution  and  sulphuric  acid,  and  it  is  dis¬ 
tilled  into  potassium  iodide  solution  until  all  the  bromine  is  expelled. 
The  method  gives  good  results.  J.  McC. 
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Source  of  Error  when  Testing  for  Iodine  in  Urines.  Marcel 
Guerbet  (J.  Pharm.  Chiin.,  1903,  [vi],  17,  313 — 314). — The  usual 
process  is  to  ignite  the  dry  residue  from  the  urine  in  the  presence  of 
potassium  hydroxide,  and  afterwards  test  the  solution  of  the  ash  for 
iodine  in  the  usual  manner. 

The  author  has  noticed  that  traces  of  potassium  cyanide  are 
formed^  during  the  ignition,  and  these  interfere  with,  or  altogether 
prevent,  the  reactions  for  iodine.  The  cyanide  should  therefore  be 
expelled  by  boiling  the  solution  with  a  slight  excess  of  sulphuric  acid ; 
the  test  for  iodine  will  then  be  successful.  L.  de  K. 

The  Citrate  Method  for  the  Estimation  of  Phosphoric  Acid 
in  Basic  Slags.  Norbert  von  Lorenz  ( Ghent .  Zeit.,  1903,  27, 
495 — 496).  —  An  adverse  criticism  of  the  “citrate  process."  The 
author  calls  attention  to  his  method  of  weighing  the  ether-washed 
ammonium  phosphomolybdate,  which  he  thinks  better  than  the  process 
recommended  by  Woy  (this  vol.,  ii,  390).  L.  de  K. 

Estimation  of  Total  Phosphoric  Acid  and  Potassium  in  Soils. 
Charles  B.  Williams  ( J .  Amer.  Chem.  Soc.,  1903,  25,  491 — 496). — 
The  well-sampled  soil  is  ignited  and  the  ash  treated  three  times  with 
hydrofluoric  acid.  The  dry  residue  is  fused  witli  potassium  sodium 
carbonate,  and  from  the  fused  mass  the  remaining  silica  is  removed 
in  the  usual  way  by  evaporation  with  hydrochloric  acid.  The  mass 
is  dissolved  in  dilute  hydrochloric  acid  and  the  filtrate  evaporated  to 
a  small  bulk  with  addition  of  excess  of  nitric  acid.  The  phosphoric 
acid  is  then  estimated  volumetrically  by  the  author’s  molybdate  pro¬ 
cess  (Abstr.,  1901,  ii,  344). 

For  the  estimation  of  the  potassium,  the  soil  is  evaporated  with  sul¬ 
phuric  acid,  and  after  the  excess  of  acid  has  been  expelled,  the  residue 
is  treated  5  times  with  hydrofluoric  acid.  After  adding  a  little  sul¬ 
phuric  acid,  the  mass  is  gently  ignited  until  no  more  fumes  are  visible. 
The  mass  is  then  extracted  with  water  and,  after  removing  any  iron, 
aluminium,  calcium,  &c.,  by  means  of  ammonia  and  ammonium  oxalate, 
the  filtrate  is  treated  in  the  usual  way,  finally  by  the  Lindo-Gladding 
method.  L.  de  K. 

Estimation  of  Potassium  in  Fertilisers  ;  Substitution  of  Cal¬ 
cium  Hydroxide  for  Ammonia  and  Ammonium  Oxalate.  C.  L. 
Hare  (J.  Amer.  Chem.  Soc.,  1903,  25,416 — 420). — A  method  originally 
proposed  by  Ross.  Ten  grams  of  the  sample  are  boiled  with  350  c.c. 
of  water,  a  slight  excess  of  milk  of  lime  is  added,  and  when  cold 
the  whole  is  made  up  to  500  c.c.  Fifty  c.c.  of  the  filtrate  are 
acidified  with  hydrochloric  acid  and  evaporated  nearly  to  dryness 
with  addition  of  platinic  chloride.  The  residue  is  then  washed,  as 
usual,  with  alcohol  and  ammonium  chloride  solution  (Lindo-Gladding 
method). 

When  the  fertiliser  contains  organic  matter,  this  is  first  got  rid  of 
by  evaporating  with  dilute  sulphuric  acid  and  incinerating  the  residue. 
The  small  quantity  of  calcium  sulphate  which  contaminates  the 
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platinum  precipitate  is  dissolved  by  the  ammonium  chloride  solution. 
The  author  has  also  obtained  good  results  by  simply  boiling  with 
water  without  previous  destruction  of  the  organic  matter. 

L.  de  K. 

Estimation  of  Total  Alkalis  in  Soils.  J.  H.  Pettit  (/.  Amer. 
Chem.  Soc.,  1903,  26,  496 — 498). — Owing  to  the  difficulty  of  com¬ 
pletely  separating  the  last  traces  of  barium  from  the  alkali  chlorides 
by  means  of  ammonium  carbonate,  the  author  uses  a  solution  of  am¬ 
monium  sulphate.  The  filtrate  is  then  evaporated  to  dryness,  and  on 
ignition  the  chlorides  are  completely  converted  into  sulphates,  which 
may  then  be  weighed.  Towards  the  end  of  the  heating,  a  little  am¬ 
monium  carbonate  should  be  thrown  into  the  dish  to  destroy  any 
acid  sulphates.  L.  de  K. 

Detection  of  Lead  and  Manganese.  Auguste  Trillat  ( Gompt . 
rend.,  1903,  136,  1205 — 1207). — In  acetic  acid  solution,  tetra- 
methyldiaminodiphenylmethane  gives  a  deep  blue  colour  with  lead 
and  manganese  dioxides.  This  reaction  is  extremely  delicate  and 
may  be  used  for  the  detection  of  these  metals.  The  reagent  is  pre¬ 
pared  by  boiling  30  grams  of  dimethylaniline  with  10  grams  of  form¬ 
aldehyde  and  200  c.c.  of  water.  After  cooling,  the  liquid  is  made 
alkaline  with  sodium  hydroxide  and  a  current  of  steam  is  blown  through 
until  the  excess  of  dimethylaniline  is  expelled.  On  cooling,  crystals 
separate  which  should  be  recrystallised  from  alcohol.  Five  grams  of 
the  base  are  dissolved  in  100  c.c.  of  water  and  10  c.c.  of  acetic  acid  ; 
the  solution  must  be  placed  in  a  well-stoppered  bottle  and  preserved  in 
the  dark.  To  test  for  lead,  the  suspected  substance  is  incinerated  with 
sulphuric  acid,  and  two  drops  of  a  saturated  solution  of  sodium  hypo¬ 
chlorite  added  for  every  0  01  gram  of  ash.  The  chlorine  is  expelled 
by  washing  or  by  heating,  and  if  lead  is  present  a  blue  coloration 
is  obtained  on  addition  of  the  above  reagent.  In  this  way,  lead  has 
been  detected  in  water  which  had  passed  through  lead  pipes,  although 
it  eluded  detection  by  other  methods.  The  method  also  showed  the 
presence  of  lead  in  the  stomach,  blood,  and  urine  of  a  rabbit  which 
had  absorbed  0‘15  gram  of  lead  acetate. 

To  test  for  manganese,  the  suspected  substance  is  treated  with 
sodium  hydroxide,  then  incinerated.  The  ash  is  moistened  with  acetic 
acid,  then,  if  manganese  be  present,  a  blue  coloration  is  developed 
on  warming  with  the  reagent.  By  this  means,  manganese  has  been 
detected  in  various  vegetables.  Care  should  be  taken  that  copper  is 
absent,  for  this  may  give  rise  to  a  blue  coloration.  J.  McC. 

[Volumetric  Estimation  of  Cerium.]  Anton  Waegner  and  A. 
Muller  ( Ber .,  1903,  36,  1732.  Compare  this  vol.,  ii,  242). — The  use 
of  bismuth  tetroxide  in  testing  for  cerium  was  first  suggested  by 
Gibbs  (Amer.  Chem.  J.,  1893,  15,  546).  T.  M.  L. 

Precipitation  of  Manganese  from  Acid  Solutions  by  Per- 
sulphuric  Acid.  Henri  Baubigny  ( Compt .  rend.,  1903,  136, 
1325 — 1327.  Compare  this  vol.,  ii,  184,  335). — The  precipitation  of 
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manganese  as  the  peroxide  by  ammonium  persulphate  is  practically 
independent  of  the  volume  of  the  solution  so  long  as  the  persulphate 
is  added  in  excess  and  the  acidity  of  the  liquid  is  not  too  great. 
The  applicability  of  the  method  is  limited  by  the  last  condition,  since 
in  presence  of  5  per  cent,  of  sulphuric  acid  complete  precipitation 
occurs  at  50°,  whilst  for  8  per  cent,  the  temperature  must  be  raised 
to  85 — 86°,  and  for  10  per  cent,  the  necessary  temperature  is  100°. 
This  is  due  to  the  rapidity  with  which  persulphuric  acid  decomposes 
in  hot  dilute  sulphuric  acid.  T.  A.  H. 

Volumetric  Estimation  of  Manganese  in  Iron  and  Steel. 
Harry  E.  Walters  {J.  Amer.  Chem.  Soc.,  1903,  25,  392 — 394). — A 
reply  to  Stehman  (this  vol.,  ii,  243).  It  is  not  necessary  to  remove 
the  excess  of  silver  nitrate,  if  the  solution  is  allowed  to  get  cold 
before  titrating  with  either  hydrogen  peroxide  or  sodium  arsenite. 

L.  de  K. 

Electrolytic  Separation  (1)  of  Manganese  and  Iron,  (2) 
of  Aluminium  and  Iron  or  Nickel,  and  (3)  of  Zinc  and 
Iron.  Auguste  Hollard  and  Bertiaux  (Compt.  rend.,  1903,  136, 
1266 — 1268). — (1)  Iron  and  manganese  can  be  simultaneously  deposited 
electrolytically,  the  iron  at  the  cathode  and  the  manganese  as  peroxide 
at  the  anode.  The  manganese  peroxide  is  apt  to  carry  some  iron  with 
it,  but  this  can  be  avoided  by  the  addition  of  sulphurous  acid.  The 
metals  should  be  in  the  form  of  sulphates  and  the  solution  should 
contain  ammonium  citrate  and  ammonium  sulphate.  A  platinum 
basin  is  used  as  cathode  and  a  platinum  spiral  as  anode.  If  the 
proper  proportion  of  sulphurous  acid  has  been  added,  the  iron  is  com¬ 
pletely  deposited  (1  ampere  ;  temperature,  48°)  before  the  manganese 
peroxide  begins  to  form  at  the  anode.  The  solution  is  removed,  the 
iron  dissolved  in  dilute  sulphuric  acid,  and  estimated  by  titration  with 
potassium  permanganate.  The  solution  is  replaced  and  the  basin  made 
the  anode.  The  electrolysis  is  carried  out  with  a  current  of  1  ampere 
at  90 — 95°.  The  deposited  manganese  peroxide  is  estimated  by 
ascertaining  how  much  iodine  is  liberated  by  it  from  an  acid  solution 
of  potassium  iodide. 

(2)  The  addition  of  sulphurous  acid  is  also  advantageous  in  the 
separation  of  iron  from  aluminium  electrolytically  because  it  pre¬ 
vents  the  formation  of  aluminium  hydroxide  and  also  prevents  the 
deposition  of  basic  salts  of  iron. 

(3)  Zinc  and  iron  can  be  separated  electrolytically  by  6rst  adding 

sulphurous  acid  to  the  solution  of  the  sulphates,  then,  after  nearly 
neutralising  with  sodium  hydroxide,  adding  potassium  cyanide,  which 
produces  potassium  ferrocyanide,  and  from  the  solution  only  zinc  is 
deposited.  J.  McC. 

Estimation  of  Antimony.  Lewis  A.  Youtz  (Zeit.  anorg.  Chem. 
1903,  35,  55 — 65). — Although  the  boiling  points  of  arsenic  chloride 
(134°),  antimony  trichloride  (223°),  and  stannic  chloride  (114°)  lie  con¬ 
siderably  apart,  no  separation  of  tin  and  antimony  can  be  effected 
by  distillation  of  a  hydrochloric  acid  solution  of  these  substances. 
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Various  determinations  of  the  temperature  at  which  the  chlorides 
volatilise  from  hydrochloric  acid  solutions  have  been  made. 

On  account  of  the  formation  of  antimonic  acid,  antimony  is 
completely  non-volatile  at  the  boiling  point  of  hydrochloric  acid  from 
a  solution  obtained  by  oxidising  with  nitric  acid  or  potassium  chlorate. 

J.  McC. 

Assay  of  Platinum,  and  of  its  Alloys  with  the  Precious 
Metals.  Emilien  Neveu  (Ann.  Chim.  anal.,  1903,  8,  161 — 164). — 
The  alloy  is,  if  necessary,  melted  with  a  known  weight  of  pure  gold  so 
that  this  will  exceed  the  platinum  by  about  4  to  1.  The  mass  is  then 
heated  with  sulphuric  acid  free  from  nitric  compounds,  and  the 
undissolved  matter  is  heated  and  re  weighed,  when  the  loss  represents 
the  bulk  of  the  silver,  &c.  It  is  then  fused  with  eight  times  its 
weight  of  pure  cadmium  and  a  little  potassium  cyanide,  the  mass  is 
granulated  by  pouring  it  into  water,  and  after  the  cyanide  has 
dissolved,  the  metal  is  thoroughly  washed  and  treated  with  nitric  acid 
of  sp.  gr.  1-27,  which  extracts  the  remainder  of  the  silver  and  leaves  the 
gold  and  platinum  undissolved ;  these  are  then  separated  as  usual. 

The  silver  is  determined  as  usual  by  standard  salt  solution,  but  it 
is  best  to  introduce  into  the  liquid  exactly  1  gram  of  metallic  silver 
(which  is  then  allowed  for)  or  else  a  few  grams  of  recently  precipi¬ 
tated  well-washed  silver  chloride  in  order  to  facilitate  the  operation. 

L.  de  K. 

Estimation  of  Benzene  in  Illuminating  Gas.  Louis  M. 
Dennis  and  J.  G.  O’Neill  (J.  Amer.  Chem.  Soc.,  1903,  26,  503 — 511). 
— Benzene  may  be  quantitatively  removed  from  coal  gas  by  means  of 
an  ammoniacal  solution  of  nickel  nitrate  prepared  as  follows  :  40 
grams  of  nickel  nitrate  are  dissolved  in  160  c.c.  of  water  and  2  c.c.  of 
nitric  acid  of  sp.  gr.  1*44.  This  solution  is  then  poured  slowly  into 
100  c.c.  of  ammonia  of  sp.  gr.  0’908.  The  authors  recommend  the 
following  procedure  :  carbon  dioxide  is  removed  by  potassium  hydr¬ 
oxide,  the  benzene  is  then  absorbed  by  the  nickel  solution,  heavy 
hydrocarbons  are  removed  by  fuming  sulphuric  acid,  oxygen  is 
absorbed  by  phosphorus  or  an  alkaline  solution  of  pyrogallol,  carbon 
monoxide  is  removed  by  cuprous  chloride,  and  the  methane  and 
hydrogen  are  determined  as  usual.  L.  de  K. 

New  Reaction  for  Certain  Alcohols  and  Allied  Substances. 
Gavaud  (J.  Pharm.  Chim.,  1903,  [vi],  17,374—375). — If  a  little  ether 
is  carefully  poured  over  the  surface  of  sulphuric  acid  containing  5 — 20 
per  cent,  of  potassium  nitrite,  a  fine  blue  colour  is  developed.  On 
warming  or  shaking,  the  colour  disappears  and  nitrogen  dioxide  is 
evolved.  After  a  time,  the  colour  will  return,  and  it  may  be  made  to 
disappear  and  reappear  some  ten  times.  A  temperature  of  —  20°  also 
prevents  the  reaction.  The  following  substances  also  give  the  reaction  : 
trioxymethylene,  formaldehyde,  acetone,  acetaldehyde,  methyl,  ethyl, 
amyl,  propyl,  isopropyl,  butyl,  and  isobutyl  alcohols,  sorbitol, 
dulcitol,  mannitol,  erythritol,  benzyl  alcohol,  formic  acid,  trichloroacetic 
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acid,  lactic  acid,  ethyl  acetate,  amyl  acetate,  ethyl  oxalate,  acetal, 
lsevulose,  dextrose,  xylose,  arabinose,  raffinose,  and  sucrose. 

When  the  substance  is  solid,  a  few  particles  are  dropped  on  to  the 
surface  of  the  acid  and  immediately  an  equal  bulk  of  water  is  added 
carefully.  L.  de  K. 

Estimation  of  Glycerol  in  Soap-lyes.  Richard  Fanto  (Zeit. 
cingew.  Chem.,  1903,  16,  413 — 414). — The  process  previously  described 
by  Zeisel  and  Fanto  (Abstr.,  1902,  ii,  111,  585)  is  recommended  for 
the  estimation  of  glycerol  in  spent  soap-lyes.  In  order  to  obtain 
accurate  results,  it  is  advisable  to  precipitate  the  chlorine  with  the 
calculated  quantity  of  silver  sulphate  and  the  sulphates  with  solution 
of  barium  acetate.  A  quantity  of  the  filtrate  equal  to  1  c.c.  of  the 
original  sample  is  then  treated  with  hydriodic  acid  as  previously 
directed.  L.  de  K. 

New  Process  for  the  Estimation  of  Glycerol.  A.  Bujsine 
( Compt .  rend.,  1903,  136,  1204 — 1205.  Compare  this  vol.,  i,  456). — 
When  glycerol  is  heated  at  350°  with  potash-lime,  reaction  takes  place 
according  to  the  equation  :  C3H803  +  4KOH  =  2K2C03  +  3H2  +  CH4  + 
H20,  and  the  estimation  of  the  glycerol  may  be  carried  out  by 
measuring  the  volume  of  gas  produced.  Two-tenths  to  half  a  gram 
of  the  glycerol  is  mixed  with  4  to  5  grams  of  powdered  potassium 
hydroxide  and  15  to  20  grams  of  potash-lime,  the  mixture  placed  in  a 
flask  connected  with  a  gas  measuring  vessel,  and  the  flask  heated  in  a 
mercury  bath  at  350°.  The  evolution  of  gas  requires  about  an  hour.  One 
gram  of  glycerol  gives  967  c.c.  of  gas  at  0°  and  760  mm.  Results  are 
given  showing  the  accuracy  of  the  method.  J.  McC. 

Estimation  of  Starch  in  Substances  containing  Pentosans. 
Stephan  Weiser  and  Arthur  Zaitschek  (Landw.  Versuchs-Stcit.,  1903, 
58,  219 — 231.  Compare  this  vol.,  ii,  225). — In  estimating  the  starch 
in  hay,  the  finely-powdered  substance  (5  grams)  is  first  heated  with 
water  for  4  hours  under  a  pressure  of  3  atmospheres.  The  filtered 
solution,  diluted  to  200  c.c.,  is  boiled  for  3  hours  with  20  c.c.  of  hydro¬ 
chloric  acid  of  sp.  gr.  1125,  neutralised,  and  diluted  to  500  c.c.  The 
copper  reducing  power  is  then  determined  in  50  c.c.  The  amount  of 
pentosans  is  next  determined  in  150  c.c.  of  the  solution. 

The  following  results  show  the  method  of  calculating  the  amount  of 
starch.  The  copper  reducing  power  of  50  c.c.  (  =  0'5  gram  of  substance) 
was  equivalent  to  59  '5  mg.  of  dextrose  or  12 ’51  per  cent,  of  starch  in 
the  dry  matter.  The  150 c.c.  of  solution  contained  49 ‘2  mg.  of  pentoses,  or 
16 ‘4  mg.  in  50  c.c.,  from  which  amount  0‘4  mg.  is  deducted  (the  amount 
corresponding  with  the  furfuraldehyde  yielded  by  the  dextrose).  The 
16  mg.  of  pentoses  are  then  deducted  from  the  59*5  mg.  of  dextrose 
leaving  43‘5  mg.  of  dextrose,  corresponding  with  9T6  per  cent,  of  starch, 
instead  of  1 2 *5 1  per  cent.,  the  amount  found  if  the  pentcses  are  not 
taken  into  account. 

Tables  are  given  showing  the  copper  reducing  power  of  arabinose 
and  xylose.  N.  H.  J.  M. 
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Estimation  of  Carbohydrates  in  Faeces.  Stephan  Weiser  and 
Arthur  Zaitschek  ( Landw .  Versuchs-Stat.,  1903,  58,  232 — 237). — 
Starch  can  be  estimated  in  faeces  by  the  method  already  described  (see 
preceding  abstract)  without  treatment  with  hydrochloric  acid  and 
phosphotungstic  acid,  provided  that  the  copper  reducing  power  is 
determined  gravimetrically. 

Owing  to  the  relatively  large  amount  of  pentosans  and  the  small 
amount  of  hexosans  in  extracts  of  faeces  it  is  essential  to  determine 
the  pentosans.  N.  H.  J.  M. 

Estimation  of  Glycogen.  Ernst  Salkowski  (Zeit. physiol.  Chem., 
1903,  37,  442 — 456). — Purely  polemical.  A  reply  to  Pfliiger  (this 
vol.,  i,  72  •  ii,  247,  and  248).  J.  J.  S. 

Testing  Fire-proof  Wood.  Charles  F.  McKenna  (J.  Amer.  Chem. 
Soc.,  1903,  25,  406 — 414). — By  means  of  electrical  appliances,  for  which 
the  original  paper  should  be  consulted,  a  retort  containing  a  small  quan¬ 
tity  of  wood  is  instantly  brought  to  about  680°  and  kept  at  that  tempera¬ 
ture  for  two  minutes.  The  gases  evolved  are  collected  and  measured, 
and  the  residual  charcoal  may  also  be  weighed.  From  a  large  number  of 
experiments  made  by  the  author,  it  appears  that  the  best  fireproof 
woods  are  those  which  give  off  the  smallest  volume  of  gas  and  leave  the 
most  charcoal.  Sometimes  it  is  advisable  to  dry  the  samples  and  then 
expose  them  to  the  air  long  enough  to  reabsorb  the  normal  amount  of 
moisture.  L.  de  K. 

Us©  of  Amyl  Alcohol  in  Gerber’s  Method  for  the  Estima¬ 
tion  of  Fat  in  Milk.  J.  van  Haarst  (Zeit.  angew.  Chem.,  1903, 
16,  451 — 452). — Some  kinds  of  amyl  alcohol  used  in  Gerber’s  process, 
although  up  to  specification,  are  nevertheless  unfit  for  use  and  may 
cause  very  serious  discrepancies  in  the  fat  estimations.  The  only 
way  to  make  sure  whether  the  article  is  fit  for  Gerber’s  process  is  to 
see  whether  the  results  obtained  agree  with  those  obtained  by  a 
standard  process,  such  as  Thorner’s.  L.  de  K. 

Comparison  of  Methods  for  Detecting  Heated  Milk.  Franz 
Lauterwald  (Milch. -Zeit.,  1903,  32,  241 — 242,  and  262 — 263). — 
Storch’s  £>-phenylenediamine  test  (compare  Abstr.,  1902,  ii,  539)  and 
that  of  TJtz,  who  employs  the  substance  “  Ur  sol  D”  (compare  Abstr., 

1902,  ii,  582),  were  found  to  be  equally  sensitive  and  trustworthy. 

IJtz’s  test,  however,  was  not  interfered  with  to  as  great  an  extent  as 
Storch’s  by  the  presence  of  added  substances  to  the  milk,  such  as 
ammonium  thiocyanate.  “  Ursol  D  ”  is  stated  to  be  unpurified 
y>-phenylenediamine.  W.  P.  S. 

Renovated  Butter.  Charles  A.  Crampton  (J.  Amer.  Chem.  Soc., 

1903,  25,  358 — 366). — Renovated  butter  is  the  product  obtained  by 
melting  and  settling  butter  unfit  for  food,  removing  any  bad  odour  by 
means  of  a  current  of  air,  and  churning  the  clarified  fat  with  milk. 
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The  author  finds  it  as  yet  impossible  to  distinguish  the  article 
from  genuine  fresh  butter  by  the  ordinary  chemical  and  optical 
means  generally  employed,  but  a  clue  may  be  often  obtained  by  a 
microscopical  test  with  polarised  light,  which  will  show  that  the  fat 
has  been  melted.  The  “  spoon  test  ”  and  particularly  the  Waterhouse 
test,  as  described  in  the  methods  of  the  Association  of  Official  Agri¬ 
cultural  Chemists,  also  prove  useful.  L.  de  K. 

Detection  of  “  Saccharin  ”  in  Wines,  Beers,  & c.  0.  Boucher 
and  F.  de  Bounge  (Bull.  Soc.  chirn.,  1903,  [iii],  29,  9,  411 — 412).- — • 
The  sample  is  acidified  with  sulphuric  acid  and  a  1  per  cent,  solution 
of  potassium  permanganate  is  added  in  slight  excess,  which  is  then 
removed  by  means  of  sulphurous  acid.  The  filtrate  is  agitated  with 
ether  to  extract  the  “  saccharin,”  which  is  identified  by  the  usual 
means. 

The  advantages  claimed  for  this  process  are  :  the  destruction  of 
the  tannin  and  salicylic  acid,  the  latter  of  which  particularly  inter¬ 
feres  with  the  test  for  “saccharin,”  and  the  destruction  of  the 
colouring  and  extractive  matters.  The  liquid  may  now  be  shaken 
with  ether  without  fear  of  the  formation  of  a  troublesome  emulsion, 
and  the  extraction  is  complete  within  one  hour.  Permanganate  does 
not  act  on  “  saccharin.”  L.  de  K. 


Assay  of  Cantharides.  Eugisne  Leger  (J.  Pharm.  Chirn.,  1903, 
[vi],  17,  457 — 461). — Twenty-five  grams  of  the  powdered  sample 
are  placed  in  a  wide-mouthed  bottle  and  125  c.c.  of  benzene  and  2  c.c. 
of  hydrochloric  acid  are  introduced.  The  bottle  is  corked  and  then 
placed  in  an  oven  heated  at  60 — 65°  for  3  hours.  When  cold,  the 
liquid  is  filtered  through  cotton-wool  and  the  washings  are  collected 
separately.  The  benzene  is  then  recovered  by  distillation,  the  opera¬ 
tion  being  conducted  in  a  weighed  flask,  and  the  washings  are  dis¬ 
tilled  first.  The  last  traces  of  benzene  are  removed  by  a  current  of 
air.  The  fatty  matter  is  removed  by  treatment  with  10  c.c.  of  light 
petroleum  boiling  below  50°.  The  clear  liquid  is  carefully  passed 
through  a  small  weighed  filter,  dried  at  60 — 65°,  and  the  crystals  are 
washed  4  times  with  light  petroleum,  using  altogether  24  c.c.  The 
filter  is  then  replaced  in  the  flask,  the  whole  is  dried  at  60 — 65°  for 
one  hour,  and  weighed.  L.  de  K. 

Sitosterol.  A  Possible  Test  for  Maize  Oil.  Augustus  H.  Gill 
and  Charles  G.  Tufts  (J.  Amer.  Chem.  Soc.,  1903,  25,  254 — 256). — 
When  testing  cotton-seed  oil  for  an  admixture  of  maize  oil,  advantage 
may  be  taken  of  the  high  melting  point  of  sitosterol  acetate  (127°). 

The  phytosterol  acetate  is  prepared  in  the  usual  way,  and  then 
repeatedly  crystallised  from  95  per  cent,  alcohol,  to  which  a  few  drops 
of  water  are  added.  If,  finally,  a  product  is  obtained  showing  an 
abnormally  high  melting  point,  the  presence  of  sitosterol  may  be 
suspected.  Twenty,  or  even  10,  per  cent,  of  added  maize  oil  may  thus 
be  detected.  L.  de  K. 
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Estimation  of  Urea  in  Urine.  Otto  Folin  (Zeit.  physiol.  Chem., 
1903,  37,  548 — 550.  Compare  Abstr.,  1902,  ii,  630,  and  this  vol.,  ii, 
116). — Experiments  show  that  creatine  does  not  yield  ammonia  when 
boiled  with  magnesium  chloride  in  acid  solution  and  then  distilled 
according  to  the  process  previously  described  for  the  estimation  of 
urea  (compare  Arnold  and  Mentzel,  this  vol.,  ii,  48).  J.  J.  S. 

Complete  Decomposition  of  Urea  and  Ammoniacal  Salts 
by  means  of  Nascent  Sodium  Hypobromite  in  an  Alka¬ 
line  Medium.  Octave  Le  Comte  ( J .  Pharm.  Chim.,  1903,  [vi], 
17,  471 — 475). — It  is  a  well-known  fact  that  urea  and  even  am- 
moniacal  salts  are  not  completely  decomposed  by  recently  prepared 
sodium  hypobromite.  The  author  has  shown  that  all  the  nitrogen 
may  be  liberated  by  this  substance  in  a  nascent  state  in  the  presence 
of  excess  of  alkali.  The  solutions  required  are  (A)  20  grams  of 
sodium  hydroxide  dissolved  in  100  c.c.  of  water,  and  (P)  a  solution 
of  5  c.c.  of  bromine  and  10  grams  of  sodium  bromide  in  100  c.c.  of 
water. 

1*2  c.c.  of  diluted  urine  (1:1)  are  introduced  into  a  nitrometer 
and  2‘4  c.c.  of  A,  and  afterwards  4  c.c.  of  B,  are  introduced.  After 
15  minutes,  the  volume  of  the  nitrogen  is  read  off  with  the  usual 
precautions,  and  the  urea  is  calculated  from  the  result.  Ammonium 
compounds  may  be  estimated  similarly.  L.  de  K. 

Precipitation  and  Separation  by  Weak  Organic  Bases. 
Eugene  T.  Allen  (J.  Amer.  Chem.  Soc.,  1903,  25,  421 — 444). — A 
lengthy  paper  of  a  physical  and  mathematical  nature.  The  experi¬ 
ments  were  made  with  phenylhydrazine  and  aniline,  which  were 
added  to  various  metallic  solutions. 

Aniline  quantitatively  precipitates  titanium,  zirconium,  cerium, 
and  thorium,  as  well  as  ferric  iron,  aluminium,  and  chromium,  under 
certain  conditions,  from  dilute  and  slightly  acid  solutions.  The  same 
applies  to  phenylhydrazine,  except  that  ceric  and  ferric  salts  are 
reduced  to  lower  oxides  which  are  not,  or  only  incompletely,  pre¬ 
cipitated.  Zinc,  cadmium,  mercury,  cobalt,  and  nickel  form  sparingly 
soluble  additive  products  with  phenylhydrazine.  Similar  compounds 
are  obtained  by  the  action  of  aniline  on  zinc,  cadmium,  and  mercury. 
The  strongly  basic  elements,  magnesium,  barium,  calcium,  strontium, 
manganese,  and  ferrous  iron,  are  not  precipitated.  Beryllium  alone 
is  not  precipitated  by  aniline  or  phenylhydrazine  except  from  its 
sulphate  solutions.  The  following  separations  were  worked  out : 
titanium  and  zirconium  from  iron  ;  titanium,  zirconium,  and  thorium 
from  beryllium.  Aluminium  may  be  separated  from  ferrous  iron  by 
a  double  precipitation  with  phenylhydrazine  ;  in  fact,  this  is  advisable 
in  all  these  separations.  In  the  case  of  beryllium,  the  separations 
may  be  effected  equally  well  with  aniline.  L,  de  K. 

A  Test  for  Hydrastinine.  Armand  Jokissen  (Ann.  Chim.  anal., 
1903,  8,  126). — The  author  has  noticed  that  an  aqueous  solution  of 
hydrastinine  hydrochloride,  which  is  already  characterised  by  a  fine 
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blue  fluorescence,  has  the  property  of  instantly  reducing  an  alkaline 
solution  of  potassium  mercuric  iodide  (Nessler  reagent)  in  the  cold 
and  depositing  a  black  precipitate  of  metallic  mercury.  Of  the  other 
alkaloids  and  glucosides,  morphine,  apomorphine,  and  picrotoxin  also 
give  this  reaction.  L.  de  K. 

Estimation  of  Narcotine  and  Codeine  in  Opium.  P.  van  deu 
Wielen  ( Chem .  Centr.,  1903,  i,  938;  from  Pharm.  Weekhlad.,  40, 
189 — 193). — Narcotine. — Three  grams  of  opium  powder  are  shaken 
with  90  c.c.  of  ether  and  5  c.c.  of  10  per  cent,  aqueous  sodium 
hydroxide,  3  grams  of  calcium  chloride  are  added,  and  after  24 
hours  75  c.c.  of  the  ethereal  liquid  are  submitted  to  distillation 
until  60  c.c.  have  passed  over.  The  residual  ether  is  repeatedly 
agitated  with  2 '5  per  cent,  hydrochloric  acid,  the  acid  extract  is  filtered, 
rendered  alkaline  with  sodium  hydroxide,  and  again  shaken  with  25  c.c. 
of  ether.  Five  grams  of  calcium  chloride  are  added,  the  ethereal 
liquid  is  filtered,  and  after  the  ether  has  been  expelled  by  evaporation, 
the  residue  is  dissolved  in  4  c.c.  of  hot  90  per  cent,  alcohol.  The 
crystals  of  narcotine  which  separate  in  24  hours  are  collected  on  a 
weighed  filter,  washed  with  5  c.c.  of  alcohol,  dried  first  in  the  air,  after¬ 
wards  at  100°,  and  weighed.  A  correction  of  0‘016  gram  should  be 
made  for  loss  on  account  of  solubility  in  alcohol. 

Codeine. — The  alcoholic  mother  liquor  is  mixed  with  10  c.c.  of  water, 
the  mixture  evaporated  to  10  c.c.,  and  after  24  hours  the  liquid  is 
filtered.  The  codeine  is  then  estimated  by  adding  50  c.c.  of  A/100 
acid  and  titrating  back  with  Nj  100  alkali,  using  hsematoxylin  as 
indicator.  L.  de  K. 

Indicators  for  the  Titration  of  Cinchona  Alkaloids.  J. 
Messner  {Zeit.  angew.  Chem.,  1903,  16,  444 — 450,  468 — 477). — The 
author  has  tested  the  various  indicators  recommended  for  the  purpose 
of  titrating  the  cinchona  alkaloids  and  found  most  of  them  to  be 
unsuitable.  For  the  estimation  of  mixed  alkaloids,  the  following 
process  is  recommended. 

One  gram  of  cinchona  extract  is  dissolved  in  10  c.c.  of  water  and 
5  c.c.  of  absolute  alcohol  and  shaken  with  95  c.c.  of  ether  and  10  c.c. 
of  aqueous  soda.  Fifty  c.c.  of  the  ethereal  layer  are  then  heated  in  a 
distilling  apparatus  until  about  2  c.c.  are  left,  and  this  is  at  once 
diluted  with  40  to  50  c.c.  of  alcohol.  The  alkaloids  are  then  titrated 
with  A/10  hydrochloric  acid  with  pure  lacmoid  as  indicator. 

A  5  per  cent,  solution  of  sodium  dihydrogen  phosphate  is  recom¬ 
mended  as  a  test  for  distinguishing  quinine  from  the  other  cinchona 
alkaloids,  as  its  1  per  cent,  neutral  solution  soon  yields  a  crystalline 
precipitate  of  quinine  phosphate,  whilst  the  others  are  not  precipitated. 
Disodium  hydrogen  phosphate,  however,  precipitates  cinchonine  but 
not  cinchonidine,  and  gives  a  transient  turbidity  with  quinine  or 
quinidine.  L.  de  K. 

New  Method  for  the  Estimation  of  Tannins.  Paul 
Feldmann  (Chem.  Centr.,  1903,  i,  1048 — 1049  ;  from  Pharm.  Zeit.,  48, 
255 — 257). — It  is  proposed  to  titrate  tannin  with  solution  of  bleaching 
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powder  in  the  presence  oi  sulphuric  acid  and  excess  of  indigo,  the  end 
reaction  being  indicated  by  the  disappearance  of  the  blue  colour.  The 
method  is  said  to  give  concordant  results.  Gallic  acid  counts  as 
tannin.  The  presence  of  sugar,  glycerol,  and  alcohol  do  not  interfere 
with  the  process,  but  salicylic  acid  is  oxidised.  L.  de  K. 

The  “Biological”  Test  for  Blood.  G.  S.  Graham-Smith  and 
F.  Sanger  (J.  Hygiene ,  1903,  3,  258 — 291). — The  biological  or  pre¬ 
cipitin  test  for  human  blood  has  in  forensic  practice  been  ignored  in 
this  country,  although  not  abroad.  The  present  paper  goes  into  many 
details  of  the  test,  such  as  the  quantitative  application  of  the  method, 
and  the  interference  with  the  test  when  the  blood  has  been  mixed  with 
other  substances,  or  dried  on  various  fabrics.  For  instance,  leathers 
are  mostly  acid,  and  extracts  of  acid  reaction  give  a  precipitate  with 
blood ;  after  neutralisation  the  test  can  be  applied  ;  if  the  blood  is, 
however,  dried  on  thick,  polished,  yellow  leather,  it  is  impossible  to 
obtain  the  blood  test.  W.  D.  H. 

Relation  of  the  Specific  Gravity  of  Urine  to  the  Solids 
Present.  John  H.  Long  ( J.Amer .  Chem.  Soc.,  1903,  25,  257 — 262). 
— A  large  number  of  experiments  showing  that  the  percentage  of 
solids  in  urine  may  generally  be  calculated  with  sufficient  accuracy 
from  a  careful  determination  of  the  specific  gravity,  as  already  recom¬ 
mended  by  Neubauer  and  others. 

The  new  factor  proposed  is  0  26  when  the  sp.  gr.  is  taken  at  25 °/4°, 
and  0'234  when  taken  at  20°/4°.  L.  de  K. 

Reaction  of  Urochrome  with  Acetaldehyde.  Archibald  E. 
Garrod  («/.  Physiol.,  1903,  29,  335 — 340). — When  acetaldehyde  is 
added  to  an  alcoholic  solution  of  urochrome,  a  urobilin-like  substance 
is  formed.  This,  however,  is  not  observed  with  all  specimens  of 
acetaldehyde,  and  the  reaction  is  due  to  some  other  substance  mixed 
with  the  acetaldehyde  and  formed  from  it  under  the  influence  of  light 
and  warmth.  What  this  substance  is,  is  not  yet  made  out.  In  the 
course  of  the  reaction,  two  products  are  formed,  one  more  slowly  than 
the  other.  Both  show  absorption  bauds.  The  reaction  points  to  a 
relationship  of  urochrome  to  hsematin  and  to  bilirubin,  and  supplies 
a  delicate  test  for  urochrome.  W.  D.  H. 

[Analysis  of]  Civet.  Herbert  E.  Burgess  ( Analyst ,  1903,  28, 
101 — -104). — Vaselin  having  been  recently  detected  in  various  samples 
of  commercial  civet,  the  following  method  is  proposed  for  estimating 
this  adulterant.  Five  grams  of  the  sample  are  treated  with  50  c.c. 
of  cold  acetone,  filtered,  the  residue  washed  with  a  further  50  c.c.  of 
acetone,  and  then  extracted  with  50  c.c.  or  more  of  light  petroleum. 
After  filtration,  the  petroleum  solution  is  evaporated,  dried,  and 
weighed.  The  author  has  found  1‘8  to  7  "24  per  cent,  of  vaselin  in 
different  samples  of  civet,  whilst  genuine  samples  only  yielded  from 
0'25  to  0-4  per  cent,  of  matter  soluble  in  light  petroleum.  Other 
adulterants  found  were  butter,  lard,  soft  soap,  and  various  other  fats. 

W.  P.  S. 
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A  Hand-spectroscope  for  Chemists.  Ernst  Beckmann  ( Ber ., 
1903,  30,  1984 — 1987). — The  special  advantage  of  the  spectroscope 
described  is  that  the  scale  is  brightly  illuminated  by  a  small  34- volt 
electric  lamp  placed  in  a  tube  parallel  to  the  observation  tube,  the 
light  being  reflected  on  to  the  scale  by  a  mirror.  The  accurate  com¬ 
parison  of  two  spectra  on  the  scale  is  thus  rendered  possible. 

W.  A.  D. 

Spontaneous  Dichroism  of  Mixed  Liquids.  Georges  Meslin 
(' Compt .  rend.,  1903,  130,  1641  — 1643.  Compare  this  vol.,  ii,  408). — 
A  mixture  of  potassium  chlorate  in  amyl  alcohol  exhibits  a  strong 
dichroism  in  a  magnetic  field,  which  persists  for  some  time  after  the 
field  has  been  cut  off  because  the  orientation  of  the  crystalline  plates 
is  not  at  once  destroyed. 

In  even  a  weak  magnetic  field,  produced  by  a  bar  magnet,  this 
mixture  polarises  light,  and  the  polarising  power  remains  after  the 
magnet  is  removed.  This  action  on  light,  different  in  the  horizontal 
and  vertical  directions,  is  not  due  to  terrestrial  magnetism,  but  is  to 
be  attributed  to  gravity,  which  causes  the  suspended  particles  to  set 
in  definite  order.  According  to  the  way  in  which  the  particles  are 
oriented,  the  dichroism  may  be  positive  or  negative,  and  under  the 
influence  of  a  magnetic  field  it  may  change  its  sign.  The  phenomenon 
has  been  observed  with  potassium  chlorate  in  amyl  alcohol,  butyl 
alcohol,  and  phenol,  with  potassium  carbonate  in  amyl  alcohol  and 
light  petroleum,  and  with  boric  acid  in  amylene,  light  petroleum, 
chloroform,  turpentine,  carbon  disulphide,  benzene,  toluene,  xylene, 
cumene,  and  styrene.  The  spontaneous  and  the  magnetic  dichroisms 
have  the  same  sign  in  the  cases  of  potassium  carbonate  and  chlorate, 
but  inversion  takes  place  in  the  mixtures  of  boric  acid  with  the  liquids 
mentioned.  Those  mixtures  which  are  spontaneously  dichroic  are 
those  which  are  most  actively  dichroic  in  a  magnetic  field. 

-J.  McC. 

Influence  of  Solvents  on  the  Rotatory  Power  of  Certain 
Molecules.  Derivatives  of  Camphor.  Albin  Haller  and  Jules 
Minguin  (Compt.  rend.,  1903,  130,  1525 — 1529.  Compare  this  vol., 
i,  503). — In  order  to  determine  the  influence  of  the  solvent  in  causing 
the  enolisation  (production  of  double  linking),  the  rotatory  powers  of 
cyanocamphor  and  of  campbocarboxylic  acid  and  its  methyl,  propyl, 
and  tffobutyl  esters  were  determined  in  solutions  in  various  solvents. 
In  benzene  and  its  homologues,  the  specific  rotation  of  cyanocamphor 
is  very  low  ;  in  ionising  solvents,  the  rotatory  power  increases,  and  in 
solutions  of  sodium  hydroxide  may  even  attain  such  a  high  value  as 

vol.  lxxxiv.  ii.  36 


522 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


+  132°.  The  influence  of  the  ionising  power  of  the  solvent  is  also 
evident  in  the  other  cases.  When  sodium  is  dissolved  in  the  benzene 
used  as  solvent  for  the  esters  of  camphorcarboxylic  acid,  the  rotatory 
power  is  enormously  increased  ;  methyl  camphocarboxylate  has  [a]D 
+  21T20  in  benzene,  but  if  sodium  amounting  to  11  per  cent,  of  the 
weight  of  the  ester  be  dissolved  in  the  benzene  so  as  to  give  a  0'9  per 
cent,  solution,  [a]D  increases  to  +12T50.  In  all  these  cases,  the 

CHR 

increase  is  attributable  to  a  change  of  the  complex  into 

L/(J 


<11 

N>or 

The  following  results  illustrate  the  influence  of  the  double  linking 
on  the  rotatory  power  : 

Alcohol 

Acetic  Methyl  and 

Benzene.  Alcohol,  acid,  iodide,  sodium. 

Cyanome  thy  lcam  p  hor 

(ketonic  form) .  [a]D  =  03‘7°  93‘7°  93'7°  95"7°  — 

Cyanomethylcamphor 

(enolic  form)  .  [a]D  =146  156  2  177  165-6  154° 

Cyanopropylcamphor 

(enolic  form)  .  [a]u  =  94T2  100  103-12  —  — 

Methyl  allylcampho- 

carboxylate .  [a]L)  =  33  25  56'88  56-88  —  56-88 


These  results  also  show  that  benzene  exerts  a  depressing  effect  on 
the  rotatory  power  of  these  compounds.  J.  McC. 


Influence  of  the  Introduction  of  Unsaturated  Radicles  on 
the  Rotatory  Power  of  Active  Molecules.  Albin  Haller  and 
Marcel  Desfontaines  ( Compt .  rend.,  1903,  136,  1613 — 1616). — See 
this  vol.,  i,  628. 

Phosphorescence  of  Calcium  Sulphide  containing  Bismuth 
in  presence  of  Traces  of  Sodium.  L.  E.  0.  de  Yisser  (Bee.  trav. 
chim.,  1903,22,  133 — 138.  Compare  Abstr.,  1902,  ii,  237). — It  is  here 
shown  that  calcium  sulphide  containing  bismuth,  prepared  from  pure 
calcium  carbonate,  and  free  from  traces  of  sodium  is  not  phos¬ 
phorescent  ;  it  becomes  so,  however,  when  small  quantities  of  sodium 
are  added,  a  maximum  of  activity  being  reached  when  there  is  present 
1  atom  of  sodium  per  800  mols.  of  calcium  sulphide.  The  amount  of 
bismuth  which  produces  the  maximum  phosphorescence  (loc.  eit.) 
appears  to  be  independent  of  the  proportion  of  sodium  present,  and  is 
approximately  1  atom  of  bismuth  per  50,000  of  calcium. 

W.  A.  D. 


Hypothesis  of  the  Nature  of  Radioactive  Substances. 
Filippo  Re  (Compt.  rend.,  1903,  136,  1393 — 1395). — The  author 
regards  it  as  natural  to  suppose  that  the  particles  constituting  the 
atoms  were  originally  in  a  free  state  and  formed  a  nebulous  medium 
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of  great  tenuity.  Subsequently  they  united  about  centres  of  conden- 
sation  and  gave  rise  to  infinitely  small  suns,  and  by  a  further  process 
of  contraction  they  have  assumed  stable  and  definite  forms,  and  these 
are  the  atoms  of  the  elements  we  know.  The  larger  suns,  which  have 
not  yet  undergone  the  further  process  of  contraction,  are  the  atoms  of 
radioactive  substances.  This  hypothesis  accounts  for  the  high  atomio 
weight  possessed  by  radioactive  substances,  and  for  the  develop¬ 
ment  of  energy  by  them,  which  is  due  to  a  contraction  of  their 
atoms.  Many  of  the  phenomena  exhibited  by  radioactive  substances 
do  not  differ  from  those  shown  by  the  sun,  for  instance,  luminous, 
calorific,  and  actinic  radiation  and  discharge  of  electrified  particles. 
Rain  and  snow,  freshly  fallen,  are  radioactive,  and  it  does  not  seem 
improbable  that  their  radioactivity  is  due  to  the  action  of  solar  light. 
The  influence  of  a  magnetic  field  on  radioactive  radiation  differs  from 
that  on  solar  radiation,  but  the  conditions  of  observation  are  entirely 
different.  J.  McC. 


A  Property  of  the  a-Rays  of  Radium.  Henri  Becquerel 
( Compt .  rend.,  1903, 136,  1517 — 1522.  Compare  this  vol.,  i,  257). — A 
radium  salt  was  placed  in  a  lead  tube,  and  this  was  closed  by  an 
aluminium  plate  to  arrest  the  light  emitted.  Above  this  a  screen  was 
placed,  and  over  it  a  photographic  plate  lying  horizontally,  the  whole 
system  being  oriented  parallel  to  a  strong  magnetic  field.  Provided 
the  exposure  is  not  too  long,  no  appreciable  impression  is  produced  by 
the  y-rays.  If  in  the  middle  of  the  exposure  the  direction  of  the 
magnetic  field  is  reversed,  an  impression  of  two  parallel  tracks  is 
produced  on  the  plate.  If  the  plate  be  placed  at  an  angle  instead  of 
horizontally,  the  tracks  are  curved  and  meet  at  the  point  of  contact  of 
the  plate  and  the  screen. 

It  might  be  that  these  curvec  were  segments  of  circles  in  accordance 
with  the  ballistic  theory.  In  this  case,  it  was  to  be  expected  that  the 
relationship  RH  =  mvje  would  hold  good  as  it  does  for  the  /3-rays, 
where  R  is  the  radius  of  the  circular  trajectory,  II is  the  intensity  of  the 
magnetic  field,  m  is  the  mass  carrying  charge  e,  and  v  is  the  velocity. 
The  results  obtained  for  RH  when  the  distance  of  the  plate  from  the 
screen  is  varied  are  not  constant,  but  vary  from  1‘9  to  2  9  x  105.  This 
inconstancy  may  well  be  explained  by  variation  of  the  mass  m.  It  is 
certain,  however,  that  the  curvature  of  the  trajectory  of  the  a-rays 
increases  with  the  length  of  the  trajectory,  and  the  disturbance  is  no 
doubt  due  to  the  presence  of  the  air.  In  a  vacuum,  RH  would 
probably  be  constant.  If  we  assume  m  to  be  a  material  mass  positively 
charged,  then  on  passing  through  the  air  it  attracts  the  negative  ions 
of  the  air  and  the  charge  e  diminishes. 

If  m  be  assumed  to  be  merely  an  electromagnetic  magnitude 
dependent  on  e  and  v,  it  may  likewise  be  admitted  that  the  charge  e 
attracts  the  negative  ions  of  the  air  and  thus  alters  the  trajectory. 

This  suggested  explanation  is  supported  by  the  fact  that  the  a-rays 
of  radium  are  absorbed  when  they  pass  through  air,  and  they  become 
less  and  less  penetrating  as  they  pass  through  increasing  thicknesses 
of  aluminium.  J.  McC. 
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Action  of  Cathode  Rays  on  Inorganic  and  Organic  Sub¬ 
stances.  Eugen  Goldstein  ( Ber .,  1903,  30, 1976 — 1984). — If  Elster 
and  Geitel’s  assumption  (Ann.  Phys.  Chem.,  1896,  [ii],  59,  487) 
is  true  that  the  colour  of  metallic  chlorides  which  have  been  exposed 
to  the  cathode  rays  is  due  to  a  subchloride  formed  by  the  libera¬ 
tion  of  halogen,  ammonium  salts  should  remain  colourless  when 
subjected  to  the  rays  ;  but  it  is  found  that,  at  the  temperature  of 
liquid  air,  ammonium  chloride  becomes  greenish-yellow,  ammonium 
bromide  yellowish-brown,  the  iodide  olive-brown,  and  the  fluoride 
deep  blue.  The  colour  disappears  when  the  temperature  is  raised 
and  the  product  exposed  to  daylight.  Tetra-alkylammonium 
halogen  salts  behave  similarly,  giving  various  shades  of  colour, 
and  yellow  to  green  shades  are  also  obtained  with  substances  such 
as  chloroacetic,  trichloroacetic,  and  bromoacetic  acids,  bromoform, 
and  chloral,  which  contain  a  halogen.  On  the  other  hand,  acetic  acid 
and  aldehyde  lemain  colourless,  so  that  the  colour  of  the  ammonium 
salts  and  of  the  substituted  compounds  is  apparently  produced  by  the 
halogen.  That  the  metal  in  metallic  salts  also  helps  in  the  production 
of  colour  is,  however,  shown  by  Giesel’s  results  (Abstr.,  1897,  ii,  170). 
It  should  be  noted  that  the  halogen  in  these  cases  must  have  its 
power  of  absorbing  light  enormously  increased  by  the  cathode  rays, 
as  it  is  known  that  the  halogens,  including  iodine  (in  very  dilute  solu¬ 
tion),  are  colourless  at  the  temperature  of  liquid  air. 

Sulphur,  which  at  low  temperatures  is  perfectly  white,  becomes 
bright  chamois-coloured  in  the  cathode  rays  ;  the  colour  becomes  very 
faint  in  daylight,  even  in  liquid  air,  and  rapidly  disappears  when  the 
temperature  is  raised.  The  change  here  produced  by  the  rays  must 
be  that  of  one  allotropic  form  to  another. 

The  following  colourless  compounds  also  become  coloured  in  the 
cathode  rays  when  cooled  in  liquid  air  ;  sulphuric  monobydrate  (saffron- 
yellow),  concentrated  hydrochloric  acid  (green),  phosphoric  acid 
(hyacinth-red),  hydrobromic  acid  of  sp.  gr.  T49  (intense  green),  chloric 
acid  (chamois),  phosphorus  pentachloride  (bright  yellow).  W.  A.  D. 

Galvanic  Elements  with  Two  Liquids :  Electromotive 
Forces  ;  Condensations;  Transformation  of  Energy  at  the 
Electrodes.  Marcellin  P.  E,  Berthelot  (Compt.  rend.,  1903,  136, 
1497—1505.  Compare  Abstr.,  1902,  ii,  375,  376,  439,440,  546,  591  ; 
this  vol.,  ii,  3,  258,  259,  464). — The  author  discusses  the  results  pre¬ 
viously  recorded  in  connection  with  galvanic  elements.  In  systems 
where  the  E.M.F.  of  a  galvanic  element  with  liquids  A  and  B  is  equal 
to  the  sum  of  the  E.M.F.  of  A+AB  and  B  +  AB,  since  the  E.M.F. 
does  not  vary  with  the  nature  of  the  electrodes,  it  is  deduced  that  it 
is  developed  at  the  surface  of  contact  of  the  two  liquids.  It  is  also 
shown  that  the  E.M.F.  is  proportional  to  the  heat  change  of  the 
chemical  reaction. 

In  these  elements,  it  has  been  frequently  noticed  that  although  a 
continuous  current  can  be  obtained  from  them,  the  E.M.F.  is  not  con¬ 
stant.  In  some  cases,  it  does  not  at  once  rise  to  its  maximum  value, 
and  in  other  cases  it  decreases  when  'External  work  is  being  done  by 
the  cell.  This  variation  is  due  to  tw  q  causes  :  a  condensation,  depend- 
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ent  on  the  velocity  of  the  chemical  reaction  and  on  the  electrical 
capacity  of  the  system,  and  a  progressive  change  in  the  composition  of 
the  two  liquids ;  the  second  cause  is  particularly  active  when  the 
liquids  are  merely  separated  by  a  porous  division.  The  condensation 
which  takes  place  is  determined  by  the  capacity  of  the  electrodes  and 
the  vessels  ;  its  occurrence  shows  the  necessity  of  waiting  for  a  few 
minutes  after  the  cell  has  been  constructed  before  the  E.M.F.  is 
determined,  so  as  to  allow  the  equilibrium  to  be  established.  A  certain 
part  of  the  decrease  of  E.M.F.  is  due  to  leakage  of  electricity  into  the 
air  ;  this  tends  to  produce  a  certain  electrical  opposition  between  the 
two  liquids  and  between  the  electrodes,  which,  of  course,  gives  rise  to 
polarisation  effects. 

Attention  is  directed  to  certain  results  obtained  with  an  element 
containing  sulphuric  acid  and  sodium  hydroxide  solutions.  The  E.M.F. 
falls  when  the  cell  is  in  use,  but  rises  to  nearly  its  original  value  after 
the  circuit  has  been  broken  for  some  time.  Since  the  rise  to  the 
original  value  is  rapid,  it  follows  that  the  diminution  cannot  be 
attributed  to  polarisation.  The  explanation  offered  is  that  on  account 
of  insufficient  diffusion  the  chemical  reaction  cannot  keep  up  with  the 
expenditure  of  electrical  energy  whilst  external  work  is  being  done. 
On  account  of  the  high  velocity  of  the  chemical  reaction  in  the  oxida¬ 
tion  process,  a  cell  made  up  of  an  alkaline  solution  of  pyrogallol  and 
one  of  hydrogen  peroxide  solution  containing  sodium  chloride  maintains 
its  E.M.F.  practically  constant. 

The  E.M.F.  in  these  cells  is  not  always  proportional  to  the  heat 
change  of  the  chemical  reaction ;  thus,  the  heat  change  of  the  reaction 
between  sodium  hydroxide  (0'2xV)  and  nitric  acid  (0'2A)  at  15°  would 
correspond  with  an  E.M.F.  of  about  0  55  volt  and  with  a  slightly 
higher  E.M.F.  at  54°,  whereas  at  15°  the  E.M.F.  is  0'65  volt,  but  at 
54°  it  is  078  volt.  These  variations  are  attributed  to  energy  trans¬ 
formations  which  take  place  at  the  electrodes.  Possibly  the  metals  of 
the  electrodes  suffer  some  change  of  structure,  or  they  isomerise,  as  is 
known  to  be  the  case  with  silver.  In  instances  of  this  kind,  there 
may  be  an  increase  of  potential  with  a  diminution  of  the  energy 
transmitted.  J.  McC. 

Galvanic  Elements  with  One  and  with  Two  Liquids.  Marcellin 
P.  E.  BERTHELOT((7om/>LmwZ.,  1903, 136, 1601 — 1608). — Three  elements 
can  be  constructed  with  a  solution  of  an  electrolyte  and  three  metals. 
If  the  metals  be  represented  by  M,  M',  and  M",  and  the  solution  by  A,  the 
elements  are:  MAM ,  MAM",  and  MAM".  Using  zinc,  copper,  and 
platinum,  it  has  been  proved  that  the  E.M.F.  of  the  cell  with  a  zinc  and 
a  platinum  electrode  is  equal  to  the  sum  of  the  E.M.F.  of  the  element 
with  a  zinc  and  a  copper  electrode  and  that  of  the  element  with  a  copper 
and  a  platinum  electrode.  In  each  case,  the  platinum  (or  the  copper 
in  the  case  of  a  zinc  and  a  copper  electrode)  was  the  positive  electrode. 
The  same  relationship  was  found  to  hold  good  in  a  solution  containing 
a  mixture  of  salts. 

With  two  solutions,  A  and  B,  and  three  metals,  nine  elements  can 
be  constructed :  M  \  A  +  B  |  M,  M'  |  A  +  B  \  M' ,  M"  |  A  +  B  \  M", 
M  |  A  +B  |  M',  M  |  A  +  B  j  M",  M'  |  A  +  B  j  M",  M  j  B  +  A  j  M\ 
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M  |  B  +  A  [  M",  and  M'  [  B  -f  A  ]  M”.  It  has  been  proved  that  the 
sum  (algebraic)  of  the  E.M.F.  of  two  reciprocal  elements  with  different 
metallic  electrodes,  M  |  A  +  B  \  M'  and  M'  \  B  +  A  [  M,  is  equal  to  the 
sum  of  the  E.M.F.  of  two  elements  with  the  same  electrodes,  M  |  A 
+  B  |  M  and  M  \  A  +  B  \  M'.  The  experiments  were  made  with 
solutions  of  sulphuric  acid  and  sodium  hydroxide,  zinc  sulphate  and 
sodium  sulphate,  boric  acid  and  sodium  hydroxide,  boric  acid  and 
sulphuric  acid,  sodium  borate  and  ammonium  chloride,  and  ammonium 
borate  and  sodium  chloride  j  zinc,  copper,  and  platinum  were  used  as 
electrodes.  J.  McC. 

Potential  Differences  with  Saturated  Solutions.  Douglas 
McIntosh  ( J .  Physical  Chern.,  1903,  7,  348 — 355). — It  was  shown, 
thermodynamically,  by  Luther  (Abstr.,  1896,  ii,  461),  that  changing  the 
solvent  at  one  electrode  should  have  no  effect  on  the  E.M.F.  of  a  two- 
solution  cell  if  the  solutions  were  saturated.  This  was  afterwards  shown 
to  be  invalid  if  the  solute  were  a  hydrated  salt.  The  author  proves  ex¬ 
perimentally  that  the  E.M.F.  is  not  zero  for  a  two-fluid  cell  containing 
solutions  of  mercurous  and  potassium  chlorides  in  water  and  in 
alcohol,  both  methyl  and  ethyl  alcohols  being  employed.  Saturated 
solutions  of  silver  nitrate  in  alcohol  and  water  also  yielded  a  measur¬ 
able  E.M.F.  The  mistake,  in  the  author’s  opinion,  lies  in  the  assump¬ 
tion  of  the  law  “  if  two  systems  are  in  equilibrium  with  a  third  they 
are  in  equilibrium  with  one  another,”  which  is  only  true  for  non- 
miscible  phases.  L.  M.  J. 

A  New  General  Relationship  between  the  Electromotive 
Forces  of  Salt  Solutions.  Marcellin  P.  E.  Berthelot  ( Compt . 
rend .,  1903,  136,  1357 — 1373). — The  law  already  developed  (compare 
this  vol.,  ii,  258)  concerning  the  E.M.F.  produced  by  the  action  of  an 
acid  on  a  base,  and  of  a  salt  on  the  corresponding  acid  and  base, 
appears  as  a  special  case  of  a  more  general  law.  If  the  E.M.F.  of  an 
element  consisting  of  solutions  of  two  salts,  A  and  B,  separated  by  a 
porous  division  is  E,  that  of  the  element  made  up  of  solutions  of  A 
and  AB  is  c,  and  that  of  the  element  with  solutions  of  B  and  AB  is 
t2,  it  is  found  that  A  =  +  €2. 

This  has  been  proved  for  six  different  types.  The  law  does  not 
obtain  in  those  cases  where  gaseous  products  or  insoluble  sub¬ 
stances  separate  at  the  electrodes,  but  this  is  easily  accounted  for  by 
polarisation. 

The  E.M.F.  of  the  three  systems  was  determined,  and  in  practically 
all  cases  it  was  found  that  E  —  +  €2.  In  most  cases,  the  experiments 

were  carried  out  with  various  metals  (platinum,  copper,  mercury,  and 
zinc)  as  electrodes. 

First  Family. — Salts  of  strong  acids ;  the  mixtures  being  thermally 
neutral.  The  mixtures  examined  were:  (1)  A=ZnS04,  B~  CuS04, 
AB  =  ZnS04,CuS04 ;  (2)  A  =  ZnCl2,  Z?^CuS04,  AB  =  ZnCl2,CuS04  ; 
and  (3)  A=HgCl2,  £  =  Hg(CN)2,  Ag  =  HgCl2,Hg(CN)2.  The  small 
divergencies  observed  are  easily  attributable  to  polarisation  effects. 
In  these  cases,  there  is  scarcely  any  thermal  change  on  mixing  the 
salt  solutions,  and  consequently  the  external  energy  developed  is 
mainly  derived  from  the  surrounding  medium. 
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Second  Family. — Salts  of  weak  acids.  When  solutions  of  these  salts 
are  mixed,  there  is  a  considerable  thermal  change.  The  cases  examined 
were:  (1)A  =  2NH4C1,  £  =  Na2B407,  AB  =  2NII4Cl,Na2B407 ;  (2) 
A  =  NaCl,  5  =  (NH4)2B407,  ^5  =  NaCl,(NH4)2B407 ;  (3)  A  =  NaCl, 
B  =  (NH4)2C03  ;  and  (4)  ^1=NH4C1,  A  =  Na2C03.  In  every  instance, 
E=e1  +  e.-}  within  the  limits  of  experimental  error. 

Third  Family. — Acid  and  normal  salt  of  a  strong  acid.  The  follow¬ 
ing  were  examined:  .4  =  HC1,  A=NaCl;  ^4  =  HgS04,  B  —  Na2S04  ; 
A  =  2HC1,  B  —  Na2S04  ;  ^  =  H2S04,  A=NaCl;  and  A=HC1,  B  = 
NH4C1.  The  general  relationship  was  also  evident  in  these  cases.  In 
the  first  four  cases,  the  E.M.F.  developed  in  the  element  A  +  B  is  nearly 
the  same.  It  is  also  worthy  of  note  that  the  E.M.F.  of  the  element 
A+B  is  very  nearly  the  same  as  that  of  the  system  B  +  AB,  whilst 
the  system  A  +AB  gives  only  a  very  low  E.M.F. 

Fourth  Family. — Base  and  normal  salt  of  a  strong  acid.  The  thermal 
change  in  these  cases  is  small,  yet  a  comparatively  high  E.M.F.  is 
developed,  and  the  general  relationship  obtains,  as  was  proved  with  : 
A=  NaCl,  A  =  N aOH  ;  +  -NH4C1,  A  =  NH3  ;  and  ^=NH4C1,  B  = 
NaOH.  The  E.M.F.  of  the  system  A  +  AB  is  almost  the  same  as  that 
of  the  system  A  +  B,  but  very  small  values  are  obtained  for  the  system 
B  +  AB.  In  the  last  case,  excess  of  base  is  almost  without  influence 
on  the  E.M.F. 

Fifth  Family. — Double  salts  stable  in  the  dissolved  condition.  The 
relationship  holds  good  in  these  instances  also,  as  was  proved  by 
experiments  with:  A  =  Hg(CN)2,  i?=2KCN,  the  thermal  reaction 
is  Hg(CN)0  (dissolved)  +  2KCN  (dissolved)  =  +12  4  Cal.  ;  A  =  HgCl2, 
B  =  2KCN,  where  17  0  Cal.  are  developed  when  solutions  of  the  salts  are 
mixed  j  A  =  Hg(CN)2,  B  =  2KC1;  A  =--  HgCl2, B  =  2KC1.  When  platinum 
or  copper  electrodes  were  used,  the  results  were  not  quite  satisfactory, 
for  some  mercury  deposited  on  the  electrodes,  which  caused  a  dissocia¬ 
tion  of  the  complex  ion,  and  consequently  a  change  in  the  constitution 
of  the  solution.  It  was  also  proved  that  six  elements  made  up  of 
HgCl2  and  2KCN  could  produce  visible  electrolysis  in  a  voltameter 
containing  dilute  sulphuric  acid  and  pyrogallol  under  a  pressure  of 
0'012  m.  These  results  prove  that  the  heat  developed  by  the  forma¬ 
tion  of  double  salts  which  are  stable  in  presence  of  water  can  be 
utilised  in  carrying  out  external  electrolysis. 

Sixth  Family. — Oxidation  elements.  The  relationship  has  been  veri¬ 
fied  in  the  case  of  galvanic  elements  constructed  from  :  A  —  2FeS04  + 
H2S04,  B  =  H202,  AB  =  Fe2(S04)3.  The  thermal  change  is:  (2FeS04  + 
H9S04)  (dissolved)  +  H202  (dissolved)  =  Fe„(S04)3  (dissolved)  +  62'2  Cal. 

J.  McC. 

Influence  of  Dissolved  Gases  on  Conductivity  for  a  Direct 
Current.  Samuel  L.  Bigelow  (J.  Physical  Chem.,  1903,  7,  327 — 347. 
Compare  this  vol.,  ii,  128). — The  author  has  investigated  the  currents 
obtained  in  an  electrolytic  cell  with  E.M.F.  less  than  that  necessary 
for  the  decomposition  of  the  electrolyte  ;  the  currents  were  measured 
shortly  after  the  closing  of  the  circuit  and  before  they  had  reached  the 
condition  of  “  residual  currents.”  It  was  found  that  heating  the 
electrodes  to  redness  formed  an  effective  method  of  destroying  pre- 
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vious  polarisation.  The  electrolyte  employed  was  Nj 200  H2S04,  and 
it  was  found  that  the  strength  of  the  current  increased  greatly  with 
the  presence  of  dissolved  gases.  Thus,  if  the  current  through  the 
air-free  electrolyte  be  taken  as  unity,  that  through  the  electrolyte 
when  saturated  with  air  is  about  1 9,  when  saturated  with  oxygen  about 
60,  when  saturated  with  nitrogen  about  7,  when  saturated  with 
hydrogen  about  52,  and  when  saturated  with  carbon  dioxide  less  than 
unity.  The  current  is  slightly  less  in  each  case  for  a  normal  sul¬ 
phuric  acid  solution,  indicating  that  the  conductivity  is  not  due 
to  the  ions  of  the  electrolyte.  The  current  obtained  with  pure  water 
is  somewhat  lower  than  that  of  the  sulphuric  acid,  but  the  increase 
when  air  is  dissolved  is  far  less  than  that  in  the  case  of  the  acid  solu¬ 
tion,  although  carbon  dioxide  causes  a  great  increase.  These  results 
appear  to  show  that  if  the  conductivity  is  due  to  the  dissolved  gas, 
it  is  also  dependent  on  the  presence  of  an  electrolyte.  Although  as 
yet  a  complete  explanation  is  not  possible,  the  author  points  out 
that  these  results  should  not  be  considered  as  opposed  to  the  dis¬ 
sociation  theory,  as  they  apply  to  a  different  group  of  facts  not  satis¬ 
factorily  explained  by  this  theory.  L.  M.  J. 

Saturated  Aqueous  Solutions  of  Difficultly  Soluble  Salts. 
I.  Electrical  Conductivity.  Friedrich  Kohlrausch  [with  F.  Rose 
and  Friedrich  Dolezalek]  ( Zeit .  physikal.  Chern.,  1903,  44,  197 — 249. 
Compare  Kohlrausch  and  Rose,  Abstr.,  1894,  ii,  7  ;  Kohlrausch  and 
Dolezalek,  Abstr.,  1902,  ii,  72). — Full  details  are  given  of  the 
measurement  of  the  conductivity  for  solutions  of  41  sparingly 
soluble  salts.  Some  of  the  results  have  been  published  already  ( loc . 
c it.).  J.  C.  P. 

Electrolytic  Solution  of  Platinum  by  Alternating  Currents. 
Rudolf  Ruer  (Zeit.  physikal.  Chem .,  1903,  44,  81 — 113). — Details 
are  given  of  work  already  described  (see  this  vol.,  ii,  407). 

J.  C.  P. 

Electrolysis  of  Aqueous  Solutions.  Carl  Frenzel  (Zeit.  Elektro- 
chem.,  1903,  9,  487 — 496). — When  solutions  of  ammonia  or  of  the 
hydroxides  of  the  alkalis  or  alkaline-earths  are  electrolysed  with  an 
unpolarisable  cathode  and  a  small  anode,  a  gradually  increasing 
E.M.F.  being  employed,  the  curves  representing  the  connection 
between  the  current  passing  and  the  applied  E.M.F.  exhibit  a  change 
of  direction  corresponding  with  the  discharge  of  hydroxyl  ions ;  after 
this,  the  current  increases  with  increasing  E.M.F.,  it  then  remains 
constant  or  diminishes,  and  finally  increases  again.  The  E.M.F.  at 
which  the  second  increase  begins,  varies  with  the  concentration  of 
the  hydroxyl  ions  in  the  solution  ;  when  the  latter  is  divided  by  10, 
the  E.M.F.  rises  by  0’06  volt.  The  form  of  curve  described  above 
is  only  obtained  when  the  anode  is  a  platinum  wire  freshly  heated  to 
redness ;  when  the  same  wire  is  used  repeatedly,  the  successive  curves 
become  more  and  more  continuous,  finally  exhibiting  a  steady  rise  of 
current  with  rising  E.M.F.  The  change  is  much  more  marked  in 
solutions  of  ammonia  than  it  is  in  the  other  solutions.  It  is  shown 
that  the  impurities  in  the  salts  used  have  no  effect  on  the  form  of  the 
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curves,  and  also  that  the  assumption  of  a  transition  resistance  at 
the  anode  due  to  a  layer  of  gas  does  not  account  for  it.  The  assump¬ 
tion  of  some  chemical  change  at  the  anode  is  therefore  necessary. 
The  most  probable  is  the  formation  of  ozone  by  interaction  of  dis¬ 
charged  hydroxyl  ions  and  molecular  oxygen  occluded  by  the  electrode. 
This  is  capable  of  explaining  the  effect  of  heating  the  anode  to  redness, 
and  also  the  dependence  of  the  position  of  the  change  of  direction 
on  the  concentration  of  the  hydroxyl  ions  in  the  solution.  T.  E. 


Classification  of  Liquids  and  Crystals  from  a  Magnetic 
Point  of  View.  Georges  Meslin  ( Compt .  rend.,  1903,  136, 
1438 — 1440.  Compare  this  vol.,  ii,  408,  521). — The  author  finds  that 
crystalline  substances  may  be  divided  into  two  classes  according  to 
the  positive  or  negative  character  of  the  dichroism  induced  in  their 
suspensions  in  a  selected  liquid,  when  these  are  placed  in  a  magnetic 
field  (loc.  cit.).  Liquids  may  be  divided  similarly  according  to  whether 
their  mixtures  with  a  selected  crystalline  substance  are  positively 
or  negatively  dichroic  in  a  magnetic  field.  A  preliminary  classifica¬ 
tion  of  this  kind  for  a  number  of  liquids  and  solids  is  given  in  the 
original.  T.  A.  H. 

Permanent  Changes  and  Thermodynamics.  IX.  Pierre 
Duhem  (Zeit.  physikal.  Chem.,  1903,  43,  695 — -700). — A  theoretical 
paper,  not  suitable  for  abstraction.  J.  C.  P. 

Dissociation  Curves.  Albert  Bouzat  {Compt.  rend.,  1903,  136, 
1395 — 1397). — The  dissociation  pressures  at  several  temperatures 
have  been  determined  for  a  number  of  solid  substances  which  dis¬ 
sociate  into  solid  and  gaseous  substances,  and  the  results  have  been 
compared  with  those  obtained  by  Troost  (Abstr.,  1879,  501)  for  the 
compound  NH4C1,3NH3. 

If  Qt  is  the  quantity  of  heat  absorbed  by  the  separation  of  1  mol. 
of  gas  at  the  temperature  T,  it  can  be  shown  by  applying  Clapeyron’s 
formula  that  if  QTjT  in  two  univariant  systems  has  the  same  value 
for  a  particular  pressure,  the  ratio  TBjTA  of  the  absolute  temperatures 
corresponding  with  the  same  pressure  in  the  two  systems  is  constant 
whatever  be  the  pressure ;  and  inversely,  if  TBjTA  is  constant  at  all 
pressures,  the  value  of  QrjT  has  the  same  value  for  any  particular 
pressure  in  the  two  systems  A  and  B.  The  results  obtained  confirm 
this  deduction. 

The  results  also  show  that  if  all  the  uni  variant  systems  in  which 
a  solid  gives  rise  by  dissociation  to  another  solid  and  a  gas  be  arranged 
in  a  group,  the  ratio  of  the  temperatures  corresponding  with  the  same 
dissociation  pressure  of  any  two  systems  of  the  group  is  constant 
whatever  be  the  pressure.  This  law  shows  that  the  whole  of  the 
dissociation  curve  of  a  system  (univariant)  may  be  traced  if  a  single 
point  is  determined. 

Since  QrjT  represents  the  variation  of  entropy,  it  follows  that  if 
these  univariant  systems  be  arranged  as  before,  in  a  group,  the  varia- 
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tion  of  entropy  which  results  from  the  liberation  of  1  mol.  of  gas  at 
a  determinate  pressure  is  the  same  for  all  the  systems  of  the  groups. 

The  experiments  were  made  with:  AgCl,l*5NH3  ;  ZnCl2,6NH3; 
CuS04,5H20  ;  Pb304 ;  and  Ba02.  J.  McC. ' 


Phenyl-substitution  in  the  Phenylmethanes,  their  Carbinols 
and  Chlorides.  Jules  Schmidlin  ( Compt .  rend.,  1903,  136, 
1560 — 1562). — The  following  heats  of  combustion  have  been  detei-- 
mined,  and  from  these  values  the  heats  of  formation  from  the  elements 
have  been  calculated  : 


Heat  of  combustion 


volume. 

pressure. 

formation. 

Toluene . 

937-4  Cal. 

938-5  Cal. 

-  2-4  Cal. 

Diphenylmethane . 

1658-2  „ 

1659-9 

99 

-20-0  „ 

Triphenylmethane . 

2385-1  „ 

2387-3 

-43-6  „ 

Tetraphenylmethane . 

3101-2  „ 

3104-1 

99 

-56-6  „ 

Benzyl  alcohol  . 

890-9  „ 

891-8 

9  9 

+  44*3  ,, 

Diphenjdcarbinol  . 

1612-5  „ 

1613-9 

99 

+  26-0  ,, 

Triphenylcarbinol . 

2340-0  „ 

2342-0 

99 

+  1-7  „ 

Benzyl  chloride . 

885-7  „ 

886-6 

99 

+  19-9  „ 

Chlorodiphenylmethane . 

.  1615-9  „ 

1617-3 

99 

-  7-0  „ 

Chlorotriphenylmetliane  .. 

.  2346-5  „ 

2348-5 

99 

-34-9  „ 

From  these  heats  of  formation,  it  can  be  seen  that  the  thermal  effect 
of  the  substitution  by  the  phenyl  group  is  not  constant,  but  varies 
with  the  character  of  the  compound  in  which  the  substitution  takes 
place. 

From  the  following  table,  the  thermal  changes  which  take  place  in 
the  formation  of  carbinols  or  of  chlorine  substitution  products  are 
seen  to  diminish  as  the  number  of  phenyl  groups  present  increase  : 


CH3Ph 

+ 

0  = 

CH2Ph-OH 

+ 

46-7  Cal. 

CH2Ph2 

+ 

0  = 

CHPh2-OH 

+ 

46-0 

99 

ciiPh.; 

+ 

0  = 

CPh3-OH 

+ 

45-3 

99 

CH3Ph 

+ 

Cl  - 

H  =  CH2PhCl 

+ 

22-3 

99 

CH2Ph2 

+ 

Cl  - 

H  -  CHPh2Cl 

+ 

13-0 

99 

CPbgCl 

+ 

Cl  - 

H  =  CPh3Cl 

+ 

9-2 

99 

Vapour  Pressures  of  Ternary  Mixtures.  Frans  A.  H. 
Schreinemakers  ( Zeit .  physikal.  Chem.,  1903,  43,  671 — 685.  Com¬ 
pare  Abstr.,  1901,  ii.  146,  224,  305,  372,  436,  641). — A  theoretical 
discussion  of  some  points  of  difference  between  the  author’s  results 
and  those  of  Ostwald  ( Abhandl .  K.  Sachs.  Ges.  TT«w.,  1900,  25,  413). 

J.  C.  P. 

Osmotic  Pressure.  A.  Suits  (Rec.  trav.  chim.,  1903,  22, 
153  — 158). — A  theoretical  paper  emphasising  the  view  that  in  solution 
there  is  no  “  essential  difference  between  the  solvent  and  the  dissolved 
substance.”  W.  A.  D. 
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Displacement  of  Osmotic  Equilibrium  by  Surface  Tension. 
Felix  Kaufler  ( Zeit .  physikal.  Chem.,  1903,  43,  686 — 694). — The 
paper  is  almost  entirely  mathematical.  With  the  help  of  the  formulae 
obtained,  it  is  possible  to  predict  approximately  the  excess  concentra¬ 
tion  within  cotton  fibres  immersed  in  the  solution  of  a  dye. 

J.  0.  P. 

Dissociation  in,  and  Crystallisation  from,  a  Solid  Solution. 
Cornelis  A.  Lobry  de  Bruyx  and  C.  L.  Jungius  (Proc.  K.  Acad. 
Wetensch.  Amsterdam,  1903,  5,  643 — 646). — From  the  change  in  colour 
which  takes  place  when  o-nitrobenzaldehyde  is  exposed  to  sunlight 
(Ciamician  and  Silber,  Abstr.,  1901,  i,  547),  it  is  assumed  that  the 
o-nitrosobenzoic  acid  formed  remains  at  first  in  solid  solution,  and  to 
judge  from  the  green  colour  it  is  in  the  unimolecular  condition. 
Further  exposure  to  sunlight  causes  change  with  deepening  in  colour 
until  the  saturation  point  is  reached  ;  the  nitrosobenzoic  acid  then 
crystallises  out,  and  the  mass  becomes  lighter  in  colour,  owing  probably 
to  a  change  to  the  bimolecular  acid,  which  is  white.  The  amount  of 
o-nitrosobenzoic  acid  formed  after  definite  intervals  of  exposure  has 
been  determined,  but  on  account  of  the  inconstancy  of  the  light  it  is 
not  possible  to  ascertain  the  velocity  of  the  transformation.  The 
saturated  solution  contains  about  2*6  mols.  of  acid  per  100  mols. 

J.  McC. 

Polymerisation  of  Organic  Liquids.  G.  G.  Longinescu  (Ann. 
Sci.  Univ.  Jassy,  1903,  2,  126 — 130). — The  author  has  found  that  for 
a  large  number  of  organic  liquids  the  relationship  7’/Z>  =  Jn  constant 
holds,  T  denoting  the  absolute  boiling  point,  D  the  density  at  0°, 
and  n  the  number  of  atoms  in  the  molecule ;  the  value  of  this  con¬ 
stant  is  about  100,  and  hence  the  equation  T/100D  —  Jn,  gives  a  means 
of  determining  the  degree  of  aggregation  in  the  case  of  polymerised 
molecules.  Tables  are  given  showing  the  agreement  between  the 
calculated  values  for  the  number  of  atoms  in  the  molecule  and  those 
deduced  from  the  formula.  In  the  case  of  polymerised  molecules,  the 
degree  of  association  calculated  by  this  method  agrees  in  many  cases 
closely  with  that  obtained  by  Ramsay’s  method  of  capillary  ascension ; 
thus  for  methyl,  ethyl,  and  propyl  alcohols,  acetone,  and  nitroethane, 
the  values  for  the  degree  of  polymerisation,  3*1,  2*2,  1*7,  1*6,  1*4,  are 
obtained  instead  of  3*4,  2*7,  2*2,  1*3,  1*5,  as  given  by  Ramsay. 
Acetonitrile  as  a  liquid  apparently  exists  as  (CH3*CN)3.  W.  A.  D. 

Solubility  of  Homogeneous  Mixtures.  Mixed  Depolarisers. 
Alfred  Thiel  (Zeit.  physikal.  Chem.,  1903,  43,  641 — 670.  Compare 
KUster,  Abstr.,  1899,  ii,  205  ;  Kiister  and  Thiel,  Abstr.,  1900,  ii, 
255  ;  this  vol.,  ii,  136;  Thiel,  Abstr.,  1900,  ii,  521). — The  author 
discusses  various  cases  of  homogeneous  mixtures  in  relation  to  their 
solubility,  and  illustrates  each  as  far  as  possible.  The  question  is 
that  of  the  way  in  which  the  solubility  varies  with  the  composition  of 
the  solid  mixture.  The  following  are  the  chief  cases  distinguished  by 
the  author.  I.  The  two  components  are  completely  miscible,  and  the 
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solubility  curve  is  a  straight  line  joining  the  solubility  points  for  the 
components ;  in  other  words,  the  change  in  solubility  is  proportional 
to  the  change  in  composition  of  the  solid.  This  case  is  illustrated  by 
silver  chloride  and  bromide,  potassium  and  rubidium  permanganates, 
jo-dichlorobenzene  and  p-dibromobenzene,  and  possibly  potassium 
permanganate  and  perchlorate.  II.  The  solubility  curve  exhibits  a 
maximum.  Cases  cited  here  are  /3-naphthol  and  naphthalene  (Kiister, 
Abstr.,  1895,  ii,  439),  lead  and  barium  formates.  III.  The  solubility 
curve  exhibits  a  minimum.  IY.  The  miscibility  of  the  components 
is  limited,  and  the  solubility  of  the  mixtures  is  intermediate  between 
the  solubilities  of  the  components.  To  the  gap  in  the  mixture  series 
there  corresponds  a  horizontal  line  in  the  solubility  curve.  An  example 
of  this  is  furnished  by  mixtures  of  silver  bromide  and  iodide  (Thiel, 
loc.  cit.).  Y.  The  miscibility  of  the  components  is  limited,  and  the 
solubility  of  the  saturated  mixture  is  greater  than  that  of  either 
component.  Examples  of  this  case  are  furnished  by  potassium  and 
thallium  chlorates,  ammonium  and  potassium  bromides,  potassium  and 
thallium  nitrates. 

A  number  of  subordinate  and  complicated  cases  are  also  discussed 
in  the  paper.  J.  C.  P. 

Influence  of  Foreign  Substances  on  the  Solubility  of 
Phenylthiocarbamide  and  of  Boric  Acid  in  Water.  Petru 
Bogdan  (Ann.  Set.  Univ.  Jassy,  1903,  2,  95 — 118). — Yalues  are 
given  showing  the  increase  of  solubility  of  phenylthiocarbamide  in 
water  caused  by  the  addition  of  non-electrolytes  such  as  carbamide, 
sucrose,  ethyl  and  propyl  alcohols,  and  acetone.  With  these  sub¬ 
stances,  t the  value  of  the  molecular  constant  C  —  Ly-Lja,  where 
L0  is  the  solubility  in  pure  water,  L1  the  solubility  in  water  containing 
a  gram-mols.  of  the  non-electrolyte,  is  sensibly  the  same  in  dilute 
solution.  Electrolytes  such  as  potassium  and  sodium  nitrate  diminish 
the  solubility  of  the  thiocarbamide,  the  effect  of  the  former  being 
greater  than  that  of  the  latter. 

The  solubility  of  boric  acid  in  water,  on  the  other  hand,  is  increased 
by  both  electrolytesand  non-electrolytes  alike  ;  in  the  case  of  electrolytes, 
the  solubility  increases  as  the  strength  of  the  acid  of  the  salt  dimin¬ 
ishes,  and  it  is  thus  shown  that  a  true  chemical  change  is  here  involved. 

A  long  theoretical  discussion  of  Jahn’s  and  Nernst’s  theories  is 
included  in  the  paper.  W.  A.  D. 

Precipitation  of  Colloidal  Solutions  by  Electrolytes. 
Herbert  Freundlich  ( Zeit .  physikal.  Ghem.,  1903,  44,  129 — 160. 
Compare  Linder  and  Picton,  Trans.,  1895,67,63;  Hardy,  Abstr., 
1900,  ii,  396;  Spring,  Abstr.,  1900,  ii,  713). — Colloidal  solutions  of 
arsenious  sulphide,  ferric  hydroxide,  and  platinum  were  employed  in 
this  investigation,  and  the  precipitating  power  of  various  salts  was 
compared  by  determining  the  concentration  of  the  salt  solution  that, 
within  a  given  time  and  under  otherwise  equal  conditions,  caused  a 
separation  of  flocks  large  enough  to  be  kept  back  completely  by  a 
filter  of  a  standard  type.  Eor  colloidal  solutions  exhibiting  anodic 
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convection  under  the  influence  of  a  current  (arsenious  sulphide  and 
platinum),  the  precipitating  power  of  a  salt  is  practically  independent 
of  the  anion,  the  valency  of  the  cathion  being  the  determining  factor. 
Tervalent  ions  are  more  effective  than  bivalent  ions,  and  these  again 
are  more  effective  than  univalent  ones.  For  a  colloidal  solution 
of  ferric  hydroxide,  which  exhibits  cathodic  convection,  the  valency 
of  the  anion  is  the  chief  determining  factor.  Further,  in  the 
case  of  the  univalent  ions,  an  influence  of  the  rate  of  migration  may 
be  detected  ;  thus,  in  the  precipitation  of  a  colloidal  solution  exhibiting 
anodic  convection,  the  acids  are  more  effective  than  the  salts  yield¬ 
ing  univalent  cathions.  Speaking  generally,  equivalent  solutions  of 
equally  dissociated  electrolytes,  yielding  ions  of  the  same  valency  and 
with  nearly  equal  rates  of  migration,  are  equally  effective  in  the 
precipitation  of  colloidal  solutions. 

It  has  been  shown  that  the  precipitating  effect  is  dependent  not 
only  on  the  concentration  of  the  precipitating  salt,  but  also  on  the 
rate  at  which  the  latter  is  added  to  the  colloidal  solution.  This 
leads  the  author  to  regard  the  process  in  question  as  one  involving 
the  element  of  time  (as  a  process  of  diffusion);  it  cannot  be  ex¬ 
plained  by  a  displacement  of  the  statical  equilibrium.  As  a  working 
hypothesis,  the  author  supposes  the  colloidal  substance  to  be  semi- 
permeable  to  the  ions,  the  character  of  the  semipermeability  being 
closely  bound  up  with  the  direction  of  the  convection  (anodic  or 
cathodic).  J.  C.  P. 

Determination  of  Molecular  Weights.  VII.  Ernst  Beckmann 
(Zeit.  physikcil.  C'hem.,  1903,44.  161  — 196). — I.  Boiling  point  method. 
A  few  minor  improvements  are  suggested  on  the  apparatus  previously 
described  (Abstr.,  1902,  ii,  303).  The  tube  for  the  introduction  of 
the  vapour  of  the  solvent  (marked  D  in  sketch,  loc.  cit.)  is  now 
fused  in  near  the  bottom  of  the  boiling  point  tube  instead  of  at  the 
top ;  the  greater  part  of  this  tube  is  consequently  in  the  outside  boil¬ 
ing  vessel. 

II.  Freezing  point  method.  The  author  has  previously  described  a 
freezing  point  apparatus  with  electromagnetic  stirrer  (Abstr.,  1897, 
ii,  88,  362),  and  in  the  present  paper  some  minor  modifications  of  that 
apparatus  are  suggested,  chiefly  with  the  view  of  making  it  less 
expensive. 

An  apparatus  is  described  in  which  liquid  air  is  used  as  the  cooling 
agent,  the  liquid  air  being  introduced  between  an  inner  and  an  outer 
Dewar  tube. 

The  author  also  replies  at  length  to  recent  criticisms  of  his  freezing 
point  apparatus.  J.  C.  P. 

Crystallisation  of  Sparingly  Soluble  Substances.  August 
de  Schulten  ( Compt .  rend.,  1903,  136,  1444 — 1446). — When  10  grams 
of  hydrated  barium  chloride  are  dissolved  in  a  mixture  of  3  litres  of 
water  with  300  c.c.  of  concentrated  hydrochloric  acid,  and  to  this 
there  is  added,  at  the  rate  of  1  or  2  drops  per  minute,  a  solution  of  2 
grams  of  sulphuric  acid  in  2  litres  of  water,  crystals  of  barium  sul¬ 
phate  begin  to  form  at  the  end  of  24  hours,  and  after  the  lapse  of 
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one  month  from  8  to  9  grams  of  crystals  of  an  average  length  of  5 
mm.  are  produced.  These  show  more  facets  than  crystalline  barium 
sulphate  obtained  by  other  methods,  and  have  a  sp.  gr.  4'499  at  15°. 

By  the  application  of  this  method  of  slow  admixture  by  diffusion 
to  solutions  of  appropriate  materials,  crystalline  preparations  of  a 
large  number  of  insoluble  substances  have  been  prepared,  including 
aluminium  hydroxide,  bismuth  phosphate  and  arsenate,  celestine, 
anglesite,  bobierrite,  &c.  T.  A.  H. 

Formation  of  Complexes  and  some  Physico-chemical 
Constants  for  Mercury-Halogen  Compounds.  Miles  S.  Sherrill 
(Zeit.  physikal.  Chern.,  1903,  43,  705 — 740). — The  tendency  of  the 
mercury  haloids  to  form  complexes  is  well  known  (compare  Le  Blanc 
and  Noyes,  Abstr,,  1891,  388;  Richards  and  Archibald,  Ab-.tr.,  1902, 
ii,  384).  The  author  contributes  a  detailed  study  of  the  mutual 
relations  of  mercuric  cyanide,  iodide,  bromide,  and  chloride  to  the 
corresponding  potassium  salts  as  indicated  by  E.M.F.,  solubility, 
freezing  point,  and  partition  experiments.  The  formation  of  complexes 
is  established  in  all  cases,  and  if  the  complex  anion  formed  is  repre¬ 
sented  as  (HgX2)mX'„,  the  experimental  work  indicates  that  for  most 
concentrations  m  —  1  and  n  —  2.  When  the  mercury  salt  is  in  excess, 
complexes  may  be  formed  containing  relatively  more  mercury,  especially 
in  the  case  of  the  chloride  and  bromide.  Solubility  and  freezing  point 
experiments  with  the  cyanide  point  to  the  existence  of  a  complex  in 
which  m—  1,  n  =  1.  In  the  case  of  the  iodide,  indication  was  obtained 
of  a  complex  with  m  =  2,  n  =  3.  The  order  of  solubility  of  mercuric 
and  mercurous  haloids,  as  well  as  the  relative  equilibrium  constants 
which  express  the  tendency  to  the  formation  of  complexes,  are  in 
accordance  with  Bodlander’s  rule  (Abstr.,  1898,  ii,  554),  and  Abegg 
and  Bodlander’s  theory  of  electro-affinity  (Abstr.,  1899,  ii,  542). 

J.  C.  P. 

Rates  of  Reactions  in  Solutions  containing  Ferrous  Sul¬ 
phate,  Potassium  Iodide,  and  Chromic  Acid.  Clara  C.  Benson 
(J.  Physical  Chem.,  1903,  7,  356 — 388). — The  results  of  the  experi¬ 
ments  by  the  author  and  by  DeLury  (this  vol.,  ii,  200,  471)  have  led 
to  the  following  conclusions :  the  rate  of  liberation  of  iodine  in  the 
absence  of  ferrous  salts  is  approximately  proportional  to  the  concen¬ 
tration  of  the  dichromate  and  to  the  square  of  that  of  the  acid,  and  the 
relation  to  the  concentration  of  the  iodide  is  given  by  an  expression 
R  —  mC  +  nC'2.  The  rate  is  accelerated  by  ferric  salts.  In  the  absence 
of  iodide,  the  rate  of  oxidation  of  ferrous  sulphate  is  proportional  to 
the  squares  of  the  concentration  of  the  ferrous  salt  and  of  the  acid, 
and  to  the  1  / 4th — 1  /8th  power  of  dichromate  concentration.  Ferric 
salt  retards  the  action.  In  the  presence  of  ferrous  salts,  the  rate  of 
liberation  of  iodine  is  proportional  to  the  l/3rd — 1  /6th  power  of  the 
concentration  of  the  dichromate,  to  the  4th  power  of  that  of  the  acid, 
and  to  the  1st  power  of  the  concentrations  of  the  ferrous  salt  and  of 
the  iodide.  The  action  is  retarded  by  ferric  salts.  In  the  presence  of 
iodide,  the  rate  of  oxidation  of  ferrous  sulphate  is  proportional  to  the 
concentration  of  the  dichromate  and  ferrous  sulphate  and  to  the  3rd 
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or  4th  power  of  the  concentration  of  the  acid.  Increase  of  iodide 
causes  at  first  a  decrease  and  later  an  increase  of  the  rate.  The  author 
considers  that  the  results  are  not  in  accord  with  the  peroxide  theory, 
which  assumes  the  primary  product  of  oxidation  of  the  ferrous 
sulphate  to  be  a  peroxide,  which  then  reacts  with  the  iodide  and  the 
remaining  ferrous  salt.  Better  agreement  is  obtained  if  the  iodide  is 
assumed  to  take  part  in  the  reaction,  and  the  two  reactions  are 
suggested  as  occurring  together  (1)  between  Cr207,  Fel,  I,  and  4H, 
and  (2)  between  Cr207,  2Fe,  and  2H.  L.  M.  J. 


Change  in  the  Rate  of  Inversion  with  Temperature.  Carl 
Kullgren  (. Zeit .  physikal.  Chem.,  1903,  43,  701 — 704). — Whilst  the 
rapid  increase  with  temperature  of  the  velocity  of  a  reaction  (often 
10 — 15  per  cent,  per  degree)  cannot  be  explained  on  kinetic  grounds, 
the  author  makes  a  calculation  to  show  that  this  increase  in  the  case 
of  sugar  inversion  maybe  almost  completely  accounted  for  by  the  increase 
with  temperature  of  the  degrees  of  dissociation  of  water  and  sucrose. 
The  change  in  the  dissociation  is  known  for  water  from  Kohlrausch 
and  Heydweiler’s  researches,  for  sucrose  from  Madsen’s  work  (Abstr., 
1901,  ii,  228.  Compare  Kullgren,  Abstr.,  1902,  ii,  647).  J.  C.  P. 


Application  of  the  Phase  Rule  to  the  Distillation  of  Tur¬ 
pentine.  Maurice  Vezes  (Bull.  Soc.  chim .,  1903,  [iii],  29, 
470 — 478). — Crude  turpentine,  essentially  a  solution  of  about  75  per 
cent,  of  colophony  in  about  25  per  cent,  of  oil  of  turpentine,  con¬ 
stitutes  a  divariant  system,  and  the  form  of  its  vapour  tension  curve 
is  conditioned  by  the  composition  of  the  solution.  When  water  is 
added  to  liquefied  turpentine  in  sufficient  quantity  to  produce  a  second 
liquid  layer,  the  system  remains  divariant,  and  the  vapour  tension 
curve  lies  between  that  of  (a)  a  heterogeneous  mixture  of  oil  of  tur¬ 
pentine  and  water  and  ( b )  that  of  water  alone  (since  colophony  is  not 
volatile  at  the  temperatures  concerned).  The  boiling  point  of  the 
mixture  can  therefore  only  vary  between  95°  and  100°,  and  the 
molecular  composition  of  the  vapour,  and  therefore  of  the  distillate, 
at  any  stage  as  regards  (a)  oil  of  turpentine  and  ( b )  water,  is  propor 
tional  to  the  vapour  pressures  of  these  liquids  at  the  particular  boiling 
point. 

When  steam  is  passed  into  turpentine,  the  system  becomes  tri¬ 
variant,  and  the  form  of  the  vapour  tension  curve  is  conditioned  by 
the  simultaneous  compositions  of  the  vapour  and  liquid  phases  ;  its 
displacement  being  limited  by  (1)  the  vapour  pressure  curve  of  a 
heterogeneous  mixture  of  water  and  turpentine,  and  (2)  the  vapour 
pressure  curve  of  turpentine.  The  boiling  point  may  therefore  range 
between  the  temperatures  97°  and  184°,  and  the  composition  of  the 
distillate  produced  ranges  from  that  stated  in  the  preceding  paragraph 
to  oil  of  turpentine  free  from  water. 

Boiling  points  for  the  construction  of  these  curves  are  given  in  the 
original,  and  it  is  pointed  out  that  the  distillation  of  turpentine  after 
admixture  with  excess  of  water,  as  carried  out  in  the  Landes  district, 
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gives  the  best  yield  of  oil  of  turpentine  at  the  lowest  possible  tem¬ 
perature.  T.  A.  H. 

Conception  of  Independent  Components.  Johannes  J.  van 
Laar  (Zeit.  physikal.  C'hem.,  1903,  43,  741 — 744). — In  reference  to  the 
discussion  between  Wegscheider  and  Nernst  (this  vol.,  ii,  356),  the 
author  expresses  himself  in  favour  of  the  latter’s  views.  J.  0.  P. 

Theory  of  Valency  and  of  Molecular  Compounds.  Richard 

Abegg  ( Chem .  Centr.,  1903,  i,  1203 — 1204;  from  Vidensk.  Shrift.  I. 
Matli.-natur.  Klasse ,  1902,  No.  12,  Christiania). — Experimentally  there 
is  no  haid  and  fast  line  to  be  drawn  between  atomic  and  molecular 
compounds,  and  in  suggesting  a  theoretical  basis  for  the  possibility  of 
varying  valency,  the  author  endeavours  to  look  at  both  classes  from 
the  same  standpoint.  He  supposes  that  each  element  has  two  opposite 
kinds  of  valencies,  ‘normal-’  and  ‘  contra-valencies.’  The  latter  are 
never  fewer  than  the  former,  and  the  sum  of  the  two  together  is  8. 
The  normal  valencies  are  the  stronger,  positive  in  the  case  of  metals, 
negative  in  the  case  of  metalloids,  whilst  their  numbers  in  the  first  7 
groups  of  the  periodic  system  are  respectively  1,  2,  3,  4,  3,  2,  1.  The 
eighth  group  contains  elements  without  normal  valency,  and  with  8 
contra  valencies. 

It  is  not  necessary  that  an  element  should  exhibit  its  maximum 
valency  ;  the  higher  this  is,  the  greater  is  the  tendency  for  valencies  to 
become  latent ;  this  is  especially  the  case  with  contravalencies.  The 
higher  the  atomic  weight  of  an  element,  the  more  important  is  the 
part  played  by  the  contravalencies.  Thus,  of  the  7  positive  con¬ 
travalencies  of  the  halogens,  those  of  iodine  are  most  in  evidence. 
That  the  negative  contravalencies  of  the  metals  are  less  active  than 
the  positive  contravalencies  of  the  halogens  is  probably  connected 
with  the  fact  that  the  positive  electrons  are  much  more  closely  bound 
up  with  matter  than  the  negative.  The  weakness  of  the  metallic 
contravalencies  is  associated  with  the  fact  that  the  metals  are 
monatomic,  and  the  evident  contravalencies  of  the  metalloids  are 
regarded  as  responsible  for  the  constitution  of  their  molecules. 
Complex  cathions  are  much  more  seldom  met  with  than  complex 
anions,  and  this  is  attributed  to  the  relative  weakness  of  the  metallic 
contravalencies. 

The  author  regards  the  physical  and  chemical  properties  of  a 
solvent,  especially  its  dissociative  power,  as  associated  with  the 
contravalencies  of  its  constituent  elements.  Molecular  association  in 
liquids  may  be  similarly  regarded.  J.  C.  P. 
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Hydrogen  Peroxide  of  Crystallisation.  Richard  Willstatter 
(Ber.,  1903,  36,  1828— 1829).— Wiede  (Abstr.,  1898,  ii,  295;  1899,  i, 
319)  first  observed  that  hydrogen  peroxide  forms  molecular  compounds 
with  salts,  and  our  knowledge  of  such  substances  has  since  been  ex¬ 
tended  by  Tanatar  and  others. 

When  a  solution  of  ammonium  sulphate  in  30  per  cent,  hydrogen 
peroxide  is  evaporated  over  sulphuric  acid,  transparent  plates  and 
prisms  of  the  composition  (NH4)2S04,H202  separate.  The  crystals 
smell  of  ozone,  and  when  they  are  warmed  gently  under  diminished 
pressure,  a  concentrated  solution  of  hydrogen  peroxide  can  be  dis¬ 
tilled  off.  The  solution  of  the  salt  in  water  has  a  feebly  acid 
reaction. 

From  sodium  sulphate,  transparent,  octahedral  crystals  of  the  com¬ 
position  Na2S04,H20,|H202  were  prepared. 

Such  salts  can  be  substituted  for  persulphates  and  percarbonates  in 
certain  reactions ;  they  can  be  used  medicinally  instead  of  aqueous 
solutions  of  hydrogen  peroxide.  They  part  with  hydrogen  peroxide  in 
ether  and  in  other  indifferent  organic  solvents.  A.  McK. 

Catalytic  Decomposition  of  Hydrogen  Peroxide.  II.  J.  H. 
Kastle  and  A.  S.  Loevenhart  (Amer.  Chem.  J 1903,  29,  563 — 588. 
Compare  this  vol.,  ii,  415). — A  theoretical  paper,  in  which  the  mode  of 
action  of  hydrogen  peroxide  as  an  oxidising  agent  and  its  catalytic  de¬ 
composition  by  various  substances  are  discussed.  Hydrogen  peroxide 
can  oxidise  certain  substances  directly,  without  the  intervention  of  a 
catalyser  and  without  the  evolution  of  oxygen.  In  certain  oxidations  by 
hydrogen  peroxide,  oxygen,  on  the  other  hand,  is  evolved,  and  in  some 
cases,  as  in  the  oxidation  of  nitriles,  the  same  quantity  of  oxygen 
leaves  the  system  as  molecular  oxygen,  as  that  which  remains  in  it 
combined  with  the  oxidation  products.  Certain  oxidations  are  not 
effected  by  hydrogen  peroxide  alone,  but  a  catalyser  is  necessary. 
Again,  hydrogen  peroxide  sometimes  appears  to  act  like  a  reducing 
agent.  Those  substances  which  induce  oxidations  by  means  of 
hydrogen  peroxide  are  also  capable  of  effecting  its  catalytic  decom¬ 
position  under  certain  conditions.  The  theory  propounded  by  the 
authors  to  account  for  all  these  phenomena  is  that  the  hydrogen 
peroxide  tends  to  unite  with  the  oxidisable  substance  to  form  an  un¬ 
stable  compound  which  will  part  with  its  oxygen  more  readily  than 
does  hydrogen  peroxide  itself ;  this  compound  will  therefore  act  as  an 
oxygen  carrier.  This  view  is  supported  by  the  fact  that  such  additive 
compounds  have  been  isolated  by  Schone,  de  Forcrand,  and  others. 
When  sulphurous  acid  is  oxidised  by  hydrogen  peroxide,  for  example, 
the  labile  holoxide  compound,  H‘S02(02)H,is  supposed  to  be  first  formed. 
The  so-called  reductions  with  hydrogen  peroxide  are  probably  oxidations 
in  their  initial  phases,  that  is,  complex  oxidation  products  are  first 
formed  and  these  then  decompose ;  for  instance,  the  interaction  of 
vol.  lxxxiv.  ii.  37 
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silver  oxide  and  hydrogen  peroxide  is  represented  by  the  equations, 
(1)  Ag20  +  3H202  =  H20  +  H4Ag206,  (2)  H4Ag206  =  2  Ag  +  2H20  4- 202. 
Manganese  peroxide  and  lead  peroxide  decompose  hydrogen  peroxide 
in  alkaline  solution,  remaining  themselves  unchanged,  that  is,  unstable 
holoxides  and  hydroholoxides  are  formed  which  then  decompose  into 
water,  molecular  oxygen,  and  original  catalyser. 

Normal  holopermanganic  acid  is  supposed  by  the  authors  to  be 
formed  by  the  action  of  hydrogen  peroxide  on  permanganic  acid,  thus  : 
Mn307  4-  2H20  +  5H202  =  HuMn2Ol9  ;  the  decomposition  of  holoper¬ 
manganic  acid  is  a  gradual  one,  H203  being  the  intermediate 
product. 

The  unstable  holoxide  derivatives  may  act  in  two  ways.  They  may 
either  effect  the  oxidation  of  certain  reducing  agents,  which  cannot  be 
oxidised  by  hydrogen  peroxide  alone,  or,  if  such  reducing  agents  are 
not  at  hand,  these  holoxide  derivatives  may  undergo  decomposition 
themselves,  yielding  molecular  oxygen,  water,  and  the  catalyser  in  its 
original  form,  or  a  stable  oxidation  product  of  the  latter.  The  fact 
that  both  those  processes  occur  simultaneously,  and  that  a  good  oxygen 
carrier  is  generally  a  good  catalyser,  and  vice  versd,  is  of  itself  evidence 
that  these  two  processes  are  causally  related. 

The  role  of  catalase  in  the  living  cell  is  discussed.  Catalase  is  a 
substance  or  mixture  of  substances  with  a  tendency  to  combine  with 
hydrogen  peroxide  to  form  a  very  unstable  holoxide  derivative. 

A.  McK. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
Fritz  Ephraim  ( Ber .,  1903,  36,  1912 — 1914.  Compare  this  vol,,  ii, 
418). — A  detailed  reply  to  Grossmann’s  criticisms  (this  vol.,  ii,  476). 

W.  A.  D. 

Mixtures  of  Iodine  and  Sulphur.  R.  Boulouch  ( Compt .  rend., 
1903,  136,  1577 — 1578). — The  melting  and  solidification  curve  of  a 
mixture  of  iodine  and  sulphur  has  been  followed  by  the  dilatometric 
process.  If  the  temperature  is  marked  off  on  the  abscissse-axis  and 
the  volumes  taken  as  the  ordinates,  a  curve  is  obtained  which  consists 
of  four  parts :  below  65 '5°,  an  almost  straight  line  which  rises  with 
increasing  temperature  ;  at  65 '5°,  a  line  perpendicular  to  the  tempera¬ 
ture  axis;  from  65‘5  to  t°,  a  line  which  rises  rapidly;  and  above  t°,  a 
line  which  is  nearly  parallel  to  the  first.  This  shows  that  all  the 
mixtures  contain  a  certain  quantity  of  a  eutectic  mixture  which  melts 
at  65*5°,  and  that  the  complete  fusion  does  not  take  place  until  the 
temperature  t°  is  reached. 

The  composition  of  the  eutectic  mixture  is  represented  by  0543  of 
sulphur  and  0457  of  iodine. 

No  evidence  could  be  found  of  the  existence  of  any  definite  chemical 
compound,  and  no  solid  solution  seems  to  take  place.  J.  McC. 

Production  of  Ozone  by  High  Tension  and  High  Frequency 
Spirals.  H.  Guilleminot  {Compt.  rend.,  1903, 136, 1653 — 1655). — The 
author  describes  an  apparatus  for  the  production  of  ozone  by  the 
silent  discharge  in  air.  The  resonator  consists  of  spirals  of  copper 
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wire  with  15  to  20  turns  in  one  plane  ;  these  are  placed  opposite  each 
other,  and  enclosed  so  that  a  current  of  air  can  be  passed  between  them. 
The  advantages  claimed  are  (1)  that  the  great  influence  of  resonators 
on  each  other  is  used  to  intensify  the  field  ;  (2)  that  between  the  two 
resonators  there  is  a  large  surface  for  the  silent  discharge  ;  and  (3)  a 
series  of  modulations  is  set  up  which  is  useful  for  the  production  of 
ozone.  J.  McC. 

Peroxides.  Simeon  Tanatar  ( Ber .,  1903,  36,  1893 — 1897). — 
The  author  expresses  a  doubt  whether  there  is  a  constitutional  differ¬ 
ence  between  the  so-called  “  true  ”  and  “  false  ”  peroxides ;  the 
fact  that  some  peroxides  give  hydrogen  peroxide  and  others  oxygen 
and  water  when  decomposed  by  acids  is  considered  to  be  due  to  the 
different  thermal  values  involved,  and  not  to  structural  differences. 
The  formation  of  hydrogen  peroxide  from  water  involves  23  Cal.,  and 
in  order  for  this  to  be  produced  the  necessary  energy  must  be  provided 
by  the  heat  of  combination  of  the  metal  of  the  peroxide  and  the 
radicle  of  the  acid.  The  following  facts  are  put  forward  in  support 
of  this  view.  Barium  peroxide,  which  is  undoubtedly  a  “  true  ” 
peroxide,  if  a  salt  of  hydrogen  peroxide,  should,  on  hydrolysis,  give 
this  substance ;  but,  instead,  it  is  slowly  decomposed  by  water  at  the 
ordinary  temperature,  giving  oxygen.  Strong  acids,  such  as  hydro¬ 
chloric  acid,  decompose  barium  peroxide,  forming  hydrogen  peroxide ; 
but  weaker  acids,  for  example,  phenol  and  nitrophenols,  liberate  oxygen. 

Aluminium  chloride  acts  on  barium  peroxide  suspended  in  water, 
giving  aluminium  hydroxide  and  barium  chloride,  and  liberating 
oxygen ;  if,  however,  an  excess  of  chloride  is  used,  the  action  is  simply 
that  of  hydrochloric  acid  on  the  peroxide,  and  a  solution  of  hydrogen 
peroxide  is  obtained,  little  oxygen  being  evolved.  W.  A.  D. 

Hydration  and  Hardening  of  some  Sulphates.  Paul  Rohland 
(Zeit.  anorg.  Chem.,  1903,  35,  201 — 204). — The  author  points  out  the 
connection  which  exists  between  the  hydration  and  the  hardening  of 
sulphates.  The  phase  rule  indicates  which  salts  are  subject  to  simul¬ 
taneous  hydration  and  hardening ;  it  is  only  those  which  possess  a 
point  at  which  four  (or  more)  phases  can  exist  in  equilibrium,  as,  for 
example  :  hydrated  salt,  anhydrous  salt,  solution,  vapour.  This  point 
lies  near  the  transition  point,  and  it  is  only  below  this  point  that 
hydration  can  take  place.  The  velocity  of  hydration  may  be  either 
increased  or  diminished  by  catalysers. 

Efflorescence  is  also  discussed.  J.  McC. 

Probable  Atomic  Weight  of  Tellurium  and  Atomic  Weight 
Calculations  in  General.  Karl  Seubert  ( Zeit .  anorg.  Chem.,  1903, 
35,  205 — 209). — A  reply  to  Kothner  (this  vol.,  ii,  360).  J.  McC. 

Reduction  of  Nitric  Oxide  by  Alkaline  Pyrogallol.  Carl 
Oppenheimer  {Ber.,  1903,  36,  1744 — 1748). — When  pure  nitric  oxide 
is  enclosed  over  mercury  and  paper  pellets  saturated  with  an  alkaline 
solution  of  pyrogallol  are  introduced,  about  20  per  cent,  of  the  gas  is 
absorbed,  the  pyrogallol  becoming  dark  brown  in  colour.  The  absorbed 
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product  gives  the  reaction  for  nitrites  with  iodide-zinc-starch  paper 
and  with  wi-phenylenediamine  paper  when  acidified.  The  residual  gas 
is  nitrous  oxide,  the  unabsorbed  nitric  oxide  having  been  reduced 
quantitatively  to  it ;  nitrogen  is  not  produced.  0.  H.  D. 

Solubility  of  Phosphorus.  0.  Stich  ( Chern .  Centr.,  1903,  i,  1291  ; 
from  Pharm.  Zeit.,  48,  343 — 344). — Saturated  solutions  of  phosphorus 
in  almond  oil,  oleic  acid,  paraffin,  water,  and  officinal  acetic  acid  have 
been  found  to  contain  1‘25,  1‘06,  P45,  0  0003,  and  0405  per  cent,  of 
phosphorus  respectively.  E.  W.  W. 

Retention  of  Arsenic  by  Animal  Charcoal.  John  Marshall 
and  Leon  A.  Rvan  ( Amer .  J.  Pharm.,  1903,  75,  251 — 253). — By  pass¬ 
ing  a  solution  containing  04455  gram  of  arsenious  oxide  in  3000  c.c. 
of  water  through  a  filter  containing  777‘885  grams  of  dry  animal  char¬ 
coal,  it  was  found  that  the  latter  retained  64’30  per  cent,  of  the 
arsenious  acid.  In  a  second  experiment,  a  solution  of  3 ’3972  grams 
of  arsenious  oxide  in  3000  c.c.  of  water  was  passed  through  763‘7  grams 
of  undried  animal  charcoal,  when  39 ’02  per  cent,  was  retained.  The 
time  required  for  the  filtration  was  3  hours  in  the  first  experiment  and 
2  hours  in  the  second.  W.  P.  S. 

[Interaction  of]  Boric  Acid,  Potassium  Fluoride,  and  Hydro¬ 
fluoric  Acid.  Richard  Abegg,  C.  J.  J.  Fox,  and  Walter  Herz 
(Zeit.anorg.  Chem .,  1903,35, 129 — 147). — At  25°,  boric  acid  distributes 
itself  in  the  ratio  3  35  :  1  between  water  and  amyl  alcohol.  The  dis¬ 
tribution  was  also  determined  between  solutions  of  potassium  fluoride 
and  amyl  alcohol,  and  from  the  results  it  can  be  calculated  how  much 
of  the  boric  acid  is  fixed  by  the  potassium  fluoride.  The  simplest 
expression  of  the  results  is:  E' +  2H3B03  ^  [B203,FJ  +  3H20,  but  the 
existence  of  a  complex  anion  [B203,F]'  is  extremely  doubtful. 

Potassium  fluoride  normally  depresses  the  freezing  point  of  water, 
and  the  results  show  that  the  salt  dissociates  into  K"  and  F',  and  not 
into  2K*  +  F2".  The  freezing  points  of  solutions  containing  potassium 
fluoride  and  boric  acid  were  also  determined.  From  the  results,  the 
amount  of  boric  acid  which  remains  free  can  be  calculated,  and  the 
values  obtained  agree  with  those  from  the  distribution  experiments. 

The  effect  of  the  addition  of  boric  acid  to  solutions  of  potassium 
fluoride  on  the  conductivity  shows  that  in  a  05A  solution  of  potassium 
fluoride,  when  0*5 N  boric  acid  is  added,  about  03A  is  fixed  by  the 
salt. 

The  conductivities  of  solutions  of  hydrofluoric  acid  and  of  hydro¬ 
fluoric  and  boric  acids  were  determined.  Addition  of  boric  acid  greatly 
increases  the  conductivity  of  concentrated  solutions  of  hydrofluoric 
acid,  but  diminishes  that  of  dilute  solutions.  This  indicates  that  the 
boric  acid  combines  with  several  molecules  of  the  hydrofluoric  acid  to 
form  an  acid  which  is  highly  dissociated,  even  in  concentrated  solution. 
The  reaction  is,  therefore,  very  different  from  that  between  potassium 
fluoride  and  boric  acid.  The  results  of  the  determination  of  the 
depression  of  the  freezing  point  of  water  caused  by  hydrogen  fluoride 
prove  that  this  acid  is  bimolecular  and  has  the  formula  H2F2.  The 
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depression  of  the  freezing  point  of  water  caused  by  the  addition  of 
boric  and  hydrofluoric  acids  is  not  independent  of  the  time,  and  this 
proves  that,  besides  the  reaction  which  takes  place  instantaneously 
between  these  two  substances,  another  slower  action  also  takes  place. 
This  slower  reaction  was  also  proved  by  determining  the  titre  of  a 
mixed  solution  immediately  after  making  up,  and  again  after  the  lapse 
of  some  time.  The  titration  was  carried  out  with  alkali,  using  phenol- 
phthalein  as  indicator,  and  again  after  mannitol  was  added,  so  that 
both  the  “  strong  ”  acid  and  the  free  boric  acid  were  determined.  The 
initial  titre  is  much  higher  than  the  end  titre,  and  apparently  4  to  5 
mols.  of  hydrofluoric  acid  combine  with  1  mol.  of  boric  acid.  The  slow 
reaction  is  irreversible.  From  these  titration  results,  an  attempt  has 
been  made  to  calculate  the  order  of  the  reaction.  The  reaction  in 
dilute  solution  is  possibly  bimolecular,  but  as  the  concentration 
increases  the  reaction  becomes  one  of  a  higher  order.  Various  possible 
reactions  are  discussed,  but  only  the  two  represented  by  the  equations 
2H2F2  +  H3B03  —  1  mol.  of  a  monobasic  acid  (HBF4),  and  2H2F2  + 
H3B03  =  1  mol.  of  a  dibasic  acid,  seem  probable. 

A  mixture  of  the  two  acids  was  kept  at  26°  for  several  days  in  a 
platinum  flask,  then  sodium  hydroxide  was  added  until  the  “  strong  ” 
acid  was  neutralised.  The  free  boric  acid  was  then  extracted  with 
amyl  alcohol,  and,  on  evaporating  the  solution  at  the  ordinary  tem¬ 
perature  in  a  vacuum,  tabular  crystals  of  a  sodium  salt  separated.  At 
a  temperature  higher  than  300°,  these  lose  water  and  boric  acid  ;  they 
contain  about  25  to  26  per  cent,  of  sodium,  and  it  is  not  possible  to 
bring  this  result  into  agreement  with  either  of  the  two  equations  just 
given. 

The  solubility  of  boric  acid  in  hydrofluoric  acid  was  determined. 

The  second  reaction  between  potassium  floride  and  boric  acid  is  very 
much  slower  than  that  with  hydrofluoric  acid,  but,  nevertheless,  it  takes 
place,  as  was  proved  by  determining  the  freezing  point  of  a  solution 
containing  potassium  fluoride  and  boric  acid  before  and  after  boiling. 
After  boiling,  the  depression  was  smaller,  showing  that  fewer  dissolved 
molecules  were  present. 

It  has  not  yet  been  found  possible  to  give  a  satisfactory  chemical 
explanation  of  the  results  recorded.  J.  McC. 

Silicon  Amide  and  Imide.  Emile  Vigouroux  and  Charles 
Hugot  ( Compt .  rend.,  1903,  136,  1670 — 1672). — Ammonia  and  silicon 
tetrachloride  were  liquefied  in  the  limbs  of  a  tube  having  the  form  of 
H,  the  cross-piece  being  provided  with  a  stop-cock.  The  stop-cock  was 
opened  and  the  substances  were  allowed  to  react.  When  the  tempera¬ 
ture  is  kept  throughout  below  0°,  siliconamide  is  formed  :  SiCl4  + 
8NH3  =  Si(NH2)4  +  4NH4C1.  It  is  an  amorphous,  white  powder, 
which  is  only  stable  below  0°,  is  insoluble  in  liquid  ammonia,  and 
is  decomposed  by  water  :  Si(NH2)4  +  2H20  =  Si02  -t-  4NH3.  When  the 
amide  is  heated  above  0°,  decomposition  occurs  and  siliconimide  is 
formed:  Si(NH2)4  =  2NH3  +  Si(NH)2.  The  decomposition  is  complete 
at  120°,  and  takes  place  more  readily  under  diminished  pressure.  The 
imide  is  amorphous  and  very  stable,  not  being  decomposed  by  heating 
in  a  vacuum  to  the  temperature  at  which  glass  begins  to  soften.  It 
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does  not  react  with  ammonia  under  any  conditions  to  reproduce  the 
amide,  but  is  decomposed  by  water  :  Si(NH)2  +  2Ha0  =  Si02  +  2NH3. 

J.  McC. 

Silicates.  II.  Action  of  Hydroxides  of  the  Alkaline- earth 
Metals  on  Silicic  Acid  "with  less  than  23  per  cent,  of  Water. 
Eduard  Jordis  and  E.  H.  Kanter  ( Zeit .  anorg.  Chem.,  1903,  35, 
148 — 153.  Compare  this  vol.,  ii,  475). — The  following  barium  and 
strontium  silicates  have  been  obtained  from  various  specimens  of 
silicic  acid  : 


Percentage 
of  water 
in  the 
silicic  acid. 

Percentage 
concentration  of 

Silicate  produced. 

Ba(OH)2 

Sr(OH)a 

36'01 

3-5 

BaSi03,H20 

— 

1-06 

0-75 

(Ba0)2(Si02)3,2-6H20 

(Sr0)2(Si02)6J5H20 

21-9 

3-5 

— 

(BaO)o(Si02)4, 3HaO 

— 

— 

— 

1-75 

— 

(Sr0)(Si02)4,2H30  (?) 

16-5 

3'5 

— 

(Ba0)3(Si02)4,4-6H20 

— 

— 

— 

1-75 

— 

(Sr0)4(Si03)3,4-6H30 

9-5 

3-5 

— 

(BaO  )3(Si02)4, 5  H20 

— 

— 

3-5 

— 

BaSi03,H,0 

— 

— 

1-26 

0-89 

BaSi03,H20 

(Sr0)3(Si02)6,5II20 

o-o 

3-5 

— 

(Ba0)(Si02)9,H20 

— 

— 

3-5 

— 

(Ba0)5(Si0.2)59,7H20 

— 

— 

1-08 

0-77 

Ba0(Si02)3,  HaO 

(Sr0)4(Si02)lu,5H20 

— 

— 

— 

— 

(SrO)4(SiOa)20,3H2O 

— 

— 

— 

— 

(SrO)2(SiOa)6l5HaO 

““ “ 

2-46 

1-75 

(Ba0)4(Si02)15,4H30 

(SrO)2(SiOa)5*,7HaO 

Some  of  these  silicates  are  quite  homogeneous  and  well  crystallised, 
whilst  the  crystalline  structure  of  others  can  be  recognised  by  the 
polarisation  microscope.  The  individuality  of  some  of  them  is  doubtful. 

It  is  noticeable  that  the  barium  silicates  contain  about  10  per  cent, 
of  water,  and  the  strontium  silicates  about  15  per  cent.  J.  McC. 

Silicic  Acid  and  Silicates  of  the  Alkalis  and  Alkaline  Earths, 
E.  H,  Kanter  {Bull.  Soc.  chim.,  1903,  [iii],  29,  478 — 481.  Compare 
Jordis  and  Kanter,  this  vol.,  ii,  364,  475,  and  preceding  abstract). 

T,  A.  H. 

Proportion  of  Argon  in  the  Vapour  Rising  from  Liquid  Air. 
Lord  Rayleigh  {Phil.  Mag .,  1903,  [vi],  5,  677 — 680). — When  the 
boiling  points  of  oxygen,  argon,  and  nitrogen  are  taken  into  account, 
it  is  to  be  expected  that  any  process  of  evaporation  and  condensation 
leading  to  an  increase  of  the  oxygen  relatively  to  the  nitrogen  will 
also  lead  to  an  increase  of  the  argon  relatively  to  the  nitrogen,  and  to 
a  decrease  of  the  argon  relatively  to  the  oxygen.  This  was  borne  out 
by  the  experiments  described  in  this  paper.  With  a  rise  in  the  per¬ 
centage  of  oxygen  from  30  to  90,  the  percentage  of  argon  in  the 
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vapour  remained  practically  constant  (1*3 — 2) ;  expressed,  however, 
as  a  percentage  of  nitrogen  -f  argon,  the  argon  increased  from 
1-9—20.  J.  C.  P. 

Behaviour  of  Phenolphthalein  towards  Neutral  and  Acid 
Carbonates  of  the  Alkalis.  M.  Giraud  (Bull.  Soc.  chim.,  1903, 
[iii],  29.  594). — It  is  shown  that  the  acid  carbonates  of  the  alkalis 
are  neutral  to  phenolphthalein,  and  the  normal  carbonates  alkaline. 

T.  A.  H. 

Action  of  Hydrogen  Peroxide  on  Sodium  Thiosulphate. 
Richard  Willstatter  (Ber.,  1903,  36,  1831 — 1833). — Hydrogen 
peroxide  acts  on  sodium  thiosulphate  according  to  the  equation 
2Na2S203  +  4H202  =  Na2S306  +  Na2S04  +  H20.  On  the  gradual  addi¬ 
tion  of  hydrogen  peroxide  to  an  aqueous  solution  of  sodium  thiosul¬ 
phate,  the  solution  becomes  alkaline  and  finally  neutral ;  the  changes 
represented  by  the  equations  (a)  3Na2S203  +  4H202  =  2Na2S306 + 
2NaOH  +  3H20,  (b)  Na2S203  +  2NaOH  +  4H202  =  2Na2S04  +  5H20, 
probably  take  place.  When  concentrated  solutions  are  employed, 
the  reaction  is  violent. 

The  reaction  affords  a  very  convenient  method  for  the  preparation 
of  sodium  trithionate,  Na2S306,3H20,  which  crystallises  in  transparent 
plates  very  easily  soluble  in  water.  The  salt  is  identical  with  that 
prepared  by  Villiers  (Abstr.,  1888,  915)  by  the  action  of  sulphurous 
acid  on  sodium  thiosulphate. 

The  author’s  experiments  are  at  variance  with  those  of  Nabl 
(Abstr.,  1901,  ii,  16,  94).  A.  McK. 

So-called  Colloidal  Silver.  Maurice  Hanriot  (Compt.  rend. 
1903,  136,  1448 — 1449.  Compare  Abstr.,  1902,  ii,  500,  and  this  vol., 
ii,  368). — When  “  collargol  ”  is  purified  by  repeated  precipitation 
from  its  solutions  in  ammonia  by  addition  of  dilute  acetic  acid,  lysalbic 
acid  (Abstr.,  1902,  i,  653)  remains  in  the  mother  liquors,  and  the  pro¬ 
duct  acquires  a  constant  composition  corresponding  with  that  of  a 
combination  of  6-l  per  cent,  of  lysalbin  with  9 3 '1  per  cent,  of  silver. 
When  heated  under  reduced  pressure,  small  quantities  of  hydrogen 
and  of  carbon  dioxide  are  evolved. 

Colloidal  silver,  prepared  by  Schneider’s  modification  of  Carey 
Lea’s  method,  contained  89-3  per  cent,  of  silver,  and  could  not  be 
obtained  free  from  iron,  sulphuric  acid,  and  organic  matter.  It  is  less 
stable  than  “  collargol,”  and  differs  from  the  latter  in  its  behaviour 
towards  ammonia  and  acetic  acid  (compare  Chassevant  and  Posternak, 
this  vol.,  ii,  478),  but  like  it  furnishes  small  quantities  of  hydrogen 
and  carbon  dioxide  when  heated  under  reduced  pressure.  T.  A.  H. 

Influence  of  Copper  in  the  Silvering  of  Glass.  Leo 
Vignon  (Bull.  Soc.  chim.,  1903,  [iii],  29,  515 — 517). — It  is  shown  that 
the  presence  of  small  quantities  of  copper  (such  as  occur  in  water 
distilled  from  copper  vessels)  or  of  copper  salts  materially  influences 
the  character  and  the  temperature  of  formation  of  silver  mirrors, 
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produced  by  the  reduction  of  silver  tartrate  dissolved  in  dilute  ammonia, 
upon  glass.  In  the  absence  of  copper,  no  deposition  of  silver  occurs 
until  the  temperature  reaches  80°,  and  then  a  very  white  mirror  is 
formed  ;  in  the  presence  of  0 ‘00005  per  cent,  of  copper,  a  similar 
mirror  is  deposited  at  30°;  with  0*0001  per  cent,  of  copper,  a  somewhat 
red  mirror  is  produced  at  30°,  a  yellow  one  at  40°,  and  a  dull 
black  deposit  at  50° ;  with  larger  amounts  of  copper,  black  deposits 
are  formed  even  at  30°.  T.  A.  H. 

Fusibility  of  Mixtures  of  Antimony  and  Silver  Sulphides. 
H.  Pelabon  (Compt.  rend.,  1903,  136,  1450 — 1452). — The  fusibility 
curve  of  mixtures  of  sulphides  of  antimony  and  silver,  obtained  by 
plotting  as  ordinates  solidification  temperatures,  determined  from 
cooling  curves,  against  the  percentage  compositions  in  silver  sulphide 
of  the  corresponding  mixtures  as  abscissae,  shows  six  straight  portions, 
two  of  which  are  joined  by  curves. 

This  indicates  the  existence  of  two  compounds  having  the  formulae 
Sb2S8,  Ag2S  (m.  p.  503°)  and  Sb2S3,3Ag2S,  and  of  three  eutectic  mixtures 
containing  17*5,  52‘7,  and  79  per  cent,  of  silver  sulphide,  and  melting 
at  438°,  440°,  and  454°  respectively.  T.  A.  H. 

Argentammonium  Bases  and  Silver  Hydrocyanic  Acid. 
Hans  Euler  (Her.,  1903,  36,  1854 — 1860). — A  series  of  physical 
measurements  on  solutions  of  moist  silver  oxide  in  ammonia.  Similar 
measurements  have  been  made  by  Bodlander  and  Fittig  (Abstr., 
1902,  ii,  248)  on  the  salts  of  this  base.  Conductivity  determinations 
in  a  silver  nitrate  solution  containing  ammonia  showed  that  it  hardly 
differs  from  silver  nitrate  alone,  accordingly  the  ion  Ag(NH3)2  has  the 
same  velocity  as  the  Ag  ion.  The  solution  of  silver  oxide  in  ammonia 
scarcely  lowers  the  freezing  point,  showing  that  the  number  of  dis¬ 
solved  molecules  is  hardly  altered.  These  facts,  together  with 
measurements  of  E.M.F.  in  the  concentration  cell  :  silver  |  silver 
oxide  in  ammonia  solution  |  dilute  silver  nitrate  |  silver,  in  which 
the  concentration  of  silver  oxide  and  ammonia  varied,  proved  the 
cathion  present  in  solution  to  be  Ag(NH3)2.  From  this,  the  concen¬ 
tration  of  the  silver  ions  is  known,  and  the  constant 
[Ag][NH3]2/[Ag(NH3)3] 

(where  [  ]  denotes  the  respective  concentration)  was  calculated  to 
be  4‘9  x  10"8. 

Solubility  determinations  of  the  solubility  of  silver  oxide  by  Noyes 
and  Kohr  give  the  value  7'0  x  10-s  for  K,  whilst  Bodlander  and  Fittig 
found  7'9  x  10-8  electrically  and  5’66  x  10-8  by  solubility  determina¬ 
tions.  These  give  a  mean  of  6-35  x  10~8  for  K. 

Similar  measurements  with  methylamine  gave  a  value  of  2‘45  x  10~7 
for  K,  which  signifies  that  the  methylamine  base  is  five  times  less 
stable  than  the  ammonia  base. 

Hydrocyanic  acid  dissolves  silver  cyanide  to  form  the  very  strong 
silver-hydrocyanic  acid,  which  crystallises  in  needles  and  is  dissociated 
into  the  ions  Ag(CN)2  and  H,  E.  F.  A. 
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The  Second  Anhydrous  Modification  of  Calcium  Sul¬ 
phate.  Paul  Rohland  ( Zeit .  anorg.  Chern.,  1903,  35,  194 — 200). — 
In  view  of  the  fact  that  the  statements  in  text-books  concerning 
calcium  sulphate  are  frequently  erroneous,  the  author  gives  a  resume 
of  the  transition  temperatures  of  the  hydrates.  The  transition 
temperature  of  the  semihydrate  into  the  second  anhydrous  modifi¬ 
cation  (hydraulic  or  Estrich  gypsum)  is  525°. 

The  influence  of  various  salt  solutions  on  the  hardening  of  this 
second  anhydrous  modification  of  calcium  sulphate  has  been  studied, 
and  the  results  obtained  are  compared  with  those  previously  found 
{Zeit.  Baumaterialienkunde ,  1901,  6,  19,  22)  for  the  semihydrate. 
Ammonium,  calcium,  magnesium,  and  aluminium  chlorides,  potassium 
chromate,  and  borax  accelerate  the  hardening,  whilst  sodium  chloride, 
potassium  and  aluminium  sulphates,  and  potassium  nitrate  retard  it. 
The  influence  of  these  salts  on  the  hardening  is  not  the  same  in  all 
cases,  either  in  degree  or  in  direction,  as  on  the  hardening  of  the 
semihydrate.  The  catalytic  influence  of  these  electrolytes  is  to  be 
found  in  the  different  solution  pressures  of  the  anhydride  in  the 
solutions. 

The  author  discusses  the  process  of  hardening  in  its  connection  with 
solubility  and  velocity  of  hydration.  J.  McC. 

The  Melting  Point  of  Calcium  Silicate  (CaSi03),  Sodium 
Silicate  (Na.2Si03),  and  of  their  Mixtures.  N.  V.  Kultascheff 
{Zeit.  anorg.  Chem.,  1903,  35,  187 — 193). — The  melting  point  of 
sodium  silicate  and  a  series  of  mixtures  of  this  with  calcium  silicate 
was  determined  by  means  of  a  Le  Chatelier  thermo-element.  The 
melting  point  of  sodium  silicate  is  1007°,  and  that  of  calcium  silicate 
is  above  1400°.  The  melting  point  curve  shows  changes  of  direc¬ 
tion  when  the  mixture  contains  80  per  cent,  of  sodium  silicate 
(minimum),  60  per  cent,  of  sodium  silicate,  40  per  cent,  of  sodium 
silicate  (maximum),  and  20  per  cent,  of  sodium  silicate  (minimum). 
The  mixtures  were  prepared  by  fusing  the  requisite  amounts  of 
sodium  carbonate,  silica,  and  calcium  oxide  together.  If  any  excess 
of  silica  is  used,  the  mass  solidifies  to  a  glass,  and  no  definite  melting 
point  could  be  observed. 

The  mixture  of  maximum  melting  point  (1160°)  has  very  nearly 
the  composition  2Na2Si03,3CaSi03,  and  must  be  considered  a  true 
chemical  compound.  It  could  be  isolated  in  homogeneous,  monoclinic, 
twin  crystals.  When  the  mixture  contains  60  to  80  per  cent,  of  cal¬ 
cium  silicate,  mixed  crystals  of  this  compound  and  calcium  silicate 
separate.  When  the  mixture  contains  40  to  60  per  cent,  of  cal¬ 
cium  silicate,  mixed  crystals  of  the  compound  3Na2Si03,2CaSi03  and 
the  other  compound  are  deposited.  From  a  mixture  containing  30 
to  35  per  cent,  of  calcium  silicate,  a  solid  is  obtained  which,  on 
boiling  with  water,  leaves  an  insoluble  residue  of  the  compound 
3Na2Si03,2CaSi03. 

The  influence  on  the  melting  point  of  the  addition  of  a  slight 
excess  of  silica  was  also  determined.  The  addition  of  silica  to  sodium 
silicate  lowers  the  melting  point,  but  a  small  addition  to  mixtures 
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of  the  two  silicates  either  does  not  alter  the  melting  point  or  slightly 
raises  it,  but  further  addition  then  depresses  the  melting  point.  It 
must  therefore  be  assumed  that  in  the  mixtures  rich  in  calcium  silicate 
the  silica  dissolves  in  the  crystallised  compound  3Na2Si03,20aSi03. 

J.  McC. 

Strontium  Ferrate.  Wilhelm  EiDMANNandL.  Moeser  (Ber.,  1903, 
36,  2290 — 2291). — Strontium  ferrate  was  precipitated  by  the  addition 
of  strontium  bromide  to  an  aqueous  solution  of  potassium  ferrate. 
Like  the  barium  salt,  it  is  a  dark  red,  amorphous  powder,  sparingly 
soluble  in  water,  and  readily  decomposable  with  evolution  of  oxygen 
and  formation  of  ferric  and  strontium  hydroxides.  It  is  insoluble  in 
alcohol  and  in  ether.  A.  McK. 

Action  of  some  Gases  on  Barium  Ammonium.  Antoine 
Guntz  and  Mentrel  [Bull.  Soc.  chim.,  1903,  [iii],  29,  585 — 587). — 
When  barium  ammonium,  dissolved  in  liquefied  ammonia,  is  treated  at 
—  50°  with  dry  oxygen,  the  latter  is  absorbed  with  the  formation  of  a 
white,  gelatinous  precipitate  of  indefinite  composition,  which,  when 
dissolved  in  hydrochloric  acid,  is  decomposed  with  the  formation  of 
ammonia  and  hydrogen  peroxide.  Carbon  monoxide,  under  the  same 
conditions,  produces  barium  carbonyl ,  Ba(CO)2,  a  yellow  powder,  which 
is  unstable  in  air,  becomes  brown  at  100°,  and  incandescent  at  250°, 
forming  barium  oxide  and  carbonate  and  carbon.  Carbon  monoxide 
reacts  with  metallic  barium  at  500°,  producing  a  superficial  layer  of 
barium  carbide. 

With  barium  ammonium,  dissolved  in  liquefied  ammonia,  nitrogen 
dioxide  furnishes  a  gelatinous  precipitate  of  ^barium  hyponitrite,  which 
is  decomposed  by  water  with  the  evolution  of  nitrogen  monoxide. 
Barium  ammonium  may  also  be  obtained  by  the  solution  of  barium 
amalgam  (60  per  cent.)  in  liquefied  ammonia.  T.  A.  H. 

Bariumamide  and  Barium  Nitride.  Antoine  Guntz  and 
Mentrel  (Bull.  Soc.  chim.,  1903,  [iii],  29,  578 — 585.  Compare  this 
vol.,  ii,  410). — When  barium,  contained  in  nickel  or  iron  vessels,  is 
heated  in  a  current  of  dry  ammonia  at  200°,  bariumamide,  Ba(NfI2)2, 
is  produced  as  a  greyish-white  mass,  which  blackens  and  liquefies  at 
280°,  becomes  green  at  340°,  resolidifies  at  280 — 275°,  and  is  decomposed 
by  moist  air  with  the  evolution  of  ammonia.  When  heated  at  460° 
in  a  current  of  dry  ammonia,  it  is  partially  decomposed  with  the 
formation  of  barium  nitride,  Ba3N2  ;  the  latter  may  be  obtained  alone 
by  heating  the  bariumamide  in  a  vacuum  at  430°  (compare  Maquenne, 
Abstr.,  1892,  776).  The  nitride  is  a  voluminous,  homogeneous,  yellow 
powder,  which  volatilises  slightly  at  1000°,  but  does  not  melt ;  it  is 
decomposed  by  water  into  ammonia  and  barium  hydroxide,  and  when 
heated  at  400°  in  dry  ammonia  is  partially  reconverted  into  barium¬ 
amide.  T.  A.  H. 

Combustion  of  Magnesium.  Anastasios  K.  Christomanos  (Ber., 
1903,  36,  2076 — 2082). — In  burning  a  metre  of  magnesium  ribbon 
2 '5  mm.  wide,  83  per  cent,  of  the  oxide  was  driven  off  in  smoke 


INORGANIC  CHEMISTRY. 


547 


whilst  with  ribbon  6  mm.  wide  the  proportion  disseminated  was  only 
70  per  cent.  When  burnt  in  contact  with  a  cold  piece  of  glass,  the 
loss  was  reduced  to  31  per  cent.  ;  the  deposit  on  the  glass  is  dark  in 
colour  and  appears  to  contain  22  per  cent,  of  unburnt  metal,  and  on 
burning  magnesium  ribbon  in  air  a  dark  zone  of  metallic  vapour  can 
be  seen  between  the  metal  and  the  incandescent  oxide  ;  the  ash  can 
only  be  rendered  colourless  by  long  continued  heating  in  air. 

T.  M.  L. 

Etching  Fluid  for  Micro-metallurgy.  William  Ramsay  ( Client . 
News,  1903,  87,  291). — In  demonstrating  the  micro-structure  of  copper 
alloys,  use  is  made  of  ammonia  ;  the  reaction,  however,  largely  depends 
on  the  absorption  of  atmospheric  oxygen  and  is  somewhat  irregular. 
By  using  somewhat  dilute  ammonia  and  gradually  adding  hydrogen 
peroxide,  more  satisfactory  results  are  obtained.  L.  de  K. 

Action  of  Arsenic  on  Copper.  Albert  Granger  ( Compt .  rend ., 
1903,  136,  1397 — 1399). — When  carbon  dioxide  mixed  with  arsenic 
vapour  is  conducted  over  finely-divided  copper  heated  to  the  boiling 
point  of  sulphur,  copper  arsenide,  Cu5As2,  is  obtained.  It  forms  regular 
crystals  with  a  metallic  lustre,  has  a  sp.  gr.  7 ‘5 6,  and  is  soluble  in 
nitric  acid.  It  is  easily  attacked  by  chlorine  and  bromine  and 
tarnishes  in  the  air. 

At  a  higher  temperature,  crystals  of  copper  arsenide,  Cu3As,  are 
formed.  Both  of  these  arsenides  decompose  when  strongly  heated. 

The  arsenide,  Cu5As2,  can  be  prepared  by  the  action  of  arsenious 
chloride  on  copper  or  of  arsenic  on  cuprous  chloride. 

The  corresponding  copper  phosphide,  Cu5P2,  is  formed  when  carbon 
dioxide  containing  phosphorus  vapour  is  conducted  over  copper  at  a  red 
heat.  At  a  lower  temperature,  the  phosphide,  Cu2P,  is  produced. 

J.  McC. 

Mercuric  Chloride  and  Water.  Daniel  Stromholm  (Zeit.  phys- 
ikal.  Ghent.,  1903,44,  63 — 73.  Compare  this  vol.,i,  138). — Comparison 
of  the  solubility  of  mercuric  chloride  in  dry  ether  and  in  ether  con¬ 
taining  varying  quantities  of  water  leads  to  the  conclusion  that  mercuric 
chloride  and  water  are  combined  as  hydrate  in  ethereal  solution.  On 
the  hypothesis  that  a  monohydrate  is  formed,  the  equilibrium  coefficient 
for  the  reaction  HgCl2  +  H20  ^  HgCl2,H20  is  found  to  be  approxi 
mately  constant  within  certain  limits  of  concentration.  On  the  whole, 
however,  there  is  evidence  that  higher  hydrates  also  exist. 

The  paper  contains  supplementary  remarks  relative  to  the  author’s 
previous  work  ( loc .  cit.).  J.  C.  P. 

Preparation  of  Crystalline  Sodium  Alum.  Gustave  Dumont 
(D.R.-P.  141670). — Crystalline,  non-efflorescent  sodium  alum  may  be 
prepared  by  mixing  neutral  solutions  of  aluminium  and  sodium  sul¬ 
phate,  concentrating  to  sp.  gr.  1'38 — 1‘42,  and  allowing  to  cool.  The 
amorphous  mass  formed  at  first  changes  into  stable,  non-effiorescent 
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crystals  in  the  course  of  a  few  days.  Hitherto,  acid  solutions  have 
been  employed,  and  a  non-efflorescent  product  has  not  been  obtained. 

C.  H.  D. 

Indium  Oxide.  Carl  Benz  [Ber.,  1903,  36,  1847 — 1850). — 
Indium  oxide  retains  its  straw-yellow  colour  even  when  purified  by 
precipitation  as  sulphite  until  all  traces  of  iron  are  removed.  When 
heated  very  strongly  on  iridium  foil,  it  becomes  grey,  and  is  then  only 
partly  soluble  in  dilute  acids.  The  white,  amorphous  residue  is  quite 
insoluble  in  hot  concentrated  acids.  When  treated  with  excess  of 
ammonia,  the  acid  filtrate  yields  a  precipitate  of  unaltered  yellow  oxide. 
Some  oxide  goes  into  solution ;  this  is  precipitated  on  neutralising  with 
acid  as  a  white  hydroxide,  which,  on  drying,  forms  a  greyish-white, 
amorphous  oxide.  These  three  polymeric  forms  of  the  oxide  show 
identical  spectra. 

When  heated  in  the  oxyhydrogen  flame,  rods  of  indium  oxide  remained 
unmelted  long  after  similar  rods  of  aluminium  oxide  had  melted.  In 
one  experiment,  after  removing  the  flame,  the  surface  of  the  oxide  was 
found  to  be  covered  with  minute,  crystalline  splinters,  which  probably 
represent  a  crystalline  form  of  the  oxide.  E.  F.  A. 

Mode  of  Oxidation  of  Manganese  Salts  by  Alkali  Persul- 
phates  in  Acid  Solution.  Henri  Baubigny  ( Compt .  rend.,  1903, 
136,  1662 — 1664.  Compare  this  vol.,  ii,  512). — The  precipitation  of 
manganese  dioxide  from  an  acid  solution  of  a  manganous  salt  by 
potassium  permanganate  depends  on  the  acidity,  on  the  concentration 
of  the  salts,  and  on  the  temperature.  The  presence  of  the  acid  retards 
the  precipitation  and  may  even  completely  prevent  it.  The  amount  of 
manganic  salt  which  remains  dissolved  increases  with  the  concentra¬ 
tion  of  the  acid,  but  diminishes  as  the  temperature  rises.  The  pre¬ 
cipitate  consists  solely  of  manganese  dioxide  and  contains  no  manganic 
oxide. 

When  manganous  salts  are  oxidised  in  acid  solution  with  a  persul¬ 
phate,  a  manganic  salt  is  formed  either  directly  "or  secondarily  from  the 
permanganic  acid  produced.  The  manganic  salt  is  then  decomposed 
with  formation  of  manganese  dioxide,  but  as  the  concentration  of  the 
acid  present  increases,  more  of  this  salt  remains  undecomposed. 

J.  McC. 

Theory  of  Nickel  Steels.  Charles  E.  Guillaume  {Compt.  rend., 
1903,  136,  1638 — 1641).— According  to  the  amount  of  nickel  present, 
alloys  of  iron  and  nickel  may  show  thermal  hysteresis  or  not.  Since 
the  alloys  are  quite  analogous  in  other  properties,  the  conclusion  is 
drawn  that  the  thermal  hysteresis  is  of  a  secondary  character.  The 
expansion  by  heat  of  nickel  steels  corresponds  with  the  expansion 
of  iron,  and  probably,  therefore,  the  alloy  undergoes  transformations 
just  as  iron  passes  from  the  y-  to  the  /?-  and  from  the  /?-  to  the  a-conditions 
at  definite  temperatures. 

The  phenomena  can  be  explained  by  assuming  that  the  reversible 
nickel  steels  are  solutions  of  iron  in  nickel  and  of  nickel  in  iron  which 
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tend  to  pass  into  a  state  of  equilibrium  conditioned  by  tbe  propor¬ 
tions  of  a-  and  y-iron  corresponding  with  each  temperature. 

J.  McG. 

Forms  of  Silicon  in  Iron.  Theodor  Naske  ( Chem .  Zeit.,  1903, 
27,  481 — 484). — Dilute  sulphuric  acid  dissolves  completely  alloys  of 
iron  and  silicon,  which  contain  only  small  quantities  of  manganese, 
but  in  the  case  of  alloys  containing  from  15  to  18  per  cent,  of  man¬ 
ganese  leaves  undissolved  a  small  residue  having  a  constant  composition 
(Fe,Mn)3Si.  In  a  similar  manner,  dilute  nitric  acid  fails  to  leave  un¬ 
dissolved  residues  corresponding  with  definite  compounds  of  iron  and 
silicon,  but  in  the  case  of  alloys  containing  more  than  10  per  cent,  of 
silicon,  an  ammoniacal  solution  of  cupric  chloride  gives  magnetic  resi¬ 
dues,  which  had  the  composition  Fe3Si  or  (Fe,Mn)sSi.  An  alloy  con¬ 
taining  51  per  cent,  of  silicon,  when  treated  with  dilute  hydrofluoric 
acid  in  aqueous  potassium  hydroxide,  is  only  partially  dissolved,  and  a 
grey,  non-magnetic,  finely-crystalline  residue  is  left  consisting  of 
Fe3Si ;  the  same  alloy  contains,  in  addition  to  this  compound,  a  sub¬ 
stance  which  is  decomposed  by  the  solvents,  giving  silicon  tetrafluoride 
and  soluble  silicic  acid.  An  alloy  containing  80’44  per  cent,  of  silicon 
gives,  under  similar  conditions,  small  leaflets  similar  to  graphite,  having 
a  metallic  lustre  and  consisting  of  nearly  pure  silicon. 

When  iron  containing  from  5 — 12  per  cent,  of  silicon  is  gently 
warmed  with  an  excess  of  sulphur,  very  vigorous  interaction  occurs 
and  the  mass  becomes  incandescent ;  on  powdering  the  product,  it  can 
be  resolved  into  a  magnetic  and  non-magnetic  portion,  the  former  pre¬ 
dominating.  Analyses  of  magnetic  portions  from  various  alloys  were 
found  to  correspond  with  definite  compositions,  Fe3Si,8FeS;  Fe3Si,3FeS ; 
Fe3Si,2FeS,  and  Fe3Si,FeS,  and  when  manganese  is  present  to  the  extent 
of  10 — 20  per  cent.,  the  whole  of  the  product  is  magnetic  and  has  the 
composition  (Fe,Mn)3Si,(Fe,Mn)S. 

From  these  facts,  the  author  concludes  that  in  ordinary  cast  iron 
the  silicon  is  present  as  the  silicide,  Fe3Si,  and  that  when  an  excess  of 
iron  is  present,  this  compound  separates  in  a  crystalline  form  with  a 
number  of  atoms  of  “  iron  of  crystallisation."  An  excess  of  silicon 
separates  always  in  the  elementary  form.  Alloys  containing  a  high 
percentage  of  silicon  can  only  be  prepared  in  an  electric  furnace,  and 
in  these  the  silicon  is  present  as  Fe2Si,  FeSi2,  or  FeSi3,  according  to 
the  composition  of  the  alloy  and  the  temperature  of  its  formation. 

W.  A.  D. 

Pentamminenitrosocobalt  Salts.  Julius  Sand  and  Otto  Geussler 
( Ber .,  1903,  36,  2083 — 2086). — By  passing  pure  nitric  oxide  into  a 
solution  of  a  cobaltous  salt  saturated  with  ammonia,  two  series  of 
isomeric  compounds  are  produced. 

I.  Black  Series . — The  compound ,  Co(NH3)5NOC12  or 

Co2(N2O2)(NH3)10C14, 

forms  black,  glistening  crystals,  and  when  covered  with  water  or 
dilute  acids  liberates  nitric  oxide,  just  as  the  oxygen  compound  (this 
vol.,  i,  467)  liberates  oxygen. 

II.  Red  Series. — The  nitrate,  Co2(N2O2)(NH3)10(NO3)4,H2O,  forms 
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red  crystals  which  can  be  recrystallised  unchanged  from  water.  The 
double  nitrate,  Co2(N2O2)(NH3)10(NO3)4,Agi4O3,  forms  brownish-yellow, 
pointed  needles.  The  acid  nitrate,  Co2(N2O2)(NH3)10(lSrO3)4,2HNO3, 
forms  a  red,  shimmering  precipitate  and  is  regarded  as  an  oxonium 
salt.  The  ‘perchlorate,  Co2(N2O2)(NH3)10(C1O4)4,2HNO3,  prepared  by 
the  action  of  perchloric  acid  on  the  first  compound  of  the  series,  is  a 
pale  red  precipitate  ;  similar  precipitates  are  formed  by  chloroplatinic 
acid,  potassium  ferrocyanide,  potassium  dichromate,  and  picric  acid, 
but  not  by  hydrochloric  acid  or  ammonium  oxalate. 

The  sulphate,  Co2(N2O2)(NH3)10(SO4)2,H2O,  is  a  red,  crystalline  pre¬ 
cipitate,  and  gives  a  quantitative  yield  of  nitrous  oxide  with  concen¬ 
trated  sulphuric  acid.  The  anhydrous  sulphate  is  formed  when  the 
hydrate  is  left  in  a  vacuum  over  sulphuric  acid.  The  nitrate, 
Co2(N2O2)(NH3)10(NO3)4,H2SO4,  is  precipitated  in  the  form  of  spangles 
by  the  action  of  nitric  acid  on  the  sulphate ;  perchloric  acid  gives  a 
similar  precipitate.  T.  M.  L. 

Chromates  of  Polyvalent  Metals.  Otto  Mayee  {Ber.,  1903,  36, 
1740 — 1743). — The  dark  red  and  iodine-like  crystals  of  silver 
dichromate  (compare  Autenrieth,  Abstr.,  1902,  ii, 457)  dissolve  in  12,000 
parts  of  cold  water.  They  are  not  altered  by  boiling  with  nitric  acid, 
no  trichromate  being  formed.  For  quantitative  analysis,  the  salt  is 
dissolved  in  dilute  ammonia,  the  excess  of  ammonia  removed  by  boil¬ 
ing,  and  the  silver  precipitated  as  chloride.  The  filtrate  is  evaporated 
to  dryness  with  hydrochloric  acid  and  alcohol,  and  the  residue  ignited 
to  chromic  oxide. 

Lead  dichromate,  PbCr207,  prepared  by  heating  lead  acetate  with 
chromium  trioxide  in  concentrated  nitric  acid  for  several  hours  in  a 
reflux  apparatus,  forms  small,  reddish-brown  crystals  which  exhibit 
pleochroism.  When  lead  chloride  is  added  to  a  boiling  solution  of 
chromic  acid,  small,  red,  prismatic  needles  separate  on  cooling,  which 
consist  of  equal  molecules  of  lead  chromate  and  dichromate. 

O.  H.  D. 

Titanium  Tetrafluoride.  Otto  Ruff  and  Richakd  Ipsen  {Ber. , 
1903,  36,  1777 — 1783). — Titanium  tetrafluoride  cannot  be  prepared  by 
roasting  the  acid  H2TiF6  with  sulphuric  acid  or  by  distilling  titanic 
acid  with  calcium  fluoride  and  sulphuric  acid.  It  can  be  prepared  (1) 
by  the  action  of  fluorine  on  titanium,  (2)  by  the  action  of  anhydrous 
hydrogen  fluoride  (from  potassium  hydrogen  fluoride)  on  titanium  (the 
hydrogen  fluoride  prepared  from  calcium  fluoride  and  sulphuric  acid 
gives  only  oxyfluorides),  (3)  by  passing  dry  hydrogen  fluoride  over  titan¬ 
ium  tetrachloride  at  100 — 120°.  Titanium  tetrafluoride  is  a  colourless 
mass  which  melts  and  sublimes  above  400°  to  a  hard,  transparent  mass  ; 
its  high  melting  and  boiling  points  distinguish  it  sharply  from  the 
fluorides  of  the  metalloids,  which  boil  at  a  lower  temperature  than  the 
chlorides  (titanium  tetrachloride  boils  at  136°;  the  tetrabromide  at 
230°),  and  place  it  with  the  fluorides  of  the  metals.  It  is  very  hygro¬ 
scopic  and  dissolves  in  water  to  a  clear  liquid  which,  on  evaporation, 
deposits  the  hydrate,  TiF4,2H20.  The  alcoholate,  TiF4,C2H60,  is  not  com¬ 
pletely  crystalline.  Dry  ammonia  gives  the  compound  TiF4,2NH3,  which 
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sublimes  without  decomposition  and  dissolves  in  water  to  a  clear  solution 
which  slowly  deposits  titanic  acid  when  boiled.  The  pyridine  compound, 
TiF4,C5H5N,  is  a  white,  crystalline  substance.  The  tetrafluoride  does 
not  combine  directly  with  hydrogen  fluoride,  but  is  completely  con¬ 
verted  into  the  dioxide  by  roasting  with  sulphuric  acid.  Sodium  and 
magnesium,  and  iron,  aluminium,  and  boron  at  a  red  heat  reduce  it 
to  titanium  ;  copper  and  silicon  reduce  it  only  to  the  hexafluoride. 
The  fluoride  dissolves  unchanged  in  cold  phosphorus  oxychloride,  but 
at  30°  a  vigorous  action  takes  place  and  the  chloride  and  phosphorus 
oxyfluoride  are  produced  ;  excess  of  phosphorus  oxychloride  gives  a 
quantitative  yield  of  the  yellow  compound,  TiCl4,2POCl3,  which  melts 
at  107°  and  boils  at  138°.  T.  M.  L. 


Compounds  of  Quadrivalent  Vanadium.  I  wan  Koppel  and 
E.  C.  Behrendt  ( Zeit .  anorg.  Chem.,  1903,  35,  154 — 186.  Compare 
Abstr.,  1902,  ii,  87). — For  the  reduction  from  quinquevalent  to  quadri¬ 
valent  vanadium,  hydroxy lamine  hydrochloride,  dextrose,  formaldehyde, 
alcohol,  oxalic  acid,  sulphur  dioxide,  or  hydrogen  sulphide  may  be  used. 
The  best  results  are  obtained  with  sulphur  dioxide.  It  has  been  found 
that  vanadyl  sulphate  separates  from  solutions  which  contain  up  to 
three  molecules  of  sulphuric  acid  per  molecule  of  vanadium  pentoxide 
reduced.  If  more  sulphuric  acid  is  present,  an  acid  salt  separates. 
The  following  vanadyl  sulphates  have  been  obtained  :  V0S04,6'5H20 ; 
V0S04,5H20;  V0SO4,3-5H2O;  V0S04,2KT20  ;  andV0S04;  and  the 
following  acid  salts:  (V0)2H2(S04)3,5H20 ;  (V0)2H2(S04)3,3H20 ; 
(V0)2H2(S04)3,2H20 ;  and  the  anhydrous  salt  (V02)2,(S03)3.  The 
results  obtained  are  in  agreement  with  those  found  by  Gerland 
(Ber.,  1876,  9,  869;  1877,  10,  2111). 

By  reducing  a  metavanadate  dissolved  in  dilute  sulphuric  acid 
with  sulphur  dioxide,  then  adding  excess  of  alkali  sulphate  and 
evaporating  at  a  higher  temperature,  a  light  blue,  crystalline  powder 
of  B2S04,2V0S04,asH20  is  obtained.  In  this  way,  ammonium  di¬ 
vanadyl  sulphate,  (NH4)2S04,2V0S04,H20,  has  been  obtained,  which 
loses  its  water  of  crystallisation  at  175°.  The  sodium  salt, 
Na2S04,2 V0S04,2‘5H20,  and  the  potassium  salt,  K2S04,2V0S04, 
were  also  prepared.  The  conductivities  of  these  salts  have  been 
determined. 

When  to  a  neutral  solution  of  these  salts  alcohol  is  added,  a  heavy, 
deep  blue  oil  is  precipitated  and  a  light  blue,  flocculent  precipitate  is 
formed  in  the  upper  layer.  In  contact  with  alcohol,  the  oil  solidifies  in 
7  or  8  days,  and  the  solid  has  the  composition  R2S04,V0S04,;cHo0. 
The  ammonium  salt,  (NH4)2S04,V0S04,3’5H20,  the  sodium  salt, 
Na2S04,V0S04,4H20,  and  the  potassium  salt,  K2S04,V0S04,3H20, 
have  been  prepared. 

When  1  mol.  of  ammonia  is  mixed  with  a  solution  of  1  mol.  of  a  meta¬ 
vanadate  and  the  whole  reduced  with  sulphur  dioxide  and  evaporated 
on  the  water-bath  in  a  current  of  sulphur  dioxide,  a  series  of  blue 
alkali  vanadyl  sulphites,  R20,3V02,2S02,£cH20,  is  produced.  The- 
ammonium  salt,  (NH4)20,3V02,2S02,H20,  the  potassium  salt, 

K20,3V02,2S02, 
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the  sodium  salt,  Na20, 3  V  02,2S02,4H20,  and  the  zinc  salt, 

Zn0,3V02,2S02,  were  prepared. 

If  a  metavanadate  is  reduced  in  solution  with  sulphur  dioxide  and 
then  an  alkali  sulphite  added,  a  series  of  green  alkali  vanadyl 
sulphites,  R20,V02,2S02,£cH20,  is  obtained  on  evaporation.  The 
ammonium  salt,  (NH.)90,Y09,2S0,?,2H00,  the  potassium  salt, 
K20,V0.2,2S02,5-5H20, 

and  the  sodium  salt,  Na20,V02,2S02,5H20,  have  been  prepared. 

One  mol.  of  ammonium  vanadate  was  boiled  with  the  equivalent 
quantity  of  barium  hydroxide  until  the  ammonia  was  completely 
expelled.  The  suspension  of  barium  vanadate  was  reduced  with 
sulphur  dioxide: — Ba(V03)2  +  S02  =  BaS04  +  2Y02.  After  filtration, 
the  liquid,  on  evaporation  in  a  current  of  sulphur  dioxide,  gave  a  micro¬ 
crystalline,  dark  blue  powder  of  vanadyl  sulphite ,  SVO^SO^^H^. 
This  salt  probably  belongs  to  the  “  blue  ”  series  referred  to  above,  and 
in  analogy  with  the  former  formula  its  composition  may  be  represented 
by  H20, 3  Y02, 2  S02, 3  #5H20.  J.  McC. 

Regularities  in  the  Composition  of  Halogen  Double  Salts. 
II.  Fritz  Ephraim  (. Ber .,  1903,  36,  1815 — 1824.  Compare  this  vol., 
ii,  418). — To  test  the  regularities  adduced  by  the  author  in  his  first 
communication,  the  double  haloids  of  quinquevalent  arsenic  and 
antimony  are  suitable  (compare  Weinland  and  Feige,  this  vol.,  ii,  218). 
Various  double  salts  of  antimony  trichloride  and  tribromide  with 
haloids  of  the  alkali  metals,  which  have  been  previously  described  by 
Benedict,  Wheeler,  Remsen,  and  others,  are  regarded  by  the  author  as 
having  incorrect  compositions  assigned  to  them.  The  following  list  of 
double  salts  of  tervalent  antimony  is  quoted  : 

SbF3,l-5LiF  SbF3,2NH4F  SbF3,3NaF  SbF3,2KF 

—  SbCl3,2N.H4Cl  SbCl3,NaCl  SbCl3,2KCl 

—  —  —  SbBr3,2KBr 

—  SbI3,4NH4I  2SbIs,3NaI  2SbI3,3KI 

—  —  SbF3,2CsF 

SbCL,2RbCl  SbCL.BaCL  2SbCL,3CsCl 

SbBr3,2RbBr  —  — 

2SbI3,3RbI  —  2Sbl3,3CsT. 

SbCl3,2LiCl,5H20  crystallises  in  deliquescent  needles. 

The  following  are  the  new  compounds  described  :  SbCl3,2LiCl,6H20 ; 
SbCl3,LiCl2,6H20  ;  SbCl3,BeCl2,3H20  ;  SbCl3,BeCl2,4H20  ; 
SbCl3,MgCl2,5H20  ;  and  2SbCl2,MgCl2.  A.  McK. 
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Artificial  Production  of  Minerals  by  Sublimation.  Hermann 
Traube  ( Ze.it .  Kryst.  Alin.,  1903,  37,  664;  from  Gentr .  Alin.,  1901, 
679 — 683). — Substances  with  high  boiling  points  may  be  sublimed  at 
temperatures  below  their  boiling  points  by  heating  them  in  company 
with  substances  having  lower  boiling  points.  Thus,  by  heating 
cerium,  didymium,  lanthanum,  calcium,  and  lead  molybdates  or 
tungstates  or  barium  sulphate  at  1400°  with  a  mixture  of  sodium  and 
potassium  chlorides,  these  substances  were  sublimed  either  as  pure 
crystals  or  as  mixed  crystals.  L.  J.  S. 

Mineral  Analyses.  Frantisek  Kovar  ( Zeit .  Kryst.  Alin.,  1903, 
37,  500;  from  Zeit.  chem.  Ind.  Prag.,  1901,  155 — 159). — Dolomite 
as  a  thin,  fibrous  encrustation  on  serpentine  from  Hrubsic,  Moravia ; 
the  fibres  are  elongated  parallel  to  the  rhombohedron  edge  : 

CaC03.  MgC03,  MnC03.  FeC03.  Fe203.  Alo03.  H20.  Insol.  Total. 

54-21  37-84  3-05  2-56  0-22  0-08  012  1-87  99'95 

Wollastonite  as  fibrous  aggregates  in  limestone  from  Bystr6, 
Bohemia : 

Si02.  CaO.  MgO.  MnO.  A1203.  HzO.  Total. 

51-45  46-82  0-47  trace  0’81  056  100-11 

Manganite  as  an  earthy  filling  of  crevices  in  limestone  at  Ingro- 
witz,  Moravia:  MnO(OH),  84"79  ;  MnO,  8-45  ;  insol.,  6-65  =  99-89  ; 
formula,  5Mn0(0H),Mn02.  L.  J.  S. 

Monazite,  Xenotime,  Senaite,  and  Native  Zirconia  from 
Brazil.  Eugen  Hussak  and  J.  Reitinger  {Zeit.  Kryst.  Alin.,  1903, 
37,  550 — 579). — Alonazite. — Opaque,  nut-brown  crystals  from  the 
diamantiferous  sands  of  Bandeira  do  Mello,  Rio  Paraguassu,  Bahia, 
gave,  on  analysis,  the  results  under  I ;  sp,  gr.  5-012.  Transparent, 
citron-yellow  to  honey-yellow  crystals  from  the  auriferous  sands  of 
Bandeirinha,  Diamantina,  Minas  Geraes,  gave  II ;  sp.  gr.  4"960.  The 
absence  of  silica  in  the  unaltered  crystals  from  the  latter  locality 
indicates  that  the  thorium  is  not  present  as  silicate  (thorite),  as  has 
been  suggested  ;  the  general  formula  for  the  mineral  is  therefore 
as(0e,La,Nd,Pr)PO4,2/Th3(PO4)4 : 

P205.  Ce203.  Nd203.(La,Pr)203.  Th02.  Zr02.  Fe203.  A1203.  CaO.  Si02.  H20.  Total. 

I.  25-51  32-14  15-38  10-61  10'05  0-60  179  0‘84  0'20  2‘63  0-92  100-59 

II.  29-18  32-46  16-81  19‘21  1 -09  —  0'61  —  0’10  —  —  99'46 

Xenotime. — The  unaltered  crystals  of  prismatic  habit  from  Dattas, 
near  Diamantina,  have  recently  been  shown  to  have  the  composition 
3P206,S0g,3R203  (Abstr.,  1901,  ii,  395),  and  on  this  account  the  name 
“hussakite”  was  proposed.  It  is  now  pointed  out  that  this  name 
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cannot  replace  the  older  name  xenotime.  Cloudy,  yellow  crystals  of 
pyramidal  habit  found  in  the  sands  derived  from  the  weathering  of 
gneiss  in  the  neighbourhood  of  the  town  of  Sao  Paulo  gave  analysis  III  : 

Si02.  S03.  P2Og.  Yttrium  earths.  Fe203.  Total. 

III.  0-41  Pit)  32-72  61-79  3-55  99-66 

Native  Zirconia. — The  following  analyses  are  given  of  the  so-called 
“  favas  ”  from  the  augite-syenite  district  of  Serra  de  Caldas,  Minas 
Geraes  (Abstr.,  1899,  ii,  432) ;  IV,  a  light  brown  pebble  of  sp.  gr. 
4‘850  ;  Y,  a  slate-grey  pebble  of  sp.  gr.  5 "245.  These  are  no  doubt 
alteration  products  of  zircon,  which  occurs  abundantly  in  the  augite- 
syenite.  At  the  same  place,  there  also  occurs  on  the  weathered 
syenite  a  crust  with  a  radially  fibrous  structure  and  smooth,  shining 
surface  ;  this  has  sp.  gr.  5 -538,  and  the  composition  given  under  YI  ;  it 
appears  to  be  a  new  modification  of  zirconia  distinct  from  baddeleyite. 


Zr02. 

Si02. 

Ti02. 

Fe203. 

Al203. 

MnO. 

CaO. 

H20. 

Total. 

IV. 

81-75 

15-49 

0-50 

1-06 

0-85 

— 

— 

0-63 

100-28 

y. 

93-18 

1'94 

0-61 

2-76 

0-64 

— 

— 

0-47 

99-60 

VI. 

97T9 

0-48 

0-48 

0-92 

0-40 

trace 

trace 

0  38 

99-85 

Senaite. — Since  the  publication  of  the  original  description  (Abstr., 
1898,  ii,  439),  this  mineral  has  been  shown  to  be  widely  distributed  in 
the  diamantiferous  sands  of  the  neighbourhood  of  Diamantina ;  the 
following  new  analyses  (YIT  and  VIII)  of  unaltered  crystals  are  given. 
These  results  agree  with  the  formula  (Fe,Mn,Pb,Mg)0,Ti02,  and,  in 
connection  with  the  crystalline  form,  prove  that  senaite  is  isomorphous 
with  pyrophanite,  geikielite,  and  ilmenite  : 

Ti02.  FeO.  MnO.  PbO.  MgO.  Zr02. 

VII.  52-11  26-97  10-42  10-86  0-32  trace 

VIII.  50-32  21-99  17*58  9  62  —  0'84 

Full  details  are  given  of  the  methods  employed  in  the  analysis  of 
each  of  the  minerals  described.  L.  J.  S. 

Analysis  of  Anapaite.  Josef  Loczka  ( Zeit .  Kryst.  Min.,  1903, 
37,  438 — 441). — The  following  new  analysis  is  given  of  this  recently 
described  mineral  (Abstr.,  1902,  ii,  268  -,  this  vol.,  ii,  303)  : 

CaO.  FeO.  Fe208.  P205.  C02.  H20.  Total.  Sp.  gr. 

28-32  17*49  0-84  34-36  0-62  18-64  100-27  2-85 

L.  J.  S. 

Degree  of  Hydration  of  Cupro-uranite.  Yngve  Buchholz  ( Centr . 
Min.,  1903,  362  —  365). — Cupro-uranite  from  Redruth,  Cornwall,  was 
found  to  contain  2P51  per  cent,  of  water,  corresponding  with  12H20, 
instead  of  8H20  as  usually  given.  The  mineral  loses  4H20  in  the 
desiccator,  1H20  at  95°,  4H20  at  148—156°,  2H20  at  about  220°,  and 
the  last  molecule  at  a  red  heat.  Calco-uranite  also  probably  contains 
12H20.  L.  J.  S. 
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Studies  on  the  Formation  of  Oceanic  Salt  Deposits.  XXXI. 
The  Lower  Temperature  Limit  of  Formation  of  Vanthoffite 
at  46°.  Jacobus  H.  van’t  Hoff  and  G-.  Just  ( Sitzungsber .  K.  Akad. 
TFYss.  Berlin,  1903,  499 — 503). — Loweite,  Mg2Na4(SO4)4,5H20,  was 
prepared  by  evapoiating  at  55 — 60°  a  saturated  solution  of  sodium 
chloride,  blodite  (astracaniie),  magnesium  sulphate,  and  leonite,  to 
which  was  added  a  solution  containing  equivalent  quantities  of  mag¬ 
nesium  sulphate  and  sodium  sulphate.  Blodite  first  separates,  but 
after  7  days  a  salt  is  deposited  which  contains  14*8  per  cent,  of  water 
and  is  loweite. 

The  transition  temperature  of  blodite  into  loweite  in  presence  of 
sodium  chloride  is  58- — 59°,  as  was  proved  by  a  tensimetnc  examina¬ 
tion.  By  a  dilatometric  study  of  a  mixture  of  blodite  and  mira- 
bilite,  it  was  proved  that  in  presence  of  sodium  chloride  these  form 
vanthoffite  at  49°.  The  lowest  temperature  of  formation  of  vanthoffite 
was  found  to  be  46°. 

The  upper  temperature  limit  of  existence  of  blodite  was  proved, 
both  tensimetrically  and  dilatometiieally,  to  be  59°.  J.  McC. 


Formation  of  Oceanic  Salt  Deposits.  XXXII.  J.  H.  van’t 
Hoff  and  W.  Meyerhoffer  (Sitzungsber.  Ii.  Akad.  IKm.  Berlin ,  1903, 
678 — 684). — Below  are  tabulated  the  higher  limits  of  temperature  at 
which  the  following  salts  may  be  formed  in  the  presence  or  absence 
of  sodium  chloride  ;  the  last  column  gives  the  product  which  is  formed 
above  these  temperatuies : 


With 

NaCl. 

Mirabilite,  NaSO4,10H2O .  18° 

Picromerite,  MgK2(S04)2,6H20  26 
Epsomite,  MgS04,7H20 .  31 

(Hexahydrate),  MgS04,6H20  351 

Blodite,  MgHa2(S04)2,4H20...  59 


Without 

NaCl. 

32J°  Thenardite,  XaS04. 

471  Leonite,  MgK2(S04)2,4H20 
48  (Hexahydrate), 

MgS04,6H20. 

671  Ivieserite,  MgS04,H20. 

71  Loweite, 


Leonite,  MgK2(S04)2,4H20  ...  61^  89 
Kainite,  MgS04,KCl,3H20  ...  83  85 


MgNa2(S04)2,21H20. 
Langbeinite,  Mg2  K2(^04)r 
“  Hartsalz,”  Mg>S04H-KCl. 


L.  J.  S. 


Composition  and  Synthesis  of  Romerite :  Ferropallidite. 
Rudolf  Soharizer  (Zeit.  Kryst.  Min.,  1903,  37,  529 — 549). — Romerite 
was  prepared  by  allowing  a  mixture  of  povvdeied  ferrous  sulphate  and 
acid  ferric  sulphate  to  remain  in  contact  with  moist  air  for  several 
months.  The  reddish-brown,  crystalline  powder  so  obtained  has  the 
composition  Fe"F'e2'"(S04)4,14H2O.  Between  70°  and  130°,  the  material 
loses  12H20  and  assumes  a  bluish-black  colour;  the  remaining  water 
is  expelled  only  at  a  much  higher  temperature. 

Two  analyses  of  native  romerite  from  Chili  agree  with  the  new 
formula  given  above.  In  material  from  Rammelsberg,  Harz,  a  portion 
of  the  ferrous  iron  is  replaced  by  zinc  and  magnesium,  as  shown  by 
the  following  analysis  (I) ; 
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so3. 

Fe,03. 

FeO. 

Z11O. 

CoO. 

MgO. 

h2o. 

Insol. 

Total. 

I. 

39-71 

19-77 

5-80 

3-06 

trace 

0-25 

31-17 

0-04 

99-80 

II. 

39-41 

19-59 

3-29 

6-60 

— 

— 

31-38 

— 

100-27 

An  artificial  zinc-romerite  was  prepared  by  substituting  zinc 
sulphate  for  ferrous  sulphate  in  the  method  given  above ;  the  product 
is  yellow  in  colour  and  has  the  composition  given  under  II. 

Ferropallidite. — This  name  was  given  to  a  white,  granular  mineral 
which  occurs  with  romerite  at  Alcapa  rossa,  Calama,  Chili.  It  is 
birefringent,  and  has  the  composition  FeS04,H20,  as  given  by  analysis 
III.  By  treating  commercial  ferrous  sulphate  with  concentrated 
sulphuric  acid,  a  ferrous  sulphate  containing  13*08  per  cent,  of  water 
was  obtained  : 

S03.  Fe203.  FeO.  H20.  Insol.  Total. 

III.  46*66  0-92  40-94  10-33  0*87  9972 

L.  J.  S. 


Nephrite  from  New  Zealand.  Arthur  Dieseldorff  (Zeit.  Kryst. 
Min.,  1903,  37,  656;  from  Centr.  Min.,  1901,  334 — 344). — Small 
nodular  masses  of  nephrite  (analysis  I)  were  found  in  the  serpentine 
of  d’Urville  Island,  Cook  Strait :  microscopical  examination  shows 
this  to  be  secondary  uralitic  nephrite.  Pebbles  of  nephrite 
(analysis  II)  are  also  found  on  the  shore  of  the  island  : 


Si02. 

A1203. 

FeO. 

CaO. 

MgO. 

h2o. 

Cu. 

Cr,Mn. 

Total. 

I. 

55-59 

1-43 

6-15 

12-93 

21-24 

2-35 

0-17 

traces 

99-86 

II. 

52-77 

1-88 

4-36 

15-39 

21-17 

2-77 

— 

— 

98-34 

Nephrite  (jade)  is  considered  to  be  a  mixture  of  actinolite  and 
augite.  L.  J.  S. 


[Amphibole-anthophyllite  from  Sweden.]  Richard  Beck 
{Zeit.  Kryst.  Min.,  1903,  37,  515  ;  from  Tsch.  Min.  Mitth.,  1901,  20, 
382 — 389). — This  is  light  greyish-brown  in  colour  and  occurs  in  the 
Langfalls  zinc  mine  near  Rafv&la.  It  is  monoclinic  with  the  typical 
hornblende  cleavage ;  the  angle  of  optical  extinction  does  not 
exceed  6° ;  optically  positive.  Sp.  gr.  3-24.  Analysis  by  K.  Kolasni- 
kofl;  gave : 

SiOo.  A1203.  Fe203.  FeO.  MgO.  K20.  H20.  PbS.  Total. 

52-89  1-59  7-10  12-60  22-17  2-23  0  71  0-17  99-46. 

L.  J.  S. 


Analyses  of  Moravian  Minerals.  Frantisek  Kovar  {Zeit.  Kryst , 
Min.,  1903,  37,  500  ;  from  Ghem.  Blatter,  Brag,  1901,  233 — 238). — 
Bronzite  (I)  from  Mohelno  is  pale  green,  and  when  fresh  has  a 
vitreous  lustre ;  only  when  altered  does  it  show  a  semi-metallic,  pearly 
lustre.  It  occurs  as  nests  and  veins  in  serpentine. 
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Diallage  (II),  from  Namest,  forms  a  coarse-grained,  dark  brown 
rock,  probibly  in  association  with  serpentine  : 


Si02. 

A1203. 

FeO. 

MnO. 

CaO. 

MgO. 

h30. 

Total. 

I. 

54-39 

1-70 

7-36 

trace 

1-64 

34-52 

o-io 

99-71 

II. 

48-63 

1-84 

13-35 

2-29 

20-15 

13-31 

— 

99-57 

L.  J.  S. 


Composition  of  Minerals  of  the  Bole  Group.  Frantisek  Kovar 
(Zeit.  Kryst.  Min.,  1903,  37,  499  ;  from  Zeit.  chem.  Ind.  Prag.,  1901, 
225 — 230). — The  following  analyses  are  given  of  clays  of  different 
colours  (I,  siskin-green ;  II,  IV,  yellow-brown  ;  III,  red-brown)  and 
characters,  from  limestone  beds  in  Moravia  and  Bohemia : 


Si02. 

A1203. 

Fe203. 

MnO. 

CaO. 

MgO. 

Alkalis. 

H30. 

Organic 

matter. 

Total. 

I. 

45  40 

27-05 

1-75 

— 

0-96 

trace 

— 

24-60 

— 

99-76 

II. 

41-28 

23  75 

9-60 

trace 

1-02 

0-26 

— 

24-32 

— 

100  23 

III. 

39-50 

22-02 

12-86 

0-07 

0-90 

0-12 

trace 

24-97 

— 

100-44 

IV. 

44-59 

26-38 

12-29 

0-11 

1-20 

trace 

trace 

15-88 

trace 

100-45 

V. 

42-31 

23-56 

9-83 

0-09 

3-25 

1-50 

0-28 

16-16 

2-82 

99-80 

Each  of  these  clays,  when  digested  with  dilute  hydrochloric  acid, 
leaves  a  white,  scaly  residue.  Deducting  Fe(OII)3  from  the  above 
results,  analyses  I — III  give  the  formula  H2Al2Si3O10,4H2O,  and  IV 
and  V  give  H2Al2Si3O10,2H2O.  L.  J.  S. 

Anorthite  Bomb  from  St.  Christopher,  West  Indies.  G.  Fels 
{Zeit.  Kryst.  Min.,  1903,  37,  450 — 460). — A  volcanic  bomb  from  the 
island  of  St.  Christopher,  consisting  mainly  of  anorthite  (analysis  I), 
with  hypersthene  (II),  black  hornblende  (III),  some  magnetite,  and  a 
little  olivine,  contains  in  drusy  cavities  well-developed  crystals  of 
colourless,  glassy  anorthite  and  of  hypersthene,  of  which  crystallo¬ 
graphic  descriptions  are  given.  The  hypersthene  crystals  are  black, 
but  reddish-brown  in  transmitted  light ;  the  cleavage  is  imperfect  and 
the  fracture  conchoidal  : 

Loss  on 

SiOa.  TiOs.  A1203.  Fe203.  FeO.  CaO.  MgO.  K20.  Na20.  ignition. Total,  Sp.  gr. 

I.  44-17  —  35'06  —  0-58  18 '84  0’57  0:43  1*21  0  59  101-45  273 

II.  50-54  —  3-94  0-90  17-08  1'82  2571  0’55  079  —  101-33  3'45 

III.  43-26  0-29  13-15  2‘27  10-50  1271  15 ‘06  0‘57  379  0'21  100-91  317 

L.  J.  S. 

Red  Zoisite  from  Moravia.  F.  Slavik  {Zeit.  Kryst.  Min.,  1903, 
37,  664  j  from  Centr.  Min.,  1901,  687 — 690). — A  description  is  given 
of  the  red  zoisite  which  occurs  as  bands  in  association  with  crystalline 
limestone  in  contact  with  granite-gneiss  at  Trebic ;  analysis  by 
F.  Kovar  gave  : 

Si02.  A1303.  Fe203.  MnO.  CaO.  MgO.  H20.  Total. 

38-91  29-38  4*46  0-17  25-18  0-44  2-06  100  60 

The  occurrence  of  zoisite  at  other  localities  in  Moravia  is  noted. 

L.  J.  S, 
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The  Mineral  Deposits  in  the  Biotite-protogine  of  the  Aar 
Massive,  Switzerland.  Joh.  Koenigsberger  (Zeit.  Kryst.  Min., 
1903,  37,  643 — 650 ;  from  Jahrb.  Min.,  1901,  Beil.-Bd.,  14,  43 — 119). 
— A  detailed  account  is  given  of  this  mass  of  “  protogine,”  and  of  the 
several  secondary  minerals  which  occur  in  the  crevices  of  the  rock. 
Near  these  crevices,  the  biotite  (sp.  gr.  3*19  ;  analyses  I  and  II)  is 
altered  to  chlorite,  and  the  plagioclase  to  epidote,  kaolin,  and  silli- 
manite.  Analyses  III — VI  are  of  chlorite  from  the  crevices  : 


Si02. 

Ti02. 

ai2o3. 

Fe203. 

FeO. 

CaO. 

MgO. 

K20.  Na20.  Li20. 

II20. 

P205 

Total. 

I. 

30  5 

0  2 

21-1 

13-0 

12  5 

o-s 

6-1 

1-5 

3-4  0  3  — 

2-9 

0-5 

9S-S 

II. 

3(P6  i 

0-30 

1(3'05 

12-10 

12-60 

o-so 

6-15 

1  50 

8  50  — 

2-90 

0-70 

OS  85 

III. 

25  .30 

trace 

22'23 

22  S3 

12  20 

0-20 

0-30 

trace 

traces  — 

10-00 

— 

99-90 

IV. 

2,3-40 

- 

— 

22-35 

12-00 

— 

6-10 

— 

•  1 

10-50 

— 

— 

V. 

29  30 

— 

16-2) 

2v40 

1-S0 

— 

7*75 

1-S5 

—  1  10 

12-70 

— 

99-15 

VI. 

27-70 

— 

14-60 

31  50 

(1-30) 

— 

7’iO 

1-70 

—  2  05  0-30 

12-85 

— 

90  60 

The  rock  is  considered  to  have  been  altered  by  the  action  of  hot 
waters  containing  air  and  carbon  dioxide  in  solution,  and  the  secondary 
minerals  to  have  crystallised  out  in  the  crevices  from  the  solutions  so 
formed.  The  succession  and  paragenesis  of  the  secondary  minerals  is 
dealt  with.  L.  J.  S. 

Meteoric  Iron  from  Augusta  Co.,  Virginia.  II.  D.  Campbell 
and  James  L.  Howe  (Amer.  J.  Sci.,  1903,  [iv],  15,  469 — 471). — The 
history  of  this  mass  of  iron,  which  weighs  rather  more  than  7  kilo¬ 
grams,  is  unknown.  The  gas  extracted  by  heating  in  a  vacuum  was 
found  by  W.  Ramsay  to  consist  mainly  of  methane,  with  a  little 
hydrogen  and  argon,  and  possibly  helium.  Analysis  by  J.  E.  Whitfield 
gave  : 

Fe.  Ni.  Co.  Cu.  P.  S.  C.  Si. 

91-376  7-689  0-610  0-066  0-161  0-006  0  047  0  045 

In  structure  and  composition,  this  iron  differs  somewhat  from  the 
Staunton  irons,  also  from  that  from  Augusta  Co.,  Virginia,  but  as  it 
may  possibly  belong  to  the  same  fall,  it  is  called  “Staunton,  No.  7.” 

L.  J.  S. 
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Artificial  Parthenogenesis.  E.  P.  Lyon  ( Amer .  J.  Physiol., 
1903,  9,  308 — 318). — Experiments  carried  out  at  Naples,  where  ob¬ 
servers  have  not  been,  as  a  rule,  able  to  repeat  Loeb’s  results.  Some 
experiments  failed,  but  on  the  whole  Loeb’s  conclusions  are  confirmed. 

W.  D.  H. 

[Action  of  G-astric  Juice  on  Pats.]  Elophe  Benech  and  L. 
Guyot  ( Compt .  rend.  Boc.  Biol,,  1903,  55,  719 — 721,  721 — 722). — 
Gastric  juice  collected  an  hour  after  a  test-meal  contains  a  lipase, 
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which  is  shown  to  possess  the  power  of  hydrolysing  monobutyriD. 
The  presence  of  the  normal  amount  of  hydrochloric  acid  favours  its 
action,  and  it  obeys  Schutz’s  law.  W.  D.  H. 

The  Action  of  Pure  Gastric  Juice  (from  the  Dog)  on 
Haemoglobin  and  Globin.  Sergei  Salaskin  and  Katharina 
Kowalevsky  (Zeit.  physiol.  Chem .,  1903,  38,  567 — 584). — Attention 
is  again  drawn  to  the  fact  that  the  prolonged  action  of  gastric  juice 
is  able  to  produce  crystalline  hydrolytic  products  from  proteids.  In 
the  present  research,  the  proteids  employed  were  crystallised  haemo¬ 
globin  from  the  horse,  and  globin  prepared  from  it.  Gastric  juice 
obtained  by  a  fistula  was  employed.  Among  the  products  ultimately 
separated  were  alanine,  leucine,  phenylalanine,  glutamic  acid, 
aspartic  acid,  tyrosine,  and  pyrrolidinecarboxylic  acid.  W.  D.  H. 

Peptic  Proteolysis.  William  J.  Gies  ( Proc .  Amer.  physiol.  Soc ., 
1903,  xvii  ;  Amer.  J.  Physiol .,  9). — Numerous  digestion  experiments 
with  various  equi-dissociated  acids  of  the  same  conductivity  as  a  0'2 
per  cent,  solution  of  hydrochloric  acid  give  more  variable  results. 
The  nature  of  the  acid  itself  is  important.  The  anions  modify  the  action 
of  the  common  cathion,  the  S04  anion  being  especially  antagonistic  in 
its  influence.  W.  D.  H. 

Trypsin.  Karl  Mays  ( Zeit .  physiol.  Chem.,  1903,  38,  428—512). — 
Various  methods  of  extraction  of  the  pancreas  are  described,  and 
more  active  preparations  are  obtained  when  the  extraction  is  carried 
out  at  room  temperature  than  at  body  temperature.  Improvement 
and  deterioration  of  the  extracts  were  observed  as  in  Vernon’s  ex¬ 
periments.  By  using  strong  salt  solution  as  the  extracting  agent, 
and  precipitating  the  enzyme  by  saturation  with  different  neutral 
salts,  precipitates  with  tryptic  power  were  obtained.  On  being 
dissolved,  these  are  precipitable  by  dialysing  against  distilled  water, 
The  most  remarkable  fact  in  connection  with  these  preparations  is 
that  they  are  practically  proteid-free.  W.  D.  H. 

Liberation  of  Trypsin  from  Trypsin-zymogen.  E,  Hekma 
( Proc .  K.  Ahad.  Wetensch.  Amsterdam,  1903,  Q,  34 — 42). — Heidenhain’s 
opinion  that  acids  liberate  trypsin  from  trypsinogen  is  incorrect  ;  they 
prevent  the  liberation.  The  mistake  arose  from  using  glycerol 
extracts,  and  acid  decreases  the  injurious  effect  of  that  reagent.  No 
free  trypsin  is  present  in  the  pancreatic  secretion;  the  liberation  of 
that  enzyme  is  the  work  of  the  intestinal  juice;  gastric  juice  is  not 
able  to  effect  it.  W.  D.  H. 

Differences  of  Potential  between  Blood  and  Serum,  and 
between  Normal  and  Laked  Blood.  George  N.  Stewart  (Amer. 
J.  Physiol.,  1903,  9,  262 — 264). — After  such  haemolytic  agents  as 
sapotoxin  have  produced  marked  liberation  of  electrolytes  from  the 
corpuscles,  the  differences  of  potential  between  blood  so  treated  and  un- 
laked  blood  are  very  small.  No  definite  differences  could  be  detected 
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between  defibrinated  blood,  or  a  blood  sediment  rich  in  corpuscles,  and 
the  serum  separated  from  it.  W.  D.  H. 

Disappearance  of  Carbon  Monoxide  from  the  Blood  of 
Persons  Poisoned  by  that  Gas.  Leon  Garnier  ( Compt .  rend. 
Soc.  Biol.,  1903,  55,  761 — 763). — Several  cases  of  undoubted  carbon 
monoxide  poisoning  are  described,  most  of  which  ended  fatally.  The 
remarkable  fact  noted  in  some  of  these  is  that  the  usual  tests  for 
carbon  monoxide  hemoglobin  failed.  No  adequate  explanation  of 
this  is  forthcoming.  W.  D.  H. 

Glycerol  in  the  Blood.  Maurice  Nicloux  ( Compt .  rend.,  1903, 
136,  1576 — 1577). — The  small  amount  of  glycerol  previously  shown 
to  exist  in  normal  blood  is  not  influenced  in  the  dog  by  the  state  of 
digestion,  and  is  approximately  the  same  whether  the  animals  are 
fasting  or  in  a  state  of  full  digestion  of  a  fatty  meal.  W.  D.  H. 

Saponifying  Action  of  Serum  on  Esters.  Maurice  Doyon  and 
Albert  Morel  {Compt.  rend.  Soc.  Biol.,  1903,  55,  682 — 683). — 
Whilst  blood  serum  saponifies  monobutyrin,  it  does  not  saponify 
normal  fats  such  as  olein.  The  saponifying  action  of  horses’  serum 
on  ethyl  acetate,  propionate,  butyrate,  valerate,  hexoate,  succinate, 
benzoate  and  salicylate,  amyl  salicylate,  phenetole,  mono-,  di-,  and  tri- 
butyrin,  and  triacetin  was  studied.  Comparative  estimations  of  the 
amount  of  hydrolysis  were  made  with  each  in  presence  of  sodium 
carbonate  on  the  one  hand  and  of  sodium  carbonate  and  serum  on 
the  other.  Phenetole  and  ethyl  salicylate  were  not  hydrolysed  at 
all ;  amyl  salicylate  was  feebly  hydrolysed.  A.  McK. 

Oxidation  and  Resolution  in  the  Animal  Organism.  Alexis 
Bach  and  F.  Battelli  {Compt.  rend.  Soc.  Biol.,  1903,55,  732 — 733). — 
The  chemical  transformations  in  the  body  are  to  be  maiuly  attributed  to 
two  sets  of  enzymes,  hydrolytic  and  oxidising.  In  the  present  paper, 
dextrose  is  mainly  alluded  to.  The  liberation  of  carbon  dioxide  is  stated 
to  be  always  due  to  hydrolysis,  never  to  oxidation  ;  the  liberation  of 
water  is  always  oxidative,  and  is  thus  an  important  factor  as  a  source 
of  energy.  W.  D.  H. 

Some  Conditions  of  the  Oxidation  of  Salicylaldehyde  by 
[Animal]  Organs  and  Extracts  of  Organs.  J.  E.  Abelous  and 
Jules  Aloy  {Compt.  rend.,  1903,  136,  1573 — 1576.  Compare  Arch. 
Physiol.,  1894 — 1898). — The  results  of  experiments  which  were  made 
almost  exclusively  with  horse  and  calf  liver  showed  that  the  oxida¬ 
tion  of  salicylaldehyde  takes  place  in  the  extracts  more  readily  in  a 
vacuum  than  in  presence  of  air.  The  presence  both  of  free  oxygen 
and  of  reducing  agents  diminishes  the  oxidation  or  stops  it  altogether. 
The  necessary  oxygen  is  furnished  by  the  compounds  which  the 
oxidising  ferment  dissociates.  This  dissociation  seems  to  be  retarded 
by  certain  substances,  such  as  alkali  nitrates  and  nitrites. 

N.  H.  J.  M. 
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An  Enzyme  in  the  Hen’s  Egg  which  reduces  Nitrates. 
J.  E.  Abelous  and  Jules  Aloy  ( Compt .  rend.  Soc.  Biol.,  1903,  55, 
711 — 712). — The  egg  contains  a  soluble  ferment  able  to  reduce 
nitrates,  as  do  other  animal  tissues.  The  amount  is  slight  at  first, 
but  increases  at  the  fourth  or  fifth  day,  and  markedly  so  after  that. 

W.  D.  H. 

Applications  of  Physical  Chemistry  to  the  Study  of  Toxins 
and  Antitoxins.  Svante  Arrhenius  and  Thorvald  Madsen  (Zeit. 
physikal.  Chem.,  1903,  44,  7 — 62). — The  haemolytic  action  of  various 
amounts  of  hsemolysin  is  proportional  to  the  square  of  concentration 
of  the  toxin.  This  action  was  compared  with  that  of  bases,  neutral 
salts  and  proteids,  and  the  results  gi^en  in  tables  and  curves  show 
that  the  formation  of  dissociable  compounds  between  the  corpuscular 
contents  and  the  reagents  will  account  for  many  of  the  phenomena. 
The  influence  of  temperature  was  also  investigated.  Among  the 
numerous  conclusions  drawn,  the  following  are  of  interest  :  normal 
serum  is  haemolytic  because  it  contains  a  large  amount  of  albumin  ; 
the  amount  of  antitoxin  in  it  is  small ;  egg-albumin  is  shown  to  be 
antagonistic  to  tetanolysin  (the  lysin  mainly  employed) ;  by  the 
union  of  a  gram-molecule  of  tetanolysin  with  the  same  amount  of  its 
antitoxin,  more  than  6000  calories  are  developed  ;  the  result  of  such 
a  union  is  the  formation  of  two  molecules  of  the  compound. 

W.  D.  H. 

Soluble  Ferments  in  the  Human  Kidney.  Battesti  and 
Barraja  (Compt.  rend.  Soc.  Biol.,  1903,  55,  820 — 821,  821—822). — 
Human  kidneys,  obtained  as  fresh  as  possible  from  accident  cases, 
were  extracted  with  glycerol  and  1  per  cent,  of  sodium  fluoride  added. 
In  the  extract,  the  certain  presence  of  amylase,  sucrase,  casease,  and 
oxydase,  and  the  doubtful  presence  of  a  peptic  ferment  and  lipase 
were  noted.  Urease  and  reducing  ferment  were  absent. 

The  renal  pulp  causes  the  decomposition  of  salol,  benzonaphthol, 
acetanilide,  guaiacol,  and  sodium  salicylate  ;  this  confirms  Gerard’s 
observations  on  the  kidney  tissue  of  the  horse.  It  is  also  shown  that 
decompositions  of  aspirine,  tannigen  (diacetylgallic  acid),  tannin,  and 
mercury  albuminate  are  also  effected.  W.  D.  H. 

Presence  of  Hydrogen  Sulphide  in  Boiled  Milk.  Franz 
Utz  (Milch- Zeit.,  1903,  32,  354 — 355). — The  author  states  that 
hydrogen  sulphide  is  formed  when  milk  is  boiled.  It  may  be  detected 
either  by  means  of  lead  acetate  paper  or  by  Ganassini’s  reagent 
(compare  this  vol.,  ii,  40).  W.  P.  S. 

Secretin  and  Lymph-flow.  Lafayette  B.  Mendel  and  Henry 
C.  Treacher  (Proc.  Amer.  Physiol.  Soc.,  1903,  xv — xvi;  Amer.  J. 
Physiol.,  9). — Secretin  produces  an  increased  flow  of  lymph  from  the 
thoracic  duct,  which  is  independent  of  alterations  in  general  blood- 
pressure.  W.  D.  H. 
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Experiments  on  Urine.  G.  H.  A.  Clowes  (Amer.  J.  Physiol ,, 
1903,  9,  319 — 343). — -The  subject  treated  is  the  relationship  between 
the  freezing  point  depression  and  the  specific  gravity  of  urine  under 
varying  conditions  of  metabolism,  and  its  chemical  value  in  the 
estimation  of  sugar  and  albumin.  In  normal  urine,  the  depression  of 
the  freezing  point  is  directly  proportional  to  the  sp.  gr.,  and  may  be 
ascertained  from  the  latter  by  multiplying  the  figures  after  the  decimal 
point  by  75.  In  pathological  urine  containing  no  sugar  or  albumin, 
the  same  is  approximately  true  also.  When  the  excretion  of  chlorides 
is  small,  as  in  cancer  and  typhoid,  the  effect  exerted  on  the  freezing 
point  depression  is  not  so  great  as  would  be  expected  from  the  removal 
of  so  many  small  ions.  In  diabetic  urines,  the  sugar  may  be  readily 
estimated  by  determining  the  lowering  of  the  freezing  point  and 
calculating  it  from  the  sp.  gr.  ;  the  difference  between  the  two 
multiplied  by  6  gives  the  percentage  of  sugar.  The  percentage  of 
albumin  may  be  estimated  by  determining  the  sp.  gr.  and  freezing 
point  in  the  urine  before  and  after  removal  of  the  proteid  by  acidifying 
and  boiling.  The  decimal  portion  of  the  sp.  gr.  after  boiling  is 
multiplied  by  the  freezing  point  before  boiling  and  divided  by  that 
after  boiling.  The  result  is  subtracted  from  the  original  sp.  gr.  and 
the  difference  multiplied  by  400.  W.  D.  H. 

Acidity  of  Urine.  Otto  Folin  (Amer.  J.  Physiol .,  1903,  9, 
265 — 278). — A  discussion  on  this  much  debated  subject,  illustrated 
with  records  of  experiments.  W.  D.  H. 

Diuretic  Action  of  Hypertonic  Salt  Solutions.  Torald 
Sollmann  (Proc.  Amer.  Physiol.  Soc.,  1903,  xiii — xiv  ;  Amer.  J.  Physiol., 
9). — The  diuretic  effect  of  molecular  salt  solutions  is  usually  propor¬ 
tional  to  their  osmotic  pressure.  Hypertonic  solutions  in  the  excised 
kidney  increase,  whilst  hypotonic  solutions  decrease  or  arrest,  urine 
formation.  The  diuretic  effect  of  saline  injections  is  partly  explained 
by  increased  fluidity  and  quickened  circulation  of  the  blood  through 
the  kidney.  The  superior  effect  of  hypertonic  solutions  is  partly 
physical,  and  is  explained  by  the  dehydration  and  shrinkage  of  the 
kidney  tissue  and  the  more  rapid  circulation  so  produced. 

W.  D.  H. 

Effect  of  Saline  Injections  on  Urinary  Chlorides.  Torald 
Sollmann  (Proc.  Amer.  Physiol.  Soc.,  1903,  xii — xiii ;  Amer.  J.  Physiol., 
9). — The  essential  cause  of  diminished  chlorides  in  the  urine  is  a 
lowered  percentage  of  chlorine  in  che  fluid  portion  of  the  blood.  The 
two  quantities  are  not  proportional,  and  it  is  suggested  that  part  of 
the  chlorides  in  the  blood  are  in  combination  with  proteid  in  the 
blood.  If  excised  kidneys  are  perfused  with  a  sodium  chloride  solu¬ 
tion,  the  urine  formed  contains  the  same  amount  of  salt ;  but  if  the 
perfused  fluid  is  salt  solution  and  blood,  the  amount  in  the  urine  is 
never  so  high.  W.  D.  H. 

Effect  of  Alcohol  on  Uric  Acid  Excretion.  Russell  H. 
Chittenden  and  S.  P.  Beebe  (Proc.  Amer.  Physiol.  Soc.,  1903,  xi — xii; 
Amer.  J.  Physiol.,  9). — Pure  alcohol  diluted  with  water  given  to  men 
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during  fasting  produces  diuresis  and  a  decreased  excretion  of  uric 
acid  ;  given  with  meals,  there  is  an  increase  in  the  excretion  of  this 
substance;  this  indicates  that  the  effect  is  due  to  a  disturomce  in  the 
metabolism  of  the  purin  bases  of  the  food.  The  sune  amount  of 
alcohol  given  in  the  form  of  beer  or  wine  produces  more  effect,  showing 
that  it  is  in  part  due  to  substances  other  than  alcohol.  W.  D.  H. 

Influence  of  Quinic  Acid  on  Uric  Acid  Excretion.  W.  A. 
Taltavall  and  William  J.  Gils  ( Proc .  Amer.  Physwl.  Soc  ,  1903,  xvi  ; 
Amer.  J.  Physiol.,  9). — Quinic  acid  does  not  materially  affect  the  uric 
acid  output  in  dogs.  This  result  agrees  with  that  of  tiuffer,  and  is 
at  variance  with  those  of  earlier  observers.  W.  D.  H. 

Behaviour  of  Allantoin  in  the  Body.  A.  M.  Luzzato  (Zeit. 
physiol.  Chem.,  1903,  38,  537 — 544). — In  dogs  fed  on  meat,  allantoin 
is  a  constant  constituent  of  the  urine.  If  they  are  fed  on  uric  acid, 
it  also  appears.  If  they  are  fed  on  thymus,  it  appears  as  a  sediment. 
If  allantoin  itself  is  given,  70  per  cent,  is  excreted  unchanged  (Min¬ 
kowski)  ;  but  this  proportion  is  much  smaller  in  men.  In  the  present 
research,  parallel  researches  were  carried  out  on  a  dog  and  a  rabbit, 
allantoin  being  added  to  the  food ;  in  the  dog,  the  major  part  was 
recovered  in  the  urine,  in  the  rabbit  none.  In  the  rabbit,  it  appears 
to  be  badly  absorbed,  and  to  be  in  part  excreted  as  oxalic  acid. 

W.  D.  H. 

Origin  of  Indican  in  the  Animal  Body.  Harry  Scholz 
(Zeit.  physiol.  Chem.,  1903,  38,  513 — 536). — An  increase  of  indican  in 
the  urine  cannot  be  produced  by  an  artificially  increased  proteid 
katabolism.  The  same  is  true  for  the  excretion  of  phenol.  No  other 
cause  for  the  appearance  of  indican  in  the  urine  was  discovered  other 
than  putrefaction  brought  about  by  bacteria.  W.  D.  H. 

Indoxyl  in  Pathological  Urines.  Julius  Gnezda  ( Compt .  rend., 
1903,  136,  1406 — 1408.  Compare  Abstr.,  1902,  ii,  339). — Attention 
is  drawn  to  the  fact  that  urines  in  cases  of  pneumonia  and  other  febrile 
disorders,  which  are  usually  rich  in  urobilin,  contain  indoxyl  also. 
The  presence  of  urobilin  prevents  the  usual  indican  reactions. 

W.  D.  H. 

Indoxyl  in  Urine.  Louis  Maillard  (Compt.  rend.,  1903,  136, 
1472 — 1473). — A  criticism  of  Gnezda’s  methods  and  results  (see  pre¬ 
ceding  abstract).  W.  D.  H. 

Cbloroformic  Urinary  Pigments.  Louis  Maillard  {Compt. 
rend.  Soc.  Biol.,  1903,  55,  695 — 697,  777 — 779.  Compare  Abstr., 
1901,  ii,  407 ;  1902,  i,  371). — On  acidifying  normal  urine  with 
hydrochloric  acid  and  extracting  with  chloroform,  a  blue  pigment, 
hemi-indigotin,  C10H10O2N2,  goes  into  solution.  This  is  derived  from 
indoxyl,  is  unstable,  and  in  an  acid  medium  is  transformed  into 
indirubin,  and  in  an  alkaline  into  indigotin.  In  some  eircum* 
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stances,  a  brown  pigment  is  obtained,  but  this  also  is  an  indoxyl 
derivative.  Pigments  derived  from  scatoxyl  are  not  believed  in. 

W.  D.  H. 

Cystin  Diathesis  in  Families.  Emil  Abderhalden  (Zeit. 
'physiol.  Chem.,  1903,  38,  557 — 561). — Attention  is  drawn  by  the 
description  of  cases  to  the  already  well-known  fact  that  the  metabolic 
anomaly  which  results  in  cystin  urea  is  hereditary.  W.  D.  H. 

[Puerperal  Eclampsia.]  Albert  Charrin  and  Roche  ( Compt . 
rend.,  1903,  136,  1593 — 1596). — The  disorders  of  the  puerperal  state 
such  as  eclampsia  are  attributed  to  poisons  formed  within  the  body  ; 
whether  these  are  of  mineral  or  organic  (alkaloidal)  nature  and 
whether  anti-substances  are  produced  is  left  uncertain.  W.  D.  H. 

Physiological  Action  of  Optical  Isomerides.  Arthur  R. 
Cushny  ( Proc .  Amer.  Physiol.  Soc.,  1903,  xiv ;  Amer.  J.  Physiol.,  9). — 
o?-Hyoscyamine  is  practically  devoid  of  action  on  nerve  terminations  in 
salivary  glands,  heart,  and  pupil.  J-Hyoscyamine  acts  very  strongly. 
Atropine,  the  racemic  form,  has  an  intermediate  action.  Probably  in 
the  body  the  two  optically  active  forms  are  liberated,  and  the  nerve 
terminals  can  differentiate  between  them.  W.  D.  H. 

Effects  of  Subcutaneous  Injection  of  Suprarenal  Extract. 
S.  J.  Meltzer  and  Clara  Meltzer  (Amer.  Physiol.,  1903,  9, 
252 — 261). — A  distinctly  toxic  dose  of  suprarenal  extract  given 
subcutaneously  causes  blanching  of  the  rabbit’s  ear ;  a  medium  dose 
causes  distinct  dilatation  of  its  blood-vessels  if  the  nerves  are  intact, 
but  constriction  if  the  vaso-motor  nerves  are  cut.  Adrenalin  appears 
to  be  but  little  oxidised  in  the  subcutaneous  tissues.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Changes  Correlative  with  the  Formation  of  Alcohol  in 
Fermenting  Saccharine  Juices.  Distinction  between  Al- 
coholated  Musts  and  true  Vinous  Liquors.  Armand  Gautier 
and  Georges  Halphen  (Compt.  rend.,  1903,  136,  1373 — 1379). — The 
changes  which  take  place  in  nitrogen  compounds,  in  the  volatile  and 
total  acids,  in  the  nature  of  the  sugars,  and  in  the  variations  of 
glycerol  during  the  fermentation  of  sugars  in  several  grape  juices  have 
been  studied. 

As  fermentation  proceeds,  the  ammoniacal  nitrogen  diminishes  and 
finally  disappears ;  the  organic  basic  nitrogen  remains  almost  constant, 
and  the  proteid  nitrogen  suffers  hardly  any  change.  The  amount  of 
volatile  acid  present  increases  as  the  fermentation  proceeds.  In  the 
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original  juice,  only  a  trace  of  glycerol  is  present,  but  it  increases 
proportionally  with  the  alcohol. 

These  observations  can  be  utilised  to  distinguish  between  an 
alcoholic  liquor  prepared  artificially  and  a  true  fermented  liquid. 

Action  of  Abietic  Acid  on  Ferments.  Jean  Effront  ( Compt . 
rend.,  1903,  136,  1556 — 1557). — Lactic  or  butyric  ferments  or  yeast 
may  be  grown  on  a  nutritive  medium  containing  abietic  acid  without  any 
special  action  becoming  evident.  But  if  such  a  nutritive  medium  be 
inoculated  with  a  mixture  of  ferments  a  selective  growth  takes  place. 
If  the  mixture  contains  much  yeast  and  little  lactic  ferment,  scarcely 
any  development  of  the  lactic  ferment  takes  place,  but  the  yeast  grows 
rapidly.  Quite  the  reverse  takes  place  if  the  mixture  contains  much 
lactic  ferment  and  little  yeast.  The  same  effect  is  produced  if 
colophony  is  used  in  place  of  abietic  acid,  but  it  must  be  free  from 
volatile  constituents.  J.  McC. 

Some  Constituents  of  Yeast.  Oscar  Hinsberg  and  E.  Boos 
(Zeit.  physiol.  Chem.,  1903,  38,  1 — 15.  Compare  Nageli  and  Low, 
Annalen,  1878,  193,  337). — Bottom  yeast  is  extracted  with  hot  alcohol, 
the  alcohol  distilled  off,  and  the  residue  from  the  extract  shaken  with 
ether  after  being  rendered  slightly  alkaline  with  very  dilute  sodium 
hydroxide.  The  ethereal  extract  contains  the  fat  together  with 
minute  amounts  of  a  cholesterol  and  of  ethereal  oils.  The  yield  of  fat 
is  some  2-3 — 2 -8  per  cent,  of  the  yeast  dried  at  100°,  but  appears  to  be 
smaller  in  summer  than  in  winter. 

When  hydrolysed  with  alkali,  the  fat  yields  a  number  of  acids,  among 
which  are  :  (a)  a  saturated  acid,  C15H30O2,  crystallising  in  glistening 
plates  and  melting  at  56°.  It  is  almost  insoluble  in  water  and  only 
sparingly  soluble  in  methyl  alcohol,  acetic  acid,  or  light  petroleum. 
The  acid  somewhat  resembles  myristic  acid,  but  is  not  identical 
with  it.  ( b )  An  acid,  C12H2202,  a  colourless  and  odourless  oil,  which 
on  oxidation  in  contact  with  the  atmosphere  acquires  a  most  pene¬ 
trating  odour,  (c)  An  acid,  C18H3402,  a  colourless  oil  distilling  at 
210 — 220°  under  12  mm.  pressure.  The  cholesterol,  C26H440,H20, 
contained  in  yeast  crystallises  from  alcohol  in  colourless  plates,  melts 
at  159°,  and  is  not  identical  with  Schulze  and  Barbieri’s  eaulosterin 
(Abstr.,  1882,  1202),  although  both  have  practically  the  same  melting 
point.  The  essential  oil  contained  in  yeast  is  a  colourless  liquid 
with  an  odour  of  hyacinths,  and  is  volatile  with  steam.  J.  J.  S. 

Fermentive  Decomposition  of  Fats,  Oils,  and  Esters.  II. 
Karl  Braun  and  Emil  O.  Behrendt  (2?er.,  1903,  30,  1900 — 1911. 
Compare  this  vol.,  ii,  446). — A  series  of  results  are  given  showing  that 
the  fermentive  action  of  abrin  in  the  form  of  crushed  seeds  of  Abrus 
precatorius  is  generally  greater  than  that  of  the  “  ricin  ”  of  castor 
oil  seeds  ;  the  fermentive  production  of  free  acid  was  studied  in  the 
case  of  lanolin,  carnauba  wax,  and  a  number  of  aliphatic  and  aromatic 
esters,  and  it  appears  that  it  is  greater  in  the  case  of  fatty  than  in 
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that  of  benzenoid  esters.  Mercury,  copper,  and  iron  salts  and  alcohol 
retard  the  fermentation,  but  magnesium  and  alkali  salts  and  tungsten 
compounds  are  without  influence. 

Etnulsin  or  bitter  almonds  produce  only  a  very  slight  acidity  with 
castor  oil,  and  the  same  is  true  of  amygdalin  and  a  mixture  of 
amygdalin  and  emulsin.  Black  mustard  seeds  ( Sinapis  nigra)  are 
slightly  more  fermentive,  whilst  the  action  of  Cheiranthus  cheiri  is 
intermediate  between  emulsin  and  ricin.  W.  A.  D. 

Respiration  of  Sugar-beet  Root.  Friedrich  Strohmer  (Bled. 
Centr.,  1903,  32,  465 — 469  ;  from  Oesterr.-Ung.  Zeit.  Zuckerind.  u. 
Landw.,  1902,  Heft  6). — The  experiments  were  made  with  single  ripe 
roots.  The  loss  of  sugar  was  always  relatively  greater  than  the  loss 
of  carbon  dioxide,  and  there  was  no  regular  relation  between  the 
amount  of  sugar  lost  by  respiration  and  the  amount  converted  into 
other  substances.  The  greatest  loss  of  sugar  is  generally  as  carbon 
dioxide,  except  when  shoots  are  formed,  in  which  case  the  loss  by 
respiration  is  much  less  than  the  loss  due  to  conversion  of  the  sugar 
into  other  compounds.  It  is  probable  that  the  sucrose  is  converted 
into  reducing  sugar  before  being  resolved  into  carbon  dioxide  and 
water. 

The  freezing  point  of  the  roots  is  —  1°  to  —  IT0,  and  roots  may  be 
kept  at  0°  for  a  long  time  without  being  injured. 

Mechanically  injured  roots  should  be  excluded  when  roots  are 
stored,  as  the  fungi  which  appear  on  the  injured  roots  spread  to  others. 

N.  H.  J.  M. 

Nitrogen  Assimilation  of  Wheat  Grain.  Josef  Adorjan 
(Landw.  Versuchs-Stat.,  1903,  58,  281 — 289.  Compare  this  vol.,  ii,  94). 
— The  amount  of  proteids  in  wheat  grain  and  the  absolute  weight 
depend  almost  exclusively  on  external  conditions,  such  as  the  amount 
of  nitrogen  in  the  soil  and  the  conditions  of  climate.  The  specific 
characters  of  different  varieties  have  only  an  indirect  effect,  the 
varying  duration  of  vegetation  being  coincident  with  variations  in  the 
weather  to  which  the  crop  is  subjected.  N.  H.  J.  M. 

Composition  and  Metabolism  of  Seedlings.  Ernst  Schulze 
and  Nicola  Castoro  (Zeit.  physiol.  Chem.,  1903,  38,  199 — 258). — 
Seedlings  of  Lupinus  albus,  when  kept  in  darkness,  lost  proteids,  whilst 
the  amount  of  asparagine  increased  rapidly  (compare  Merlis,  Landw. 
Ver suchs- Stat.,  48,  419).  There  was  at  the  same  time  a  loss  of 
tyrosine  and  probably  of  leucine.  The  amount  of  arginine  increased 
up  to  the  fourth  day  and  then  diminished.  The  tyrosine,  leucine,  and 
arginine  lost  during  this  period  may  be  partly,  but  cannot  be  mainly, 
utilised  in  the  regeneration  of  proteids,  since  the  proteids  themselves 
diminish  in  quantity.  It  is  more  probable  that  they  are  broken  up, 
but  without  elimination  of  free  nitrogen. 

In  the  case  of  the  same  seedlings  kept  with  access  of  light,  the  loss 
of  proteids  is  less  owing  to  the  co-operation  of  newly-found  carbo¬ 
hydrates  in  the  regeneiation  of  proteids.  The  percentage  of  asparagine 
in  seedlings  14  days  old  still  remained  high,  whilst  amino-acids  were 
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found  in  very  small  amount,  less  even  than  in  etiolated  plants  18 
days  old. 

The  distribution  of  asparagine  in  seedlings  14  days  old,  as  well  as 
other  results,  indicate  that  asparagine  is  readily  available  for  the  re¬ 
production  of  proteids.  The  relatively  large  amount  of  asparagine 
which  remains  in  seedlings  already  green  is  accounted  for  by  its 
synthetical  formation  from  a  decomposition  product  (1  ammonia)  of 
the  decomposition  of  proteids.  N.  H.  J.  M. 

Nutrition  of  Plants  deprived  of  their  Cotyledons.  Gustave 
Andiue  ( Gompt .  rend.,  1903,  136,  1401 — 1404). — Analyses  were  made 
of  haricots,  from  which  the  cotyledons  had  been  removed  12  days  after 
sowing  the  seeds,  and  of  normal  plants.  The  seeds  were  sown  on  June 
12th,  and  the  seedlings  were  analysed  at  seven  successive  periods 
ending  with  July  7th.  The  following  results  (in  grams)  are  tho'e 
obtained  at  the  last  date,  and  refer  to  100  plants — (a)  normal,  and  ( b ) 
plants  without  cotyledons : 


Total  weig 

lit.  Dry  matter. 

N. 

Ash. 

k2o. 

CaO. 

H3PO4. 

(a)  1316 

147-8 

5-20 

21-54 

4-819 

3  681 

1-493 

(b)  826 

88-8 

3-38 

1543 

4-447 

3-231 

1-447 

N.  H.  J.  M. 


Comparisons  between  the  Phenomena  of  the  Nutrition  of 
Plants  without  and  with  Cotyledons.  Gustave  Andris  ( Compt . 
rend.,  1903,  136,  1571 — 1573.  Compare  preceding  abstract). — Deter¬ 
minations  of  soluble  carbohydrates,  saccharifiable  carbohydrates,  and 
cellulose  were  made  in  the  same  plants  at  the  different  dates. 

N.  H.  J.  M. 

Mechanism  of  the  Saccharification  of  Mannans  of  Phyt- 
elephas  macrocarpa  by  the  Seminase  of  Lucerne.  Emile 
Bourquelot  and  Henri  Herissey  {Gompt.  rend.,  1903,  136, 

1404 — 1406). — Bhytelephas  macrocarpa  contains  a  soluble  ferment 
which  is  destroyed  by  heating  at  100°.  Boiled  extracts  yielded 
mannose  when  seminase  (lucerne  malt)  was  added,  but  the  yield  of 
mannose  was  much  greater  when  the  extract  had  not  been  previously 
boiled.  N.  H.  J.  M. 

Occurrence  of  Urea  in  Plants.  Max  Bamberger  and  Anton 
Lands iedl  ( Monatsh .,  1903,  24,  218—219). — U  rea  in  considerable 
quantities  up  to  3*5  per  cent,  is  found  to  exist  in  the  capitulum  of  ripe 
specimens  of  Lycoperdon  Bovista.  As  other  components  of  urine, 
especially  chlorine,  were  not  present,  the  occurrence  is  assumed  to  be 
natural.  A  large  number  of  these  plants  have  without  exception 
been  found  to  contain  urea.  E.  E.  A. 

Natural  Occurrence  of  Salicylic  Acid  in  Strawberries  and 
Raspberries.  Karl  Windisch  [Beit.  Nahr.  Genussm.,  1903,  6, 
447 — 452). — The  author’s  experiments  confirm  the  statements  of  other 
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investigators  that  salicylic  acid,  or  an  ester  of  this  acid,  is  present  in 
small  quantities  in  both  strawberries  and  raspberries  (compare  Abstr., 
1902,  ii,  40).  The  amounts  found  were  1*1  mg.  per  litre  of  raspberry 
juice  and  2'8  mg.  per  litre, of  strawberry  juice.  Several  varieties  of 
cherries,  plums,  currants,  gooseberries,  peaches,  apricots,  &c.,  were 
also  examined,  but  salicylic  acid  was  not  detected.  W.  P.  S. 

Distribution  of  some  Organic  Substances  in  Geraniums. 
Eugene  Charabot  and  G.  Laloue  (Compt.  rend.,  1903,  136, 
1467 — 1469). — The  amount  of  volatile  acid  diminishes  from  the  leaves 
to  the  stems  and  the  terpene  compounds  are  confined  entirely  to  the 
leaves.  This  accounts  for  the  flowers  having  no  odour.  It  is  sug¬ 
gested  that  the  essential  oils,  or  at  any  rate  the  substances  from  which 
they  are  immediately  derived,  are  formed  in  the  chlorophyllic  organs 
and  then  migrate  to  other  parts  of  the  plant,  where  they  undergo 
more  or  less  change.  N.  H.  J.  M. 

Amount  of  Sugar  contained  in  Cinnamon  Bark.  0.  von 
Czadek  ( Chem .  Centr.,  1903,  i,  1229  ;  from  Zeit.  landw.  Vers.  Wes. 
Ost.,  6,  524 — 527). — Although  the  addition  of  3  per  cent,  of  sucrose 
to  cinnamon  before  grinding  has  been  found  to  reduce  the  quantity  of 
dust  from  46  to  1  per  cent.,  this  result  is  preferably  attained  by  a 
suitable  arrangement  of  sieves.  Stick  cinnamon  ( Cassia  lignea  and 
zeylonicum )  was  found  to  contain  not  more  than  2  per  cent,  of  sugar 
calculated  as  invert  sugar,  and  from  0’09 — 0'53  of  sucrose.  A 
sample  of  Cassia  vera  contained  6*22  per  cent. ;  4’19  was  found  in  the 
inner  portions  of  the  bark,  whilst  the  outer  portions  contained  only 
1*4  per  cent.  A  sample  of  the  bark  of  Cassia  vera  Timor,  which 
resembled  the  Ceylon  cinnamon  in  appearance,  but  had  neither  the 
taste  nor  the  odour  of  cinnamon,  contained  3’06  per  cent,  of  sugar. 
The  addition  of  a  small  percentage  of  sugar  to  cinnamon  is  readily 
detected  ;  in  many  cases,  it  may  be  found  in  the  sediment  after 
extracting  with  chloroform.  E.  W.  W. 

Reserve  Carbohydrates  of  Nutmeg  and  Mace.  A.  Brachin  (J. 
Pharm.  Chim.,  1903,  [vi],  18,  16—21). — Nutmeg  contains  0 ‘5  6  per  cent, 
of  sucrose,  and,  in  addition  to  starch,  appears  also  to  contain  xylose, 
but  no  glucosides.  Mace  does  not  contain  sucrose  or  glucosides,  and 
on  extraction  with  water  yields  a  pectin  having  the  specific  rotation 
+  240°.  G.  D.  L. 

Changes  in  the  so-called  Lead-blackening  Sulphur  in  Rela¬ 
tion  to  the  Total  Sulphur  in  Seedlings  of  Lupinus  angustifolius. 
H.  Sertz  (Zeit.  physiol.  Chem.,  1903,  38,  323— 335).— The  total 
sulphur  was  determined  by  Liebig’s  method,  and  the  “  lead-blackening  ” 
sulphur  (that  portion  of  proteid  sulphur  which  is  separated  by  boiling 
with  alkali)  by  Schulz’s  method  (ibid.,  1898,  25,  16).  The  substance 
was  boiled  for  10  hours,  acidified  with  acetic  acid,  filtered,  and  washed. 
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Tbe  residue  (with  filter)  was  then  fused  with  sodium  carbonate  and 
sodium  nitrate  in  an  iron  dish. 

Determinations  were  made  in  seeds  and  in  seedlings  4,  7,  9,  11,  15, 
and  18  days  old.  The  results  show  a  considerable  loss  of  “  lead- 
blackening”  sulphur,  chiefly  in  the  first  four  days.  N.  H.  J.  M. 


Sarracenia  Purpurea.  William  J.  Gies  ( Chem .  Centr.,  1903,  i, 
1233  ;  from  J.  Nev. ;  York  Bot.  Garden,  4,  37 — 39). — Attempts  to  isolate 
an  enzyme  or  zymogen  from  Sarracenia  purpurea  and  other  insect¬ 
eating  plants  have  not  given  very  definite  results,  for  whilst  the 
glycerol  extracts  of  one  series  of  plants  had  a  distinct  action  on  fibrin 
in  presence  of  hydrochloric  or  oxalic  acid,  the  extracts  of  another 
series  were  completely  inactive.  The  concentrated  neutral  glycerol 
extracts  have  a  red  colour,  whilst  the  dilute  extracts  are  practically 
colourless,  but  become  green  on  addition  of  alkalis  and  rose-coloured 
with  acids.  The  colouring  matter  is  named  alkaverdin.  Filter-paper 
which  has  been  moistened  with  the  strong  extract  is  colourless  in  the 
wet  or  dry  state,  and  serves  as  an  indicator  for  acids  or  alkalis.  A 
considerable  quantity  of  a  substance  which  has  reducing  properties 
and  can  be  fermented  may  be  extracted  from  Sarracenia  by  means  of 
water  or  solutions  of  salt.  E.  W.  W. 

Molasses  Food  and  Horse  Feeding.  L.  Grandeau  ( Bied . 
Centr.,  1903,  32,  483 — 486  ;  from  J.  d’Agric.  prat.,  1902,  697  ;  1903, 
37,  177,  and  208). — The  results  of  experiments  in  which  horses  were 
fed  with  molasses  bread  (made  with  inferior  cereal  meal  and  50  —  60 
per  cent,  of  its  weight  of  green  molasses)  and  with  straw  molasses 
showed  that  the  two  foods  were  of  about  equal  value  and  not  much 
less  nutritious  than  oats.  N.  H.  J.  M. 


Effect  of  some  Mineral  Substances  on  Cows.  Clemens 
Schulte-Bauminghaus  {Bied.  Centr.,  1903,  32,  477 — 483;  from  Mitt. 
Landw.  Inst.  Univ.  Breslau,  2,25 — 69). — Addition  of  calcium  hydroxide, 
chlorine  (as  sodium  chloride),  iron  (as  acetate),  and  phosphoric  acid 
(as  calcium  salt)  to  the  food  had  no  material  effect  on  the  sp.  gr.  of 
the  milk,  even  the  amount  of  total  ash  being  hardly  appreciably 
altered.  The  percentage  of  calcium  in  the  ash  and  in  the  milk  is 
raised  both  by  calcium  hydroxide  and  calcium  phosphate,  but  the 
increase  in  the  milk  is  very  slight.  Addition  of  as  much  sodium 
chloride  as  the  cows  can  consume  had  a  scarcely  appreciable  effect  on 
the  percentage  of  chlorine  in  the  milk,  which,  however,  independently 
of  feeding,  considerably  increases  as  the  period  of  lactation  advances. 
The  amount  of  phosphoric  acid  in  milk  is  not  affected  by  addition  of 
calcium  phosphate  to  the  food,  and  there  was  no  material  increase  in 
the  iron  after  food  containing  iron  acetate. 

Both  phosphoric  acid  and  iron  (especially  the  former),  as  well  as 
calcium,  acted  unfavourably  on  the  digestion  of  proteids,  whilst  sodium 
chloride  increased  the  digestibility.  N.  H.  J.  M. 

vol.  lxxxiv.  ii.  39 
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Calcium  Phosphate  as  an  Addition  to  Pood.  V.  Schenke 
( Landw .  Versuchs-Stat.,  1903,  58,  291 — 312). — Precipitated  calcium 
phosphate  should  be  employed.  Steamed  or  degelatinised  bone  meal 
and  bone  ash  are  of  very  slight  use  for  feeding,  and  crushed  bones  are 
almost  useless.  The  results  of  various  investigators  are  discussed  and 
a  bibliography  is  appended.  N.  H.  J.  M. 

Production  and  Distribution  of  Nitrates  in  Cultivated 
Soils.  F.  H.  King  and  A.  R.  Whitson  (Bied.  Centr.,  1903,  32, 
434 — 444  ;  from  Bull.  Agric.  Exper.  Slat.  Univ.  Wisconsin,  1902, 
No.  93). — The  greatest  production  of  nitrates  in  20  inches  of  soil  was 
in  the  upper  6  inches  and  the  least  in  the  lowest  4  inches.  Nitrifica¬ 
tion  is  relatively  vigorous  at  a  depth  of  12 — 16  inches. 

When  the  surface  soil  contains  relatively  little  nitrates,  this  is  to  be 
attributed  to  diminished  rise  of  water  caused  by  the  rapid  drying  at 
the  surface.  The  soil  just  below  the  surface  is  then  richer  in 
nitrates. 

The  results  of  experiments  on  the  effect  of  ploughing  on  the 
amount  of  nitrates  in  the  soil  showed  that  the  ploughed  soil  contained 
more  nitrates  than  the  undisturbed  soil. 

Lysimeter  experiments  are  described  in  which  the  amounts  of 
nitrates  were  estimated  in  the  drainage  and  in  the  soil  before  and 
after  growing  maize.  N.  H.  J.  M. 

Rendering  Atmospheric  Nitrogen  available  for  Agriculture 
and  Industry.  Frank  ( Zeit .  angew.  Chem.,  1903,  16,  536 — 539). — 
The  author  points  out  that  the  supply  of  ammonia  for  agricultural 
purposes  is  dependent  on  other  industries,  that  the  supply  of  Peruvian 
guano  is  well-nigh  exhausted,  and  that  that  of  Chili  saltpetre  cannot 
at  the  present  rate  of  export  last  more  than  30  to  40  years.  It 
becomes  therefore  necessary  to  utilise  the  atmospheric  nitrogen.  The 
various  methods  proposed  for  the  utilisation  of  nitrogen  in  the 
production  of  cyanides  and  ammonia  are  shortly  reviewed. 

The  whole  of  the  nitrogen  of  calcium  cyanamide  (compare  Erlwein, 
this  vol.,  i,  611)  can  be  converted  into  ammonia  by  heating  with  water 
under  high  pressure  (CaCN2  +  3H20  ~  CaC03  +  2NH3).  It  seemed 
probable,  therefore,  that  calcium  cyanamide  (or  “  lime-nitrogen  ”)  might 
be  used  as  a  fertiliser.  Experiments  by  Wagner  and  by  Gerlach  have 
proved  this  view  to  be  correct.  In  the  soil,  the  calcium  cyanamide  is 
decomposed  and  the  ammonia  formed  is  nitrified,  and  thus  the  nitrogen 
becomes  available  for  plants. 

Dicyanodiamide  (compare  Erlwein,  loc.  cit .)  can  be  obtained  from 
calcium  cyanamide,  and  is  useful  in  the  synthesis  of  creatine  and 
other  carbamide  derivatives.  J.  McO. 

Action  of  Different  Crude  Phosphates  on  Peat  and  other 
Soils.  Bruno  Tacke  [Bied.  Centr.,  1903,  32,  445 — 448  ;  from  Mitt. 
Ver.  Ford.  Moorkultur.,  1902,  No.  23,  312). — Algerian  phosphate, 
“  agricultural  phosphate,”  and  similar  manures  should  not  be  applied 
to  non-acid  soils.  N.  H.  J.  M. 
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To  what  extent  is  Potassium  Perchlorate  a  Plant  Poison  ? 
Martin  Ullmann  ( Bied .  Centr.,  1903,  32,  458 — 459;  from  Die 
Regelung  d.  Verlcehrs  mit  Chilisalpeter,  1901). — The  results  of  experi¬ 
ments  with  different  plants  showed  that  potassium  perchlorate  is  a 
violent  poison,  but  that  it  does  not  affect  all  plants  equally,  being 
especially  injurious  to  grain  crops.  A  grain  crop  may  suffer  con¬ 
siderably  from  the  after  effect  of  perchlorate  applied  in  sodium  nitrate 
to  a  previous  crop.  N.  H.  J.  M. 

Injuriousness  of  Perchlorate.  T.  Dietrich  {Bied.  Centr 1903, 
32,  461 — 463  ;  from  Jahresber.  Landw.  V  er  sucks -Stat.  Marburg , 
1901 — 1902). — The  results  of  experiments  with  oats  and  mustard 
showed  that  the  injury  due  to  perchlorate  diminished  when  the  per¬ 
chlorate  was  applied  late.  In  the  case  of  oats,  the  same  amount  of  per¬ 
chlorate  which  destroyed  most  of  the  plants  at  the  end  of  July  was 
without  effect  when  applied  in  the  middle  of  August.  14.  H.  J.  M. 


ANALYTICAL  CHEMISTRY. 


571 


Analytical  Chemistry. 


Gravimetric  Analysis  of  Minute  Quantities  of  Material. 
Walther  Nernst  and  E.  H.  Riesenfeld  ( Ber 1903,36,  2086 — 2093). 
— A  micro-balance  with  torsional  control  is  described,  having  a  sen¬ 
sitiveness  of  0*0380  mg.  per  scale  division,  and  capable  of  being 
read  to  -j-  division.  The  tiny  scale-pan  is  made  of  platinum  and 
weighs  20  mg.  ;  the  analyses  are  carried  out  in  this  pan.  Three 
analyses  are  given  of  calcite,  the  quantity  used  in  each  case  being 
2*5  tug,  \  the  values  found  were  C02  —  43*80,  43*66,  and  43*81, theory 
43*96.  Similarly,  two  analyses  of  yttrium  sulphate  by  ignition  of  a 
single  milligram  gave  the  atomic  weight  as  88*0  and  87*8,  theory  89. 
Traces  of  yttrium,  erbium,  and  ytterbium  chlorides  were  fractionally 
distilled  by  this  method  in  a  platinum  tube  heated  in  an  electric 
furnace,  but  analysis  by  the  method  described  showed  that  no 
separation  had  been  effected.  T.  M.  L. 

Detection  of  Bromine  in  Urine.  Ernst  Salkowski  (Zeit. 
physiol.  Chern.,  1903,  38,  157 — 164). — The  usual  method  for  the 
detection  of  bromine,  namely,  addition  of  sodium  carbonate  and 
potassium  nitrate,  evaporation,  and  ignition,  and  subsequent  solution 
in  water,  addition  of  hydrochloric  acid  and  chlorine  water,  and  shaking 
with  chloroform,  cannot  be  employed  when  appreciable  amounts  of 
nitrites  are  formed,  as  a  yellow  coloration  is  also  given  by  these. 
The  yellow  colour  produced  by  nitrites  may  be  removed  by  washing 
with  water.  It  has  also  been  found  that  the  yellow  colour  pr-oduced 
when  a  nitrite  and  bromide  are  both  present  is  removed  by  washing 
with  water.  If  only  a  relatively  small  amount  of  nitrite  (equal 
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volumes  of  1  per  cent,  nitrite  and  bromide  solutions)  is  employed,  a 
permanent  yellow  coloration  is  produced,  but  not  nearly  so  deep  as 
when  no  nitrite  is  present. 

It  is  advisable  to  leave  out  the  nitrate  and  merely  to  add  the 
carbonate,  evaporate,  ignite,  extract  with  water,  and  test  in  the  usual 
manner.  The  bromine  may  be  confirmed  by  the  liberation  of  iodine 
from  potassium  iodide  solution. 

Normal  urine  appears  not  to  contain  bromides.  No  general  method 
for  the  detection  of  bromides  in  the  presence  of  organic  bromo- 
derivatives  can  be  given.  J.  J.  S. 

Detection  of  Bromine  and  Iodine  in  Urine.  Prowan  Cathcart 
(Zeit.  physiol.  Chem.,  1903,  38,  165 — 169.  Compare  Sticker,  Zeit. 
Klin.  Med.,  1903,  45,  and  Salkowski,  preceding  abstract). — The 
author  recommends  carbon  disulphide  in  preference  to  chloroform 
for  the  extraction  of  the  bromine  in  Salkowski’s  method. 

When  iodides  and  bromides  are  both  present,  it  is  advisable  to  add 
light  petroleum  as  well  as  carbon  disulphide,  when  the  characteristic 
violet-  or  rose-coloured  solution  is  obtained  floating  on  the  water,  pro¬ 
vided  too  much  chlorine  has  not  been  employed.  Bromides  alone  do 
not  colour  the  carbon  disulphide — light  petroleum  mixture. 

Iodine  and  bromine  may  be  detected  in  5  c.c.  of  urine  containing 
0‘0125  per  cent,  of  potassium  bromide  and  0’005  of  potassium  iodide 
by  this  method. 

Jolles’  method  (Abstr.,  1898,  ii,  637)  gives  good  results  when  a  fair 
amount  of  bromide  is  present,  and  so  does  the  Carnot-Baubigny 
method  ( Compt .  rend.,  1898,  126,  181).  J.  J.  S. 


Estimation  of  Sulphur  in  Coals,  Petroleums,  Bitumens,  and 
Organic  Substances.  Fritz  von  Konek  (Zeit.  angew.  Chem.,  1903, 
16,  516 — 520). — The  author’s  process  is  based  on  the  fact  that 
on  applying  Parr’s  calorimetric  process  (combustion  in  a  bomb  with 
sodium  peroxide)  the  sulphur  remains  behind  as  sodium  sulphate, 
which  may  then  be  estimated  in  the  usual  way. 

When  testing  petroleum  or  similar  liquids,  it  is  advisable  to  cover 
the  mixture  with  a  little  tartaric  acid  so  as  to  ensure  a  successful 
combustion ;  in  such  a  case,  the  experiment  is,  of  course,  useless  for 
calorimetric  purposes. 

For  minute  details,  the  original  article  should  be  consulted.  As  a 
rather  large  amount  of  sodium  peroxide  is  used  and  the  percentage  of 
sulphur  in  the  coals  is  often  but  very  small,  the  reagents  must  be 
carefully  tested  to  ensure  complete  absence  of  sulphur  compounds. 

L.  de  K. 

Estimation  of  [Combined  or  Uncombined]  Sulphuric  Acid. 
Fritz  Raschig  (Zeit.  angew.  Chem.,  1903,  16,  617 — 619). — A  modifica¬ 
tion  of  Muller’s  benzidine  method  (Abstr.,  1902,  ii,  425). 

The  reagent  is  prepared  by  dissolving  1 8*5  grams  of  benzidine  in 
200  c.c.  of  A/10  hydrochloric  acid  and  1  litre  of  hot  water ;  the  liquid 
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is  then  filtered  and  diluted  to  10  litres.  One  hundred  and  fifty  c.c.  of 
this  liquid  are  added  for  each  0T  gram  of  sulphuric  acid  supposed  to  be 
present.  The  precipitate  is  collected  after  5  minutes,  slightly  washed 
with  water,  and  then  placed  with  the  filter  into  a  stoppered  Erlenmeyer 
flask,  50  c.c.  of  water  are  added,  and  the  whole  violently  shaken.  The 
sulphuric  acid  is  now  titrated  with  W/10  alkali,  using  phenolphthalein 
as  indicator ;  as  soon  as  the  bulk  of  the  acid  is  neutralised,  the  liquid 
is  heated  to  50°  and  the  titration  continued.  Finally,  to  make  sure 
that  no  trace  of  benzidine  sulphate  has  escaped  the  reaction,  the  liquid 
is  heated  to  boiling  and,  if  necessary,  more  alkali  added. 

Ferric  sulphate  cannot  be  titrated  in  this  manner  unless  the  iron  is 
first  removed,  but  for  other  sulphates  the  process  is  sufficiently 
accurate  for  technical  purposes.  L.  de  K. 


Detection  of  Thiosulphates  in  Foods  in  the  Presence  of 
Sulphites.  Carl  Arnold  and  Curt  Mentzel  ( Zeit .  Nahr.  Genussm., 
1903,  6,  550 — 551). — From  10  to  12  grams  of  the  food  (finely  minced 
meat,  butter,  margarine,  &c.)  are  heated  on  a  water-bath  with  10  c.c. 
of  a  mixture  of  equal  parts  of  alcohol  and  water.  After  cooling  and 
filtering,  2  to  3  c.c.  of  the  clear  filtrate  are  treated  with  1  to  2  c.c.  of 
sodium  amalgam  containing  0'5  per  cent,  of  sodium.  The  action  is 
allowed  to  proceed  for  10  minutes,  and  then  2  to  3  drops  of  a  2  per 
cent,  solution  of  sodium  nitroprusside  are  added.  The  presence  of 
1  gram  of  sodium  thiosulphate  in  10  lbs.  of  food  causes  a  red  coloration 
to  be  produced.  The  simultaneous  presence  of  sodium  sulphite  in  the 
usual  proportion  used  for  preserving  purposes  (under  3  per  cent.)  does 
not  interfere  with  the  test,  but  very  strong  solutions  of  sulphite  give 
a  coloration  when  treated  according  to  this  test.  W.  P.  S. 


Volumetric  Estimation  of  Nitric  Acid.  Debourdeaux  ( Compl . 
rend.,  1903,  136,  1668 — 1669). — Pelouze’s  method  of  estimating  nitric 
acid  is  inconvenient  and  subject  to  serious  errors.  The  author  proposes 
a  method  which  depends  on  the  action  of  nitric  acid  on  oxalic  acid,  the 
quantity  of  oxalic  acid  decomposed  being  determined  by  titration  with 
potassium  permanganate.  The  process  is  carried  out  in  sulphuric  acid 
solution,  and  so  long  as  the  concentration  of  the  sulphuric  acid  does 
not  exceed  20  per  cent.,  no  oxalic  acid  is  destroyed  by  this.  Manganese 
sulphate  is  used  as  a  catalytic  agent,  and  if  the  solution  contains  20  c.c. 
of  concentrated  sulphuric  acid  per  100  c.c.,  the  reaction  takes  place 
accordingtotheequation:  3H2C204  +  2KN03  +  H2S04  =  4H20  +  K2S04  + 
6C02  +  2NO.  If  the  concentration  of  the  sulphuric  acid  be  lower,  the 
reaction  is  :  4H2C204  +  2KNOs  +  H2S04  =  5H20  +  K2S04  +  8C02  +  N20. 
In  carrying  out  the  estimation,  the  solution  should  contain  4  to  6  grams 
of  manganous  sulphate  and  11  to  14  c.c.  of  sulphuric  acid  per  100  c.c., 
and  the  solution  should  be  slowly  heated  to  94°. 

When  substances  are  present  which  reduce  permanganate,  the  oxalic 
acid  is  estimated  by  precipitation  as  calcium  oxalate,  which  may  be 
either  weighed  or  estimated  volumetrically.  J.  McC. 
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Applicability  of  Schloesing’s  Method  to  the  Estimation  of 
the  Nitrogen  in  Nitrates  in  Presence  of  Organic  Substances. 
Paul  Liechti  and  Ernst  Hitter  ( Zeit .  anal.  Chem.,  1903,  42, 
205 — 232). — In  view  of  the  adverse  opinion  which  has  been  expressed 
by  some  analysts  (compare  Pfeiffer  and  Thurmann,  Abstr.,  1895,  ii, 
369)  respecting  the  accuracy  of  Schlcesing’s  method  when  applied  to 
the  estimation  of  nitrates  in  urine  and  other  excrementitious  manurial 
materials,  the  authors  have  submitted  the  method  to  a  fresh  examina¬ 
tion  with  the  special  object  of  ascertaining  whether  its  results  could 
be  trusted  under  these  conditions,  as  well  as  of  studying  the  question 
whether  the  various  forms  of  the  method  which  have  been  proposed 
(measurement  of  the  nitric  oxide,  oxidation  to  nitric  acid  and  titration, 
absorption  by  ferrous  sulphate)  give  concordant  numbers. 

In  common  with  Warington  (Trans.,  1880,  37,  468;  1882,  41, 
345)  and  others,  they  advocate  the  use  of  an  evolution  apparatus 
of  the  smallest  convenient  size,  and  the  collection  of  the  gas  over 
mercury.  The  other  methods  of  ascertaining  the  amount  of  the 
nitric  oxide  produced  were  found  to  be  less  exact.  Where  the 
nitrate  is  largely  contaminated  with  organic  and  inorganic  impuri¬ 
ties,  the  solution  in  which  it  is  contained  should  first  be  introduced 
into  the  flask  and  boiled  to  expel  the  air,  but  when  the  nitrate  is 
relatively  pure,  the  acid  ferrous  chloride  should  be  first  introduced. 
They  strongly  support  the  proposal  that  the  boiling  should  be  inter¬ 
rupted  when  near  the  end  of  the  decomposition,  the  gas  tube  clamped, 
and  the  flask  cooled.  The  diminution  of  tension  in  the  flask  greatly 
promotes  the  expulsion  of  the  last  traces  of  nitric  oxide  from  the 
liquid.  The  gas  collected  in  their  experiments  was  treated  with  a  little 
potassium  hydroxide  solution  in  a  Hempel’s  pipette,  and  the  residual 
gas  was  proved  to  consist  of  nitric  oxide  by  absorbing  it  with  an 
alkaline  solution  of  sodium  sulphite  (Divers,  Trans.,  1899,75,82).  In 
no  case  was  the  absorption  absolutely  complete,  but  the  residue  was  as 
a  rule  less  than  0’1  c.c.,  and  was  therefore  negligible. 

Experiments  with  pure  potassium  nitrate  (lto25  mg.)  gave  results 
ranging  from  97  to  98’9  per  cent,  of  the  nitrogen  taken. 

Applying  the  principles  thus  ascertained,  experiments  were  made  in 
which  large  amounts  of  ammonium  sulphate,  urea,  human  and  bovine 
urine,  drainage  from  manure  heaps,  and  horse-dung  were  mixed  with 
quantities  of  nitrate  containing  amounts  of  nitrogen  varying  from  1  to 
40  mg.  The  results  ranged  from  93  to  97'5  per  cent.  In  no  case  was 
any  foreign  gas  other  than  carbon  dioxide  found.  When  working  with 
urine,  &c.,  a  difficulty  was  encountered  due  to  the  obstinate  frothing  of 
the  contents  of  the  reaction  flask.  This  was  avoided  by  first  evaporat¬ 
ing  the  liquid,  then  precipitating  with  lead  acetate,  freeing  the  filtrate 
from  lead  by  ammonia,  and  again  evaporating.  The  heating  of  the 
reacting  mixture  must  be  pushed  until  no  liquid  remains  in  the  flask ; 
bumping,  which  occurs  towards  the  end,  may  be  prevented  by  the  use 
of  pumice,  and  it  is  advisable  to  introduce  a  small  quantity  of  boiled 
potassium  hydroxide  solution  into  the  collecting  vessel,  since,  in  some 
cases,  benzoic  acid  distils  over  with  the  gas  and  crystallises  in  the 
upper  part  of  the  tube. 

Cows’  urine,  horse-dung,  and  the  drainage  from  manure  heaps  were 
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found  to  be  absolutely  free  from  nitrates.  Nitrates  are,  however, 
present  in  fresh  human  urine.  M.  J.  S. 

Behaviour  of  Nitrous  Acid  towards  Methyl-orange.  Ceobg 
Lunge  (Zeit.  angew.  Chem .,  1903,  16,  509 — 511). — It  has  been  stated 
that  nitrous  acid  is  inert  towards  methyl-orange.  The  author  finds 
that  this  phenomenon  is  due  to  the  fact  that  nitrous  acid  destroys  this 
colouring  matter.  If,  however,  this  is  prevented  by  having  the  solu¬ 
tion  very  dilute,  operating  as  quickly  as  possible,  and  not  adding  the 
methyl-orange  until  the  liquid  is  nearly  neutralised,  nitrous  acid 
may  be  accurately  titrated  with  this  indicator.  L.  DE  K. 

Analysis  of  Wiborgh  Phosphate  and  Basic  Slag.  Mats 
Weibull  ( Landw .  Versuchs-Stat.,  1903,  58,  263 — 274). — The  direct 
method  for  phosphoric  acid  as  used  for  basic  slag  was  found  to  be  un¬ 
suitable  in  the  case  of  Wiborgh  phosphate  owing  to  the  precipitation 
of  silica.  This,  however,  can  be  avoided  by  adding  a  suitable  amount 
of  ferric  chloride  (about  0T  gram  of  iron  to  05  gram  of  Wiborgh 
phosphate). 

Basic  slag  which  contains  large  amounts  of  silica  also  gives  high 
results  by  the  direct  method  as  compared  with  the  molybdenum  method. 
Correct  results  are  obtained  by  the  direct  method  when  ferric  chloride 
is  added.  As  it  is  sometimes  doubtful  whether  citric  acid  extracts  of 
basic  slag  contain  sufficient  iron,  it  is  desirable  to  always  add  ferric 
chloride.  N.  H.  J.  M. 

Quantitative  Deposition  of  Metals  by  Electrolysis.  P.  Denso 
(Zeit.  Elektrochem.,  1903,  9,  463 — 470). — The  smallest  E.M.F' s  which 
will  decompose  normal  solutions  of  the  sulphates  of  zinc,  cadmium, 
nickel,  and  copper  are  2'54,  2'24,  2’09,  and  P48  volts  respectively.  The 
author  shows  that  copper  maybe  separated  quantitatively  from  solutions 
containing  the  other  metals  mentioned  when  one  accumulator  cell  (with 
the  E.M.F.  of  2  volts)  is  used  as  the  source  of  current*  The  deposi¬ 
tion  requires  about  8  hours  under  ordinary  circumstances,  but  this 
may  be  much  reduced  (to  3  hours  for  0'25  gram  of  copper)  by  stirring, 
by  platinising  the  anode,  and  by  making  the  solution  acid.  The 
stirring  is  conveniently  done  by  attaching  the  cathode  to  the  hammer 
of  an  electric  bell. 

Separation  of  Copper  and  Nickel. — The  solution  used  is  acidified  with 
sulphuric  acid  to  about  A/5  strength.  The  copper  is  first  deposited, 
using  one  accumulator  cell,  after  which  the  acid  is  neutralised  with 
sodium  carbonate  and  the  electrolysis  continued  with  two  accumu¬ 
lator  cells  in  order  to  deposit  the  nickel. 

The  separation  of  copper  and  cadmium  is  carried  out  in  the  same  way, 
with  the  difference  that  it  is  not  necessary  to  neutralise  the  acid  after 
the  copper  is  deposited,  since  cadmium  is  deposited  quantitatively  from 
acid  solution  when  two  accumulator  cells  are  used. 

Cadmium  and  zinc  are  very  easily  separated,  even  when  a  large  excess 
of  the  latter  metal  is  present ;  two  accumulator  cells  are  used,  and  the 
solution  is  made  fairly  strongly  acid  (up  to  normal).  The  zinc  may  be 
subsequently  deposited  from  solution  in  potassium  cyanide. 

The  analyses  given  as  examples  of  the  methods  are  very  satisfactory. 

T.  E. 
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Use  of  Lead  Dioxide  in  Analysis.  Stefan  Bogdan  {Bull.  Soc. 
chirn.,  1903,  [iii],  29,  594 — 597). — When  precipitating  the  metals  of 
the  zinc  group  with  ammonium  sulphide,  it  is  desirable  to  free  the 
filtrate  from  the  excess  of  that  reagent ;  this  may  be  conveniently 
effected  by  digesting  the  liquid  for  a  few  minutes  with  an  excess  of 
lead  dioxide. 

Calcium,  strontium,  and  barium  are  not  affected  by  this  process. 

L.  DE  K. 

Separation  of  Manganese  and  Iron.  Max  Dittrich  ( Ber .,  1903, 
36,  2330 — 2333). — The  method  is  based  on  Jannasch’s  separation  of 
zinc,  cobalt,  and  nickel  from  manganese  by  means  of  potassium 
cyanide  and  hydrogen  peroxide  (Abstr.,  1892,  240).  It  is  first  neces¬ 
sary  to  reduce  all  the  iron  present  to  the  ferrous  form ;  potassium 
cyanide  then  converts  it  into  potassium  ferrocyanide,  and  part  of  the 
manganese  into  a  similar  compound.  The  addition  of  sodium  hydroxide 
does  not  affect  the  iron  salt,  but  converts  the  manganese  compound 
into  manganous  hydroxide.  As  this  is  not  easily  filtered,  it  is  best  to 
convert  it  into  peroxide  by  the  addition  of  3  per  cent,  hydrogen  peroxide, 
when,  after  dilution  with  hot  water  and  remaining  for  15  minutes, 
it  is  easily  filtered.  All  the  manganese  is  now  present  in  the  pre¬ 
cipitate  and  all  the  iron  in  the  filtrate.  The  former  is  determined  as 
Mn304  by  precipitation  with  ammonia  in  presence  of  hydrogen 
peroxide ;  for  the  latter,  the  method  described  by  Dittrich  and  Hassel 
(Abstr.,  1903,  ii,  254),  using  persulphates  in  acid  solution,  is  advised. 

E.  E.  A. 

Estimation  of  Vanadium  in  Alloys.  Paul  Nicolardot  ( Compt . 
rend.,  1903,  136,  1548 — 1551). — An  attempt  to  estimate  vanadium 
in  alloys  of  iron  by  oxidising  it  to  vanadic  acid  and  dissolving  out  with 
ammonia  (Abstr.,  1902,  i,  22)  showed  that  this  method  cannot  be 
made  use  of  on  account  of  the  sparing  solubility  of  the  vanadic  acid. 

When  an  alloy  of  iron  and  vanadium  is  dissolved  in  acid  in  such  a 
way  that  no  oxidation  can  take  place,  the  iron  dissolves,  but  the 
vanadium  remains  completely  insoluble,  and  may  be  estimated  in  this 
way.  Just  sufficient  hydrochloric  acid  is  used  to  effect  complete 
solution  of  the  iron  ;  the  residue  is  collected,  dried  in  a  platinum 
crucible,  and  gently  ignited  with  hydrofluoric  acid  until  the  silicon  is 
expelled.  The  residual  vanadium  is  heated  at  350°  and  weighed  as 
vanadic  oxide.  J.  McC. 

Separation  of  Gold  and  Platinum.  Kichard  Willstatter 
{Ber.,  1903,  36,  1830). — Gold  chloride  is  easily  soluble  in  ether, 
whilst  platinum  chloride  is  insoluble.  Gold  and  platinum  can  be 
separated  quantitatively  from  an  aqueous  solution  containing  the 
mixed  chlorides  by  simply  extracting  with  ether.  A.  McK. 

Qualitative  and  Quantitative  Analysis  of  Iridium  Osmides. 
Emile  Leidie  and  Quennessen  {Compt.  rend.,  1903,  136,  1399 — 1401. 
Compare  Abstr.,  1901,  ii,  62,  695  ;  1902,  ii,  360  ;  this  vol.,  ii,  24). — 
The  iridium  osmide  in  a  finely  divided  condition  is  intimately  mixed 
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with  four  times  its  weight  of  sodium  peroxide,  and  the  mixture 
added  in  small  portions  at  a  time  to  sodium  hydroxide  fused  in  a 
nickel  dish.  The  mass  is  treated  with  water,  and  the  residue  washed 
with  sodium  hypochlorite  solution.  The  liquid  contains  all  the  osmium 
and  ruthenium  in  the  form  of  osmate  and  ruthenate,  and  some  of 
the  iridium  as  iridate.  The  liquid  is  distilled  in  a  current  of  chlorine 
at  70°  into  a  solution  of  alkali ;  the  osmium  and  ruthenium  distil  as 
peroxides,  but  the  iridium  is  retained  by  the  alkaline  solution.  The 
distillate  is  again  distilled,  this  time  in  a  current  of  air,  into  a  three- 
bulb  condenser,  the  first  bulb  of  which  contains  hydrochloric  acid  and 
the  other  two  sodium  hydroxide  solution  to  which  2  per  cent,  of 
alcohol  has  been  added.  The  hydrochloric  acid  retains  the  ruthenium, 
but  the  osmium  passes  this  and  condenses  in  the  alkaline  solution. 

The  osmium  is  precipitated  from  the  solution  by  means  of  alumin¬ 
ium  ;  it  is  filtered,  dried,  ignited  in  hydrogen,  and  weighed  as  metal. 
The  solution  containing  the  ruthenium  is  evaporated  to  get  rid  of 
excess  of  acid,  then  dissolved  in  water,  and  the  metal  precipitated  by 
magnesium.  The  metal  is  treated  in  the  same  way  as  osmium. 

The  residue  from  the  first  distillation  is  acidified  with  hydrochloric 
acid,  and  the  residue  from  the  fusion  is  dissolved  in  it.  The  foreign 
metals  present  are  separated  by  the  usual  procedure,  and  the  iridium 
is  converted  into  the  double  nitrite  by  the  addition  of  sodium  nitrite 
and  sodium  carbonate.  The  solution  is  filtered,  and  the  iridium  con¬ 
verted  into  iridichloride  by  hydrochloric  acid.  A  current  of  hydrogen 
chloride  is  passed  into  solution,  and  nearly  all  the  sodium  chloride  is 
precipitated.  After  filtering,  the  solution  is  evaporated  to  get  rid  of 
the  acid,  and  the  iridium  is  then  precipitated  as  metal  by  means  of 
magnesium,  and  treated  as  for  osmium.  J.  McC. 


Estimation  of  the  Nitrogenous  Constituents  in  Sea  Water, 
with  remarks  on  Colorimetric  Methods.  H.  Christian  Geel- 
muyden  ( Zeit .  anal.  Chern.,  1903,  42,  276 — 292). — As  a  first  step  in 
the  solution  of  the  question  as  to  the  proximate  source  of  the  nitro¬ 
genous  nutriment  of  marine  vegetation,  the  author  has  investigated 
methods  for  the  estimation  of  ammonia,  nitric  and  nitrous  acids  in 
sea  water. 

Nitrous  Acid. — Griess’s  reagent  (a-naphthylamine  and  aniline-p- 
sulphonic  acid  in  acetic  acid  solution)  was  employed  colorimetrically. 
Since  it  was  found  that  the  other  constituents  of  sea  water  modified 
the  Griess  reaction,  causing  the  colour  to  be  more  intense  than  in 
distilled  water,  it  was  necessary  to  devise  a  method  in  which  the 
standard  should  be  prepared  from  the  same  specimen  of  water  as  that 
under  examination.  Two  equal  portions,  A  and  B,  of  the  water  were 
taken.  To  B,  a  measured  volume  of  a  nitrite  solution  of  known  strength 
was  added.  Both  were  then  treated  with  equal  volumes  of  acetic  acid 
and  Griess’s  reagent,  and  by  examination  in  a  Wolff’s  colorimeter  the 
length  of  the  column  of  B,  which  gave  the  same  intensity  of  colour 
as  a  standard  length  of  A,  was  ascertained.  From  this,  the  unknown 
amount  (<7  in  hundredths  of  a  milligram  per  litre)  of  nitrous  acid  in 
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in  which 


1000  nIL 

A  can  be  calculated  by  the  equation  C  =  — -g—  ■  — jj  >  in  which 

S  is  the  original  volume  of  A  (in  c.c.),  n  the  weight  of  N203  (in 
0‘01  mg.)  added  to  B.  Hx  is  the  length  of  column  of  A,  and  H2  that 
of  B,  which  give  equal  colours,  and  K  is  the  ratio  S2/S1  of  the  volumes 
of  the  two  specimens  after  adding  the  reagent.  If  the  volume  of 
nitrite  solution  added  to  B  is  small  compared  with  S,  K  may  be 
neglected,  or  if  an  equal  volume  of  distilled  water  be  added  to  A,  it 
disappears.  The  mixtures  should  be  allowed  to  remain  at  least  24 
hours  before  observation.  By  test  estimations,  it  was  found  that  the 
method  gave  a  fair  approximation  when  the  quantity  of  N203  did  not 
exceed  0’5  mg.  per  litre,  and  when  the  amount  ( n )  of  added  N203  was 
kept  as  small  as  possible;  1  c.c.  of  nitrite  solution  containing  O’Ol 
mg.  of  N203  is  sufficient  to  add  to  150  c.c.  of  water.  With  stronger 
solutions,  the  red  colour  has  a  yellow  tone  which,  on  keeping, 
augments  at  the  expense  of  the  red.  A  form  of  colorimeter  is  also 
described  in  which  the  above  principle  can  be  applied  to  coloured 
liq  uids  such  as  urine. 

Estimations  of  nitrous  acid  in  water  from  the  Christiania  Fiord 


showed  quantities  of  N203  varying  from  CP014  to  1’206  mg.  per  litre. 
Uncontaminated  sea  water,  however,  rarely  gives  any  colour  with 
Griess’s  reagent. 

Nitric  Acid. — Attempts  to  employ  the  diphenylamine  test  were  par¬ 
tially  successful,  but  nitrates  are  seldom  to  be  detected  in  sea 
water  even  by  that  sensitive  test. 

Ammonia. — The  distillation  of  the  water  with  an  alkali  hydroxide 
and  the  application  of  Kessler's  reaction  showed  amounts  of  ammonia 
varying  from  0  028  to  0T9  mg.  per  litre,  but  the  author  regards  it  as 
probable  that  part  of  this  may  have  been  derived  from  nitrogenous 
substances  other  than  ammonium  salts.  This  inquiry  was  not  followed 
up.  M.  J.  S. 


Estimation  of  Methyl  attached  to  Nitrogen.  Guido  Gold- 
schmiedt  and  O.  Honigschmid  ( Ber .,  1903,  36,  1850 — 1854). — Com¬ 
pounds  which  contain  carbonyl  attached  to  the  carbon  situated  in  the 
ortho-position  to  the  nitrogen,  such  as,  for  instance,  the  methylbetaine 
of  papaverinic  acid,  apparently  give  up  a  portion  of  the  methyl  group 
attached  to  this  nitrogen  as  methyl  iodide  when  heated  with  hydriodic 
acid  in  the  Zeisel  methoxyl  determination.  Values  for  methoxyl  in 
excess  of  the  real  are  obtained,  thus  the  methylbetaine  of  quinolinic 
acid,  which  contains  no  methoxyl  group,  gave  a  value  of  5 — 6  per  cent. 
This  explains  the  high  values  10 — 12  per  cent,  instead  of  8  per  cent, 
previously  obtained  in  the  case  of  papaverinic  acid  (Abstr.,  1897,  i, 
131).  Recently  Busch  has  obtained  similar  results  for  compounds 
•CO\ 

containing  the  grouping  .QQ^N’NMe-  (Abstr.,  1902,  i,  501). 

E.  F.  A. 


Estimation  of  Eugenol  in  Oil  of  Cloves.  Edward  C.  Spurge 
( Pharm .  J.,  1903,  [iv],  16,  701 — 702,  and  757 — 758). — The  results  are 
given  of  comparative  estimations  of  eugenol  by  the  methods  of  Verley 
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and  Bolsing  (compare  Abstr.,  1902,  ii,  54),  Umney,  and  Thoms  (Abstr., 
1892,  250).  As  oil  of  cloves  contains  considerable  quantities  of 
eugenol  as  ester  (from  7  to  17  per  cent,  calculated  as  eugenyl  acetate), 
none  of  the  methods  gave  strictly  accurate  results.  Yerley  and 
B'blsing’s  method  plus  the  eugenol  obtained  by  saponification  yielded 
the  most  accurate  results,  whilst  Umney’s  method,  uncorrected,  gave 
figures  sufficiently  trustworthy  for  a  pharmacopoeial  valuation  of  oil  of 
cloves.  Thoms’  method  is  considered  to  be  inaccurate  and  tedious. 

W.  P.  S. 

Detection  of  Peroxides  in  Ether.  Armand  Jorissen  (Ann. 
Chim.  anal.,  1903,  8,  201 — 202). — In  a  small  porcelain  capsule  are 
placed  0-1  gram  of  powdered  vanadic  acid  and  2  c.c.  of  sulphuric  acid, 
the  whole  is  heated  for  10 — 15  minutes  on  the  water-bath,  and  then 
allowed  to  cool.  The  mass  is  then  dissolved  in  water  and  made  up  to 
50  c.c. )  1  or  2  c.c.  of  this  reagent  are  placed  in  a  test-tube  and  5  cr 
10  c.c.  of  the  suspected  ether  are  added,  and  the  whole  is  well  shaken. 
Should  peroxides  be  present,  the  mixture  assumes  a  colour  varying  from 
rose  to  blood-red.  L.  de  K. 

Detection  of  Lactose  in  Urines  by  means  of  Phenyl- 
hydrazine.  Oh.  Porcher  (Gompt.  rend.  Soc.  Biol.,  1903,  55, 
500 — 501). — The  urine  is  clarified  with  lead  acetate,  phenylhydrazine 
and  acetic  acid  are  added,  and  the  mixtuie  heated  for  1 — 1^  hours  on 
the  water-bath.  When  cold,  the  deposit  (which  has  no  striking  micro¬ 
scopical  appearance)  is  well  washed  with  cold  water  and  then  recrystal¬ 
lised  from  boiling  water.  In  the  presence  of  lactose,  needle-like  crystals 
are  obtained,  which  frequently  occur  in  characteristic  sphaerolithic 
aggregates.  L.  he  K. 

New  Method  of  estimating  Oxalic  Acid  in  Urine  and 
Alimentary  Matters.  Jacques  M.  Albahary  (Compt.  rend.,  1903, 
136,  1681 — 1682), — To  the  urine  of  24  hours,  50  c.c.  of  a  10  per  cent, 
solution  of  sodium  carbonate  are  added  and  the  liquid  evaporated  on 
the  water-bath  to  a  third  of  its  original  volume.  Twenty  c.c.  of  a 
solution  containing  10  per  cent,  of  magnesium  chloride  and  20  per 
cent,  of  ammonium  chloride  are  added  and  the  liquid  is  shaken  with 
animal  charcoal.  It  is  further  concentrated  on  the  water- bath  for  an 
hour,  then  after  filtration  the  oxalic  acid  is  precipitated  with  a  solution 
of  calcium  chloride,  and  acetic  acid  is  added  until  the  liquid  shows  an 
acid  reaction.  The  calcium  oxalate  is  allowed  to  settle  for  12  hours 
and  is  then  estimated  in  the  usual  way.  The  magnesium  solution 
removes  the  phosphates,  and  the  mucilaginous  matter,  which  would 
render  filtration  slow,  is  absorbed  by  the  animal  charcoal,  which  at 
the  same  time  carries  down  all  the  uric  acid. 

The  results  obtained  by  this  method  are  somewhat  higher  than 
those  found  by  the  methods  of  Salkowski  and  of  Autenrieth  and 
Barth.  J.  McC. 

Halphen’s  Reaction  with  Coloured  Butters.  Franz  Utz 
( Chem .  Zeit.,  1903,  27,  [53],  675). — With  regard  to  the  possibility  of 
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butters  containing  “  butter  colouring  ”  (which  is  sometimes  a  solution 
of  the  colour  in  cotton-seed  oil)  yielding  a  coloration  with  Halphen’s 
test  indicating  the  presence  of  cotton-seed  oil,  the  author  has  made  a 
number  of  experiments  and  finds  that  butters  so  coloured  give  no 
reaction  with  Halphen’s  test.  On  adding  such  an  amount  of  “  butter 
colouring  ”  as  was  sufficient  to  give  a  reaction  with  this  test,  the 
butter  became  unpalatable  and,  consequently,  unsaleable. 

W.  P.  S. 

New  Reactions  for  distinguishing  Heated  from  Raw  Milk 
and  for  the  Detection  of  Hydrogen  Peroxide  in  Milk.  Carl 
Arnold  and  Curt  Mentzel  (Zeit.  Nahr.  Genussm.,  1903,  6, 548 — 549). 
— On  adding  a  drop  of  a  freshly  prepared  2 — 3  per  cent,  solution  of 
p-diethyl-jo-phenylenediamine  in  alcohol  or  acetone  to  10  c.c.  of  raw 
milk  containing  6  drops  of  hydrogen  peroxide,  a  red  coloration  is 
obtained,  gradually  changing  into  violet.  A  saturated  alcoholic 
solution  of  jo-diaminodiphenylamine  hydrochloride  rendered  feebly 
acid  with  hydrochloric  acid  gives  a  bluish-green  coloration  with  raw 
milk  containing  hydrogen  peroxide.  These  tests  will  detect  less  than 
2  per  cent,  of  raw  milk  in  heated  milk.  The  two  substances  men¬ 
tioned  above  give  the  same  colorations  with  chlorine,  bromine,  and 
nitric  oxide,  but  only  react  with  hydrogen  peroxide  in  the  presence 
of  oxydase.  0-004  per  cent,  of  hydrogen  peroxide  may  be  detected 
in  raw  or  heated  milk  by  these  reagents.  In  the  case  of  heated  milk, 
however,  about  15  per  cent,  of  raw  milk  must  be  first  added  to  supply 
the  necessary  oxydase.  W.  P.  S. 

Reagent  for  Aldehydes.  Manget  and  Marion  (Ann.  Chim.  anal., 
1903,  8,  207 — 208). — The  aldehyde  is  dissolved  in  hot  milk,  or  this  is 
added  to  the  aldehyde  already  in  solution.  A  few  minute  crystals  of 
amidol  are  then  sprinkled  over  the  surface,  when  a  yellow  colour  will 
appear.  The  reaction  has  proved  successful  with  most  of  the  aldehydes 
except  valeraldehyde  and  dextrose.  L.  de  K. 

Estimation  of  Formaldehyde  in  Air.  Gysbert  Romyn  and 
J.  A.  Yoorthuis  (Bull.  Soc.  chim.,  1903,  [iii],  29,  540 — 543). — A 
known  volume  of  air  containing  formaldehyde  is  passed  through  a 
Kyll  tube  in  which  a  few  c.c.  of  Nessler’s  solution  have  been  placed. 
The  mercury  precipitated  by  the  action  of  the  formaldehyde  is  con¬ 
verted  into  mercuric  iodide  by  the  addition  of  a  known  quantity  of 
iodine  dissolved  in  solution  of  potassium  iodide.  The  solution  is  then 
acidified  with  dilute  hydrochloric  acid  and  the  excess  of  iodine  added 
ascertained  by  titration  with  sodium  thiosulphate  solution.  This 
process  was  described  by  Romeyer  in  a  thesis  published  in  1902,  but 
was  not  applied  by  this  author  to  the  estimation  of  formaldehyde  in 
air.  The  method  is  more  convenient  than  the  iodometric  process 
described  by  Peereboom  ( Hyg .  Rundschau,  1893,  No.  16),  and  gives 
results  as  accurate  as  those  obtained  by  the  latter  method. 

T.  A.  H. 
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New  Method  for  the  Analysis  of  Ferri-  and  Ferro-cyanides. 
Max  Dittrich  and  0.  Hassel  ( Ber .,  1903,  36,  1929 — 1932). — The 
method  is  based  on  the  decomposition  of  the  complex  cyanide  by 
persulphates  in  the  presence  of  mineral  acid.  0‘5  gram  of  the  cyanide  is 
dissolved  in  50  c.c.  of  water  containing  5  drops  of  dilute  sulphuric  acid, 
30  c.c.  of  a  clear  10  per  cent,  ammonium  persulphate  solution  is  added, 
and  the  mixture  warmed  on  the  water-bath  until  it  again  becomes 
clear  ^  hour).  It  is  not  advisable  to  heat  over  a  free  flame,  and 
it  is  absolutely  essential  that  free  acid  should  be  present.  Concentrated 
hydrochloric  acid  is  added  and  the  iron  precipitated  as  ferric  hydroxide 
in  the  usual  manner.  The  gas  evolved  contains  hydrogen  cyanide, 
the  amount  being  some  50  per  cent,  of  the  theoretical.  Small  amounts 
of  ammonium  salts  are  also  formed.  Ferricyanides  can  be  estimated 
in  exactly  the  same  manner.  In  the  analysis  of  Berlin  blue  it  is 
advisable  to  boil  with  alkali  before  oxidising  with  the  persulphate. 

J.  J.  S. 

Estimation  of  Urea;  a  New  Ureometer.  G.  Sellier  (Ann. 
Chim.  anal.,  1903,  8,  210 — 212). — The  instrument  consists  of  a 
graduated  burette,  to  the  top  of  which  is  attached  a  specially  constructed 
apparatus,  for  which  the  drawing  in  the  original  article  should  be 
consulted  ;  the  burette  is  plunged  into  a  reservoir  containing  water. 

The  urine,  to  which  a  little  dextrose  is  added,  is  placed  in  one  com¬ 
partment  of  the  apparatus,  whilst  in  the  other  is  placed  an  alkaline 
solution  of  sodium  hypobromite.  On  being  rotated,  the  liquids  are 
made  to  mix,  and  the  nitrogen  evolved  passes  into  the  burette,  where 
it  is  measured  with  the  usual  precautions.  L.  de  K. 

Estimation  of  Urea.  G.  Donz£  and  Eugene  Gambling  ( Compt . 
rend.  Soc.  Biol.,  1903,  55,  539 — 542). — A  criticism  of  Sallerin’s 
experiments,  who,  whilst  accepting  Folin’s  method  as  a  standard 
process,  states  that  the  process  introduced  by  Yvon  gives  results  which 
are  too  high  with  original  urines  and  too  low  with  samples  purified  by 
means  of  phosphotungstic  acid. 

The  authors  state  that  Sallerin  has  used  too  concentrated  a  solution 
of  phosphotungstic  acid  (23  per  cent.),  which  then  also  precipitates  a 
portion  of  the  urea.  A  10  per  cent,  solution  presents  no  such  danger. 
On  the  whole,  Yvon’s  process  is  satisfactory.  L.  de  K. 

Estimation  of  Urea  in  Human  Urine.  Franz  Erben  (Zeit. 
physiol.  Chem.,  1903,  38,  544 — 551). — The  Liebig-Pfliiger,  Morner- 
Sjoquist,  Schondorff,  and  Moor  methods  of  estimating  urea  were 
compared.  That  of  Schondorff  was  found  to  give  the  best  results. 

W.  D.  H. 

Precipitation  of  Some  Alkaloids  by  Uranium  Nitrate. 
Reaction  for  Morphine.  Jules  Aloy  (Bull.  Soc.  chim.,  1903,  [iii], 
29,  610 — 611). — The  alkaloids,  with  the  exception  of  morphine, 
caffeine,  theobromine,  and  asparagine,  are  precipitated  by  adding  to 
fiheir  aqueous,  ethereal,  or  alcoholic  solutions  a  neutral  solution  of 
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uranic  nitrate.  The  alkaloids  may  be  recovered  from  the  precipitates 
by  treating  them  with  sodium  hydrogen  carbonate.  The  precipitates, 
which  are  more  or  less  dark  yellow  in  colour,  are  amorphous  at  first, 
but  several  soon  become  crystalline. 

Morphine,  however,  is  the  only  alkaloid  which  exerts  a  reducing 
action  on  the  uranium  compound,  and  causes  a  fine  red  coloration  ;  this 
reaction  the  author  recommends  as  a  very  delicate  test  for  its  presence 
in  a  mixture  of  alkaloids.  L.  de  K. 

Analyses  of  Hexone  Bases.  Albrecht  Kossel  and  A.  J. 
Patten  ( Zeit .  physiol.  Chem.,  1903,  38,  39 — 45.  Compare  Kossel  and 
Kutscher,  Abstr.,  1901,  i,  107). — Histidine  may  be  separated  from 
arginine,  aspartic  acid,  and  the  other  decomposition  products  of 
proteids  by  means  of  mercuric  sulphate.  The  authors  recommend  the 
original  method  for  the  separation  of  histidine  and  arginine,  but  the 
new  method  for  the  purification  of  the  histidine  so  obtained. 

J.  J.  S. 

Action  of  Iodine  on  Nicotine.  Carl  Kippenberger  (Zeit.  anal. 
Chem.,  1903,42,  232 — 276). — At  the  ordinary  temperature,  the  action 
of  iodine  on  nicotine  in  ether  or  chloroform  solution  results  in  the 
replacement  of  hydrogen  by  iodine  and  the  formation  of  periodine 
compounds  which  are  insoluble  in  the  menstruum.  The  composition 
of  these  products  is  influenced  by  the  relative  amounts  of  iodine  and 
nicotine  present,  as  well  as  by  the  proportion  of  the  solvent,  and  as 
these  conditions  are  continuously  varying  throughout  the  period  of 
reaction,  various  periodides  of  both  iodonicotine  hydriodide  and  of 
nicotine  hydriodide  are  precipitated.  Basic  compounds  are  at  the 
same  time  obtained.  The  results  tend  to  support  the  evidence  already 
obtained  by  the  titration  of  nicotine  with  acids  in  presence  of  a 
variety  of  indicators,  that  this  alkaloid  normally  functions  as  a  mon¬ 
acid  base.  As  the  ordinary  methods  of  analysing  these  substances 
are  inapplicable,  the  following  scheme  was  devised.  Estimation  of 
attached  iodine. — The  substance  is  dissolved  in  alcohol  containing  at 
least  five  times  as  much  concentrated  sulphuric  acid  as  would  be 
required  to  convert  the  nicotine  into  sulphate  ;  the  free  iodine  is  then 
titrated  by  thiosulphate.  Estimation  of  the  hydriodic  acid. — The  sub¬ 
stance  is  dissolved  in  a  mixture  of  alcohol,  sulphuric  acid,  and  acetone, 
sulphurous  acid  is  immediately  added  to  convert  the  free  iodine  into 
hydriodic  acid,  and  this  is  then  precipitated  by  adding  a  solution  of 
silver  sulphate  in  acidified  alcohol.  The  precipitate  is  washed  first 
with  cold  alcohol  containing  sulphuric  acid,  then  with  warm  dilute 
sulphuric  acid,  and  finally  with  hot  dilute  nitric  acid.  The  amount  of 
attached  iodine  is  deducted  from  that  found.  Estimation  of  the  total 
iodine. — Carius’s  method  is  employed.  Various  alternative  methods 
are  also  described. 

When  iodine  (1  atom)  acts  on  nicotine  (1  mol.)  in  ethereal 
solution,  the  principal  product  is  the  periodide,  2(G'10H14N2)HI,I2, 
with  traces  of  C10HUN2,HI,I1_2  and  2(C10H14N2)HI,I3 ;  whilst  about 
one-tenth  of  the  nicotine  is  iodised  to  the  compound  C10H13INo. 
With  more  iodine  (2  atoms),  especially  at  a  low  temperature,  the  product 
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is  chiefly  the  periodide,  (C10HlsIN2,C10H14N2)HI,I4,a;CHCl3,  whilst  with 
still  larger  proportions  of  iodine  the  periodide,  C10H14N2,HI,I2  (m.  p. 
123°),  is  predominant.  The  same  compound  is  obtained  in  a  practically 
pure  state  when  the  calculated  amounts  of  nicotine,  hydriodic  acid, 
and  iodine  are  dissolved  in  chloroform  containing  10  vols.  per  cent, 
of  alcohol,  and  also  when  iodine  (4  atoms)  reacts  with  nicotine 
(1  mol.)  in  ether  mixed  with  1/20  of  alcohol.  It  forms  brownish-red  to 
blackish-brown,  lustrous  crystals,  insoluble  in  water,  slightly  soluble 
in  acidified  water,  fairly  soluble  in  alcohol,  especially  when  acidified, 
and  freely  soluble  in  acetone.  Although  Wertheim  and  Huber  have 
described  this  compound,  their  method  of  preparation  cannot  have 
yielded  it  in  the  pure  state. 

Attempts  to  obtain  the  gold-bronze  inoniodo-nicotine  salt  in  a  pure 
state,  by  the  direct  action  of  iodine  on  nicotine,  were  not  successful. 

M.  J.  S. 

Assay  of  Opium.  Eugene  Leger  ( J .  Pharm.  Chim.,  1903,  [vi], 
17,  553 — 560). — A  review  of  methods  for  the  estimation  of  morphine 
in  opium.  A  modified  form  of  Loof’s  process  is  finally  recommended. 

Six  grams  of  the  dried  sample  are  mixed  with  48  c.c.  of  a  2  per 
cent,  solution  of  sodium  salicylate  and  shaken  for  5  minutes.  After 
waiting  for  an  hour,  the  mass  is  squeezed  in  a  cloth  and  the  liquid  fil¬ 
tered.  Thirty-six  c.c.  of  the  filtrate  are  then  put  into  a  stoppered 
bottle  and  mixed  with  4  c.c.  of  ether  and  1  gram  of  officinal  ammonia. 
After  24  hours,  the  liquid  is  passed  through  a  double  filter,  and  the 
morphine  is  then  also  brought  on  to  the  filter  by  three  successive 
washings  with  8  c.c.  of  water.  After  drying  at  100°,  the  morphine  is 
washed  three  times  with  8  c.c.  of  benzene  and' then  again  dried  at  100° 
before  weighing.  As  excess  of  ammonia  cannot  be  avoided,  this  and 
similar  methods  must  be  attended  by  a  slight  loss.  L.  de  K. 


Estimation  of  Purin  Compounds,  Uric  Acid,  and  Alloxuric 
Bases  in  Urine  by  a  Combination  of  the  Processes  of  Folin, 
and  Schaffer  and  Deniges.  L^ion  Garnier  ( Compt .  rend.  Soc.  Biol., 
1903,  55,  643 — 644). — The  reagent  is  made,  according  to  Folin- 
Schaffer,  by  dissolving  500  grams  of  ammonium  sulphate  and  5  grams 
of  uranium  acetate  in  650  grams  of  water  and  60  grams  of  10  per 
cent,  acetic  acid. 

Three  hundred  c.c.  of  the  urine,  freed,  if  necessary,  from  albumin, 
are  mixed  with  75  c.c.  of  the  reagent,  and  after  5  minutes  the  whole 
is  thrown  on  to  a  large  filter.  In  100  c.c.  of  the  filtrate,  the  purin 
substances  are  estimated  by  Deniges’s  silver  method  and  the  result  is 
multiplied  by  D25.  Another  125  c.c.  cf  the  filtrate  are  mixed  with 
5  c.c.  of  ammonia  ;  after  12  hours,  the  uric  acid  is  collected,  washed 
with  solution  of  ammonium  sulphate,  and  redissolved  in  solution  of 
sodium  hydroxide,  which  is  then  further  treated  by  Deniges’s  silver 
process. 

The  difference  between  the  two  titrations  represents  the  alloxuric 
bases.  L.  de  K. 
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The  Reaction  of  Reduced  Crystal- violet.  Henri  Causse 
(Compt.  rend.,  1903,  136,  1269 — 1270.  Compare  Abstr.,  1901,  ii, 
581). — In  a  solution  containing  oxygen  and  the  hydrochloride  of 
crystal-violet  reduced  and  rendered  colourless  by  sulphurous  acid,  the 
oxygen  is  absorbed  by  the  leuco-salt,  and  the  product  in  its  turn  is 
reduced  by  the  sulphurous  acid  with  formation  of  sulphuric  acid. 

Comparative  results  obtained  with  distilled  water  and  with  tap- 
water  to  which  various  reagents  were  added,  show  that  the  presence  of 
a  small  quantity  of  alkali  or  alkaline-earth  carbonate  renders  the  test 
more  active.  J.  McC. 

Oxidation  of  Proteids  by  Jolles’s  Method.  Eugen  Lanzer  (Zeit. 
Nakr.  Genussm.,  1903,  6,  385 — 396). — The  following  results  were 
obtained  on  treating  various  proteids  according  to  this  method 
(compare  Abstr.,  1901,  i,  490).  The  figures  show  the  percentages  of 
nitrogen  in  the  oxidised  proteid  as  (1)  carbamide;  (2)  substances 
precipitated  by  phosphotungstic  acid ;  and  (3)  total  nitrogen  in  the 
proteid. 


(1) 

(2) 

(3) 

Amorphous  serum-albumin . 

11-56 

3-01 

14-64 

Casein  . . . 

11-34 

3-44 

15-73 

Fibrin  . 

7-81 

4-26 

16-64 

These  results  agree  well  with  those 

i  obtained  by  Jolles. 

Schultz’s 

unfavourable  results  (compare  Abstr.,  1901,  i,  780)  are  considered  to 
be  due  to  his  having  altered  the  method  in  its  most  essential  parts. 

W.  P.  S. 

Estimation  of  Casein  Precipitated  by  Rennet.  Henry 
D.  Richmond  ( Analyst ,  1903,  28,  138 — 140). — The  amount  of  curd 
separated  from  milk  by  rennet  may  be  calculated  from  the  formula : 

c  =  [100(Z).t/-2V)]  /  [Z>t/(1  -  KDW)],  in  which  K=ljd, 
where  c  —  percentage  by  weight  of  curd,  Z>Jf  =  sp.  gr.  of  the  milk, 
Z)iy=sp.  gr.  of  the  whey,  and  c£  =  sp.  gr.  of  the  curd.  A=0’7l  as 
deduced  from  the  results  of  experiments.  For  calculating  the  specific 
gravity  of  the  milk  free  from  fat,  in  order  to  eliminate  the  influence 
of  the  latter,  the  following  formula  may  be  used  : 

Ds  =  [(100 -f)D„]  /  [100  -  {/D V0-93)], 
where  Z>A.  =  sp.  gr.  of  the  milk  minus  fat,  DM  =  sp.  gr.  of  the  milk, 
and  f  —  percentage  by  weight  of  the  fat. 

A  simple  approximation  formula  which  gives  fair  results  is  : 

C  =  {£jtr+/.tf  “((rty+ZV)}  x  0*35, 

in  which  c  =  percentage  of  curd  by  weight,  GM  =  lactometer  degrees  of 
milk,  Gw  =  lactometer  degrees  of  whey,  fM=  percentage  of  fat  in 
the  milk,  and  fw  =  percentage  of  fat  in  the  whey.  The  curd  estimated 
by  this  method  does  not  agree  with  the  proteid  precipitated,  but  with 
the  proteid  plus  mineral  matter,  the  latter  being  about  10  per  cent,  of 
the  curd,  neither  do  the  results  represent  the  actual  casein  in  the 
milk.  W.  P.  S. 
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Influence  of  Temperature  on  the  Dichroism  of  Mixed  Liquids, 
and  Verification  of  the  Law  of  Indices.  Georges  Meslin  (Gompt. 
rend.,  1903,  137,  182 — 184.  Compare  this  vol.,  ii,  521). — In  mixed 
liquids  which  show  spontaneous  dichroism  if  the  two  substances  (solid 
and  liquid)  have  indices  of  refraction  which  are  altered  to  different 
extents  by  rise  of  temperature,  this  effect  should  be  apparent  in  the 
dichroism.  The  temperature  coefficients  of  potassium  sulphate  and 
benzene  are  very  different ;  at  20°,  that  of  benzene  is  the  higher,  whilst 
at  60°  it  is  the  lower.  At  20°,  this  mixture  is  positively  dichroic,  but 
negatively  so  at  60°.  Sodium  borate  and  turpentine,  nickel  sulphate 
and  benzene,  and  nickel  sulphate  and  toluene  are  negatively  dichroic  at 
20°,  and  positively  at  60°.  When  the  difference  in  the  indices  does  not 
exceed  0-02,  only  a  decrease  of  the  dichroism  takes  place,  and  there  is 
no  inversion.  At  20°,  zinc  sulphate  and  benzene,  zinc  sulphate  and 
toluene,  and  potassium  chlorate  and  benzene  are  positively  dichroic, 
and  at  60°  they  are  still  positive,  but  much  weaker.  The  ferrous 
sulphate  and  toluene  mixture  loses  its  dichroism  at  60°. 

Precisely  the  same  effects  are  to  be  observed  with  magnetic  dichroic 
liquids.  This  temperature  influence  is  important  because  it  leads  to 
the  detection  of  dichroism  in  some  cases  where,  at  a  particular  tem¬ 
perature,  such  was  not  apparent ;  thus,  at  20°,  a  mixture  of  potassium 
carbonate  and  turpentine  is  inactive,  but  becomes  positively  dichroic 
at  60°.  J.  McC. 

The  Electromotive  Force  of  the  Daniell  Cell.  J.  W.  Commelin 
and  Ernst  Cohen  (P?'oc.  K.  Akad.  Wetensch.  Amsterdam ,  1 903,  6,  4 — 11). 
— The  authors  criticise  the  conclusions  of  Chaudier  (Abstr.,  1902, 
ii,  239)  and  show  that  these  are  based  on  erroneous  results.  They  do 
not  find,  as  Chaudier  claims  to  have  found,  that  the  E.M.F.  has  a 
maximum  value  when  the  zinc  sulphate  solution  contains  0'5  gram  of 
ZnS04,7H20  to  100  c.c.  of  water.  The  E.M.F.  was  determined  in  a 
specially  constructed  cell  in  which  all  diffusion  of  copper  salt  solution 
to  the  zinc  electrode  was  avoided.  The  zinc  electrode  was  an  amalgam 
of  9  parts  of  mercury  and  one  part  of  zinc ;  as  copper  electrode,  a 
thick  copper  wire  was  employed,  and  it  was  electrolytically  covered 
with  copper  immediately  before  use.  A  saturated  solution  of  copper 
sulphate  was  used;  this  contains  19‘25  grams  of  anhydrous  copper 
sulphate  in  100  grams  of  water  at  15°.  A  saturated  solution  of  zinc 
sulphate  at  15°  contains  150'56  grams  of  ZnS04,7H20  per  100  c.c.  of 
water.  The  E.M.F.  was  measured  when  solutions  of  varying  strength 
of  zinc  sulphate  were  used.  When  the  solution  contains  1/12  gram 
of  crystallised  zinc  sulphate  to  100  c.c.  of  water,  the  E.M.F.  is  1T46 
volts  ;  with  a  solution  of  1  gram  of  the  salt  to  100  c.c.  of  water,  it  is 
1*131,  and  with  a  saturated  solution  it  is  1'081.  The  progressive  change 
of  the  values  is  in  harmony  with  Nernst’s  equation,  according  to  which 
the  E.M.F.  must  decrease  as  the  concentration  of  the  zinc  sulphate 
increases.  J.  McC. 
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Thallium  Accumulator.  Leslie  Jonas  {Zeit.  EleJctrochem.,  1903, 
9,  523 — 530). — When  a  solution  of  thallous  hydroxide  is  electrolysed, 
thallium  is  deposited  on  the  cathode  and  an  oxide  on  the  anode.  The 
oxide  contains  slightly  less  oxygen  than  is  required  by  the  formula 
T12Os,  its  composition  being  better  represented  by  17T1203,T120.  The 
quantity  deposited  is  equal  to  that  calculated  by  means  of  Faraday’s 
law.  The  process  is  reversed  when  the  direction  of  the  current  is 
reversed.  The  chemical  reaction  in  the  cell  T1203  J  Tl'OH'  |  T1  is, 
therefore,  T1203  +  4T1  +  3H20  ^  6T1*  +  60H',  and  the  E.M.F.  is  given 
by  •7r  =  7r0  —  ET/4:F\og  By  means  of  this  formula,  the  differ¬ 

ence  between  the  E.M.F.  of  two  cells  containing  solutions  of  different 
concentrations  may  be  calculated.  The  author’s  experimental  results 
agree  satisfactorily  with  the  calculation.  The  E.M.F.  of  the  cells 
used  lie  between  0*55  and  0'65  volt,  and  the  capacity  per  kilogram  is 
no  greater  than  that  of  the  lead  accumulator.  T.  E. 

Electromotive  Behaviour  of  the  Oxides  of  Cerium.  Emil 
Baur  and  A.  Glaessner  {Zeit.  EleJctrochem .,  1903,  9,  534 — 539). — 
Measurements  of  the  P.D.  between  platinum  electrodes  and  solutions 
containing  cerous  and  ceric  sulphates  and  nitrates  in  various  propor¬ 
tions  are  tabulated.  From  these,  it  appears  that  a  cell  in  which  one 
electrode  is  immersed  in  a  solution  of  cerous  salt  and  the  other  in  a 
solution  of  a  ceric  salt  would  have  an  E.M.F.  of  about  0‘6  to  0-7  volt, 
but  that  this  would  fall  to  about  0T  volt  when  10  per  cent,  of  the 
ceric  had  been  converted  into  cerous  salt  and  vice  versd.  The  differ¬ 
ences  between  the  potentials  in  alkaline  solution  are  much  smaller.  A 
solution  of  ceric  peroxide  in  50  per  cent,  potassium  carbonate  solution 
gives  about  the  same  P.D.  with  a  platinum  electrode  as  an  alkaline 
solution  of  a  ceric  salt.  The  action  of  reducing  agents  on  alkaline 
solutions  of  ceric  salts  is  extremely  slow  at  the  ordinary  temperature, 
at  70°  it  is  more  rapid.  Ammonia  is  oxidised  to  nitrogen,  dextrose  is 
partially  oxidised  to  carbon  dioxide,  but  the  measurements  of  the  P.D. 
between  platinum  and  the  ceric  solutions  containing  the  reducing 
agents  show  that  equilibrium  is  not  attained.  Cells  of  the  type 
Pt  or  Ni  |  cerous  salt  +  reducing  agent  |  ceric  salt  +  oxygen  |  C  are 
then  investigated,  dextrose,  hydrogen,  and  sawdust  being  the  reducing 
agents  used,  and  50  per  cent,  potassium  carbonate  solution  the  electro¬ 
lyte.  When  a  current  of  2  to  4  milliamperes  is  taken  from  the  cells, 
the  E.M.F.  falls  to  a  very  small  fraction  of  its  original  value.  Saw¬ 
dust  has  practically  no  depolarising  effect,  the  result  obtained  with  it 
being  practically  the  same  as  that  obtained  with  no  depolariser. 
Hydrogen  and  dextrose  give  two  or  three  times  as  much  electrical 
energy  per  unit  time.  The  velocity  of  reaction  between  the  aqueous 
solutions  of  the  cerium  salts  and  the  depolarisers  used  is,  however, 
much  too  small  to  make  these  cells  of  any  value.  T.  E. 

Electrolysis  of  Alkali  Chlorides.  I.  Theory  of  Diaphragm 
Electrolysis.  Philippe  A.  Guye  [Arch.  Sci.  phys.  nat.,  1903,  [iv], 
15,  612 — 622). — In  the  electrolysis  of  sodium  chloride  solution,  the 
current  yield  is  a  function  only  of  the  concentrations  of  sodium 
chloride  and  sodium  hydroxide.  This  is  deduced  by  considering  the 
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migration  of  the  ions  present.  Practically  the  current  yield  depends 
only  on  the  concentration  of  the  sodium  hydroxide.  J.  McC. 

Irregularities  caused  by  the  use  of  Lead  Anodes  in  Solu¬ 
tions  of  Sodium  Carbonate.  Kabl  Elbs  and  Ed.  Stohr  (. Zeit . 
Elektrochem.,  1903,  9,  531). — In  the  reduction  of  aromatic  nitrocom¬ 
pounds  in  presence  of  sodium  acetate,  a  lead  anode  immersed  in  a  solu¬ 
tion  of  sodium  carbonate  contained  in  a  porous  cell  is  often  used.  Under 
ordinary  circumstances,  the  lead  is  coated  with  a  thin  layer  of  peroxide, 
but  if  the  sodium  carbonate  contains  too  much  chloride  a  thick  layer 
of  a  mixture  of  peroxide,  chloride,  and  carbonate  of  lead  is  formed 
which  hinders  the  passage  of  the  current.  When  the  sodium  carbonate 
solution  is  too  weak  and  contains  acetate,  the  peroxide  coating  falls 
off  and  the  lead  is  converted  into  carbonate.  To  avoid  these  irregulari¬ 
ties,  not  less  than  15  c.c.  of  a  cold  saturated  solution  of  pure  sodium 
carbonate  should  be  used  per  ampere  hour.  T.  E. 

Valvular  Action  and  Pulverisation  of  Copper  Anodes. 
Franz  Fischer  (Zeit.  Elektrochem .,  1903,  9,  507 — 509). —  An  anode 
consisting  of  a  wire  of  pure  copper,  2  mm.  thick,  is  immersed  to  a 
depth  of  10  mm.  in  sulphuric  acid  of  maximum  conductivity,  a  copper 
plate  serving  as  cathode.  When  an  E.M.F.  of  20  volts  is  applied, 
pulverisation  of  the  anode  accompanied  by  a  singing  sound  takes 
place,  a  cloud  of  copper-coloured  dust  is  formed,  and  copper  sulphate 
is  found  in  the  solution.  If  a  gradually  increasing  E.M.F.  is  used, 
the  formation  of  a  coating  on  the  anode  can  be  observed  which  is 
suddenly  pulverised  when  the  E.M.F.  has  reached  about  20  volts,  the 
pulverisation  being  accompanied  by  a  sudden  increase  in  the  current 
to  more  than  50  times  its  initial  value.  A  thermometer  enclosed  in 
a  hollow  cathode  registered  106 — 108°  at  the  moment  of  pulverisation. 
The  author  supposes  that  the  coating  which  forms  on  the  anode  consists 
of  cuprous  sulphate ;  owing  to  its  high  resistance,  it  becomes  heated 
until  finally  the  liquid  contained  in  its  pores  boils  and  disperses  it 
suddenly  into  the  surrounding  cold  solution,  where  it  decomposes  into 
cupric  sulphate  and  finely-divided  metallic  copper. 

By  cooling  the  cathode  internally,  pulverisation  occurs  at  a  much 
higher  voltage.  The  resistance  of  the  anode  coating  diminishes  as  the 
temperature  rises  and  disappears  at  about  80°.  In  more  dilute  sul¬ 
phuric  acid,  or  in  a  solution  of  sodium  sulphate,  cuprous  hydroxide 
is  formed  instead  of  the  finely-divided  copper.  The  behaviour  of 
aluminium  in  sulphuric  acid  is  quite  similar  in  many  ways  to  that  of 
copper ;  by  cooling  an  aluminium  anode  internally,  the  non-conducting 
layer  will  withstand  220  volts,  whilst  under  ordinary  circumstances 
20  volts  suffice  to  break  it  down.  T.  E. 

Law  of  the  Recombination  of  the  Ions.  P.  Langevin  ( Compt . 
rend .,  1903,  137,  177 — 179.  Compare  this  vol.,  ii,  263). — It  has  been 
experimentally  proved  that  in  electrified  gases  the  ratio  of  the  number 
of  recombinations  to  the  number  of  collisions  between  ions  of  opposite 
signs  varies  proportionally  with  the  square  of  the  pressure. 

Recombination  takes  place  when  the  centres  of  the  ions,  in  their 
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motion,  approach  each  other,  so  that  the  distance  is  less  than  a  definite 
quantity.  J.  McC. 

The  Course  of  the  Melting  Point  Line  of  Alloys.  III. 

Johannes  J.  van  Laar  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  6, 
21  —  30.  Compare  this  vol.,  if,  266). — The  author  points  out  the 
importance  of  the  term  ]og(l-rr)  in  the  equation  representing  the 
melting  point  line.  The  formula  T—  170[(  1  +#)/(  1  +rce)2]/ 1  —  log(l  -x), 
which  has  been  shown  to  apply  to  tin  amalgams,  is  generally  applic¬ 
able,  provided  that  no  mixed  crystals  form  in  the  solid  phase.  Devia¬ 
tions  from  this  formula  are  to  be  attributed  either  to  the  formation  of 
mixed  crystals  or  to  the  dissociation  of  associated  molecules.  Heycock 
and  Neville’s  results  (Abstr.,  1897,  ii,  245)  with  silver-lead  and  silver- 
tin  alloys  are  discussed.  It  is  proved  that,  at  any  rate  for  low  con¬ 
centrations,  silver  dissolved  in  lead  exists  in  monatomic  molecules,  and 
this  applies  probably  also  to  silver  dissolved  in  tin. 

The  points  of  inflection  of  melting  point  curves  are  treated  mathe¬ 
matically,  and  it  is  shown  that  the  question  as  to  whether  or  not  a  point 
of  inflection  occurs  can  be  settled  by  determining  whether  or  not  the 
value  of  the  latent  heat  of  fusion  is  greater  than  four  times  the 
melting  point.  J.  McC. 

Regularities  in  the  Composition  of  the  Most  Fusible  Mix¬ 
tures  of  Pairs  of  Inorganic  Salts.  Otto  Ruff  and  Wilhelm 
Plato  (Ber.,  1903,  36,  2357 — 2368). — The  paper  contains  the  freezing 
pointcurvesof  37  seriesof  binary  mixtures  of  inorganic  salts,  determined 
by  means  of  a  platinum  |  platinum-iridium  thermo-couple.  A  number 
of  relations  between  the  proportion  of  anion  in  the  eutectic  mixture  of 
each  series  and  the  atomic  weights  of  the  anions  and  cations  are 
pointed  out,  for  which  reference  must  be  made  to  the  original  paper. 
Several  pairs  of  salts,  such  as  KBr — KC1,  NaBr — NaCl,  KI — KBr, 
and  CaCl2 — CaBr2,  show  no  distinct  eutectic  point,  and  in  these  cases 
the  existence  of  a  continuous  series  of  mixed  crystals  is  probable.  No 
theoretical  explanation  of  the  regularities  found  is  offered. 

The  following  freezing  points  of  inorganic  salts  were  determined 
with  the  same  pyrometer,  and  under  identical  conditions  : 


BaF2 

1280° 

CaF2 

1330° 

CdF2 

over  1000° 

KF 

885° 

NaF 

980° 

BaCJ2 

960 

CaCJ2 

780 

CdCJ2 

590 

KC1 

790 

HaCI 

820 

B,iBr2 

880 

CaBr2 

760 

UdBr2 

350 

KBr 

750 

NaBr 

765 

Bak 

740 

Cal2 

740 

Cdl3 

1000 

KI 

705 

Nal 

650 

k2so4 

1050 

Na2S04 

880 

C.  H.  D. 

Sublimation  Curves.  Albert  Bouzat  ( Compt .  rend.,  1903,  137, 
175 — 176). — From  a  comparison  of  the  sublimation  curves  of  carbon 
dioxide,  ammonium  hydrogen  sulphide,  and  ammonium  carbamate  with 
the  dissociation  curve  of  the  compound  AgCl,3NH3,  it  is  proved  that 
the  ratio  of  the  pressures  is  constant,  just  as  has  been  found  for  the 
ratio  of  the  dissociation  pressures  (this  vol.,  ii,  529).  The  curves  for  : 
solid  solid  4-  gas,  and  for  solid  7-*  gas,  can  be  deduced  from  each 
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other  with  the  aid  of  the  law  TBjTA  —  const.  By  applying  Clapeyron’s 
formula,  it  can  be  deduced  that  the  variation  of  entropy  corresponding 
with  the  passage  of  a  molecule  from  the  solid  to  the  gaseous  state  at  a 
definite  pressure  has  the  same  value  in  all  the  systems :  solid  — > 
solid  +  gas,  and  solid  ^  gas.  J.  McC. 

Heat  of  Neutralisation  of  Hydroferrocyanic  Acid.  Heat 
of  Formation  of  its  Compounds  with  Ether  and  with  Acetone. 
Paul  Chretien  and  Joseph  Guinchant  ( Gompt .  rend.,  1903,  137, 
65 — 68.  Compare  this  vol.,  i,  612), — The  heat  of  neutralisation  of 
hydroferrocyanic  acid  by  4  molecules  of  potassium  hydroxide  is 
57‘9  Cal.  at  12°.  The  combination  of  a  molecule  of  solid  hydroferro¬ 
cyanic  acid  with  ether  vapour  develops  11  Cal.  per  molecule  of  ether 
fixed.  When  an  aqueous  solution  of  hydroferrocyanic  acid  is  covered 
with  a  layer  of  ether,  colourless,  octahedral  crystals  slowly  form  at 
the  surface  of  separation.  These  crystals  effloresce  rapidly  in  the  air. 

The  combination  of  solid  hydroferrocyanic  acid  with  acetone  vapour 
develops  9 *7  Cal.  per  molecule  of  acetone. 

These  heats  of  formation  are  nearly  the  same  as  the  heats  of  forma¬ 
tion  of  the  additive  compounds  of  ammonia  with  metal  chlorides,  and 
the  dissociation  tensions  of  the  two  classes  of  compounds  will  therefore 
be  of  the  same  order  of  magnitude  according  to  de  Forcrand’s  empirical 
rule  (this  vol.,  ii,  267).  J.  McC. 

Laws  and  Equations  of  Chemical  Equilibrium.  Ari£s 
( Compt .  rend.,  1903,  137,  253 — 255). — By  considering  the  potentials 
of  a  system  in  equilibrium,  it  is  deduced  that  the  potential  of  the 
same  mass  of  any  substance  whatever  has  the  same  value  in  all  the 
phases  in  which  the  substance  may  exist.  Every  chemical  reaction 
takes  place  with  the  same  equivalence  between  the  molecular  potentials 
as  between  the  molecular  weights,  and  the  potential  of  a  compound  is 
equal  to  the  sum  of  the  potentials  of  the  constituent  atoms. 

J.  McC. 

Various  Catalytic  Reactions  brought  about  by  Metals : 
Activating  and  Paralysing  Influences.  J.  Auguste  Trillat 
{Compt.  rend.,  1903,  137,  187 — 189). — The  author  refers  to  the  various 
actions  in  which  hot  spirals  of  copper  or  platinum  play  a  catalytic 
part. 

The  oxidising  action  is  shown  by  the  oxidation  of  alcohols  to  alde¬ 
hydes.  The  conversion  of  alcohols  to  aldehydes  in  absence  of  oxygen 
shows  the  dehydrogenising  action  of  these  metals. 

The  condensation  action  is  illustrated  by  passing  a  current  of  methyl 
alcohol  and  formaldehyde  over  a  platinum  spiral  (Abstr.,  1902,  ii,  602), 
when  methylal  is  formed. 

The  incandescent  spiral  also  exerts  a  saponifying  action.  When 
methylal  and  water  vapour  are  passed  over  the  spiral,  formaldehyde 
and  methyl  alcohol  are  produced.  Ethyl  acetate  and  ethyl  bromide 
are  hydrolysed  in  the  same  way. 

When  moist  trioxyinethylene  is  passed  over  the  spiral,  methylal  is 
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formed  ;  in  this  case,  it  is  necessary  to  assume  the  intermediate  forma¬ 
tion  of  methyl  alcohol. 

The  superposition  of  catalytic  actions  is  demonstrated  by  the  con¬ 
version  of  dimethylaniline  into  tetramethyldiaminodiphenylmethane, 
CH2[C6H4*NMe2]2.  The  formation  of  this  implies  (1)  the  oxidation 
of  a  methyl  group,  and  (2)  the  condensation  of  the  dimethylaniline 
with  the  formaldehyde  formed. 

Bright  copper  is  not  serviceable  for  these  actions ;  it  should  be 
first  heated  in  the  flame  so  as  to  become  covered  with  a  layer  of 
oxide.  The  copper  becomes  more  active  as  it  is  used.  The  presence  of 
some  metals  in  the  copper  aids  the  action,  whilst  that  of  others  retards 
it.  J.  McC. 

A  New  Chemical  Theory.  Ludwig  Zeschko  (J.  pr.  Chem.,  1903, 
[ii],  68,  120 — 129). — This  is  an  attempt  to  combine  the  structural  with 
the  dualistic  theory.  The  paper  is  not  suitable  for  abstraction. 

G.  Y. 
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Inorganic  Chemistry. 


The  Bromides  of  Sulphur.  Otto  Ruff  and  Georg  Winterfeld 
(Her.,  1903,  36,  2437 — 2446). — Pure  sulphur  bromide  may  be  pre¬ 
pared  by  heating  sulphur  with  bromine  at  100°  in  a  sealed  tube.  The 
garnet-red  product  may  be  distilled  under  reduced  pressure,  and  boils 
at  57 — 58°  under  0  22  mm.,  at  54°  under  0*18  mm.,  and  at  52*5°  under 
0'145  mm.  pressure.  The  sp.  gr.  at  20°  is  2*6355,  and  the  melting 
point  —46°  ;  n<j&O0  2*6268.  The  melting  points  of  a  series  of  mixtures 
of  bromine  and  sulphur  bromide  were  observed  by  a  similar  method  to 
that  employed  by  Ruff  and  Fischer  for  sulphur  chloride  (this  vol.,  ii, 
204).  No  accurate  results  could  be  obtained  from  mixtures  containing 
less  than  71  per  cent,  of  bromine  on  account  of  the  great  supercooling, 
causing  crystals  of  sulphur  to  separate.  The  curve  illustrating  the 
results  from  71*38  to  93*03  per  cent,  of  bromine  consists  of  two 
branches  only,  meeting  in  a  eutectic  point  at  —59*5°,  corresponding 
with  'about  80  per  cent,  bromine.  The  curve  is  quite  regular,  and 
shows  no  indication  of  the  existence  of  SBr2  or  SBr4.  The  vapour 
pressures  of  mixtures  of  sulphur  bromide  and  bromine  were  deter¬ 
mined  by  Wohl’s  gasometric  method  (this  vol.,  ii,  39).  The  curves  of 
vapour  pressure  and  of  specific  gravity  show  no  change  of  direction 
between  71*38  and  100  per  cent,  of  bromine.  Attempts  to  prepare 
double  compounds  with  other  bromides  were  unsuccessful.  There  is, 
therefore,  no  evidence  of  the  existence  of  the  compounds  SBr2  and 
SBr4.  C.  H.  D. 
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Action  of  Ammonium  Persulphate  on  Metallic  Oxides. 
Alphonse  Seyewetz  and  P.  Trawitz  [Compt.  rend.,  1903, 137,  130). — 
From  a  study  of  the  action  of  ammonium  persulphate  on  metallic 
oxides,  results  differing  from  those  with  hydrogen  peroxide  have  been 
obtained. 

With  protoxides,  the  ammonia  may  be  displaced  with  formation  of 
the  corresponding  persulphate  or  of  sesquioxides  or  peroxides. 

With  sesquioxides  or  peroxides,  part  of  the  ammonia  may  be 
oxidised  with  evolution  of  nitrogen  and  formation  of  the  correspond¬ 
ing  sulphate,  or  the  sulphate  is  formed  and  oxygen  is  evolved,  of 
complete  peroxidation  may  take  place.  J.  McC. 

Conditions  of  Formation  and  Stability  of  Thiosulphuric 
Acid.  Jules  Aloy  {Compt.  rend.,  1903,  137,  51 — 53). — When  a 
current  of  sulphur  dioxide  is  passed  through  a  suspension  of  sulphur 
in  95  per  cent,  alcohol,  thiosulphuric  acid  is  formed ;  at  20°,  about 
1*8  grams  per  litre  are  formed.  In  alcoholic  solution  or  in  aqueous 
solutions  of  normal  salts,  thiosulphuric  acid  is  comparatively  stable  ;  in 
pure  aqueous  solution,  sulphur  is  quickly  deposited.  The  decomposition 
takes  place  somewhat  more  quickly  in  sunlight  than  in  the  dark.  The 
decomposition  is  greatly  accelerated  by  the  presence  of  acids,  and  the 
influence  is  dependent  on  the  ionisation  of  the  acid.  The  decom¬ 
position  is  retarded  by  the  presence  of  sulphurous  acid.  J.  McC. 

Nitrites.  Fritz  Vogel  {Zeit.  anorg.  Chem.,  1903,  35,  385 — 413). 
— Barium  nitrite,  prepared  by  Arndt’s  method  (Abstr.,  1901,  ii,  507) 
from  silver  nitrite  and  barium  chloride  solutions  and  precipitation 
with  alcohol,  has  the  formula  Ba(N02)2,H20.  It  loses  its  water  of 
crystallisation  at  temperatures  above  30° ;  the  anhydrous  salt  is 
somewhat  hygroscopic.  The  crystals  for  crystallographic  measurement 
were  obtained  by  placing  a  layer  of  alcohol  over  a  concentrated 
aqueous  solution  of  the  nitrite.  The  crystals  belong  to  the  hexagonal 
system,  and  show  the  combination  oo  P,  P,  and  frequently  also  the  basal 
plane,  OP.  One  hundred  c.c.  of  water  dissolve  58  grams  of  barium 
nitrite  at  0°,  63  grams  at  20°,  and  97  grams  at  35°.  The  solubility  in 
mixtures  of  alcohol  and  water  was  determined ;  it  is  insoluble  in 
mixtures  containing  more  than  90  per  cent,  of  alcohol. 

Strontium  nitrite,  Sr(N02)2,H20,  obtained  in  the  same  way,  is  stable 
in  dry  air  but  is  hygroscopic.  When  heated,  it  loses  its  water  of  crystal¬ 
lisation,  but  more  difficultly  than  the  barium  salt ;  the  crystals,  which 
are  hexagonal,  show  only  the  combination  oo  P,OP.  One  hundred  c.c. 
of  the  saturated  solution  at  19*5°  contain  62*83  grams  of  Sr(N02)2,H20, 
and  100  c.c.  of  solution  in  absolute  alcohol  contain  0*04  gram  at  20°. 

Calcium  nitrite  was  prepared  in  the  same  way,  but  could  not  be  so 
readily  precipitated  by  alcohol.  The  salt  was  therefore  obtained  by 
evaporation  of  the  solution  ;  it  easily  loses  water  in  the  air,  and  is 
difficult  to  obtain  exactly  in  the  state  represented  by  the  formula 
Ca(N02)2,H20.  At  20,5°,  100  c.c.  of  water  dissolve  111*6  grams  of 
Ca(N02)2,H20,  and  100  c.c.  of  alcohol  at  20°  dissolve  1*1  grams.  The 
crystals  resemble  those  of  barium  nitrite,  but  do  not  grow  so  well. 
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The  nitrites  of  barium,  strontium,  and  calcium  form  an  isomorphous 
group. 

The  other  nitrites  were  prepared  by  the  action  of  the  sulphates 
of  the  metals  on  barium  nitrite. 

Magnesium  nitrite,  Mg(N02)2,3TI20,  forms  leafy  crystals  and  is 
soluble  in  water  and  alcohol,  but  after  partial  dehydration  over  sulphuric 
acid  it  does  not  give  a  clear  solution. 

Lithium  nitrite,  LiN02,JH20,  was  obtained  in  thin,  prismatic  crystals, 
when  a  layer  of  ether  is  placed  over  its  alcoholic  solution  ;  it  is 
extremely  hygroscopic. 

Thallous  nitrite,  T1N00,  was  obtained  as  a  yellow,  crystalline  mass. 
From  aqueous  solution,  alcohol  precipitates  the  thallous  nitrite  as  a 
fine,  light  yellow  powder.  The  salt  is  unaffected  by  heating  at  140°. 
The  thallium  was  estimated  by  titration  with  permanganate. 

When  beryllium,  zinc,  or  cadmium  sulphate  in  molecular  proportion 
is  added  to  a  solution  of  barium  nitrite,  decomposition  occurs,  and  it 
has  not  been  possible  in  any  case  to  isolate  a  salt  containing  metal  and 
N02  in  the  proportion  of  1  :  2. 

The  conductivities  of  barium,  strontium,  and  calcium  nitrites  have 
been  determined  at  25°  at  various  dilutions.  The  conductivities  are 
about  the  same  for  the  three  salts  and  higher  than  those  for  the  corre¬ 
sponding  nitrates. 

The  transport  number  of  the  cation  of  barium  nitrite  was  found  to 
be  0-4123,  and  that  of  the  anion  0’5877  ;  the  mobilities  are  ^  =  43-29 
and  lA  —  61*71. 

Results  of  the  depression  of  the  freezing  point  of  water  lead  to  the 
value  2-54  for  van’t  Hoff’s  factor  i  for  2A-barium  nitrite  solution,  and 
2 -48  for  0’2W-solution.  J.  McC. 

Preparation  of  Hyponitrous  Acid.  Heinrich  Wieland  (Her., 
1903,  36,  2558 — 2567). — See  this  voh,  i,  690. 

Action  of  Phosphorus  on  Hydrazine.  Johannes  W.  Hito 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903,  6,  1 — 4). — When  yellow 
phosphorus  (6  atoms)  and  a  90  per  cent,  solution  of  hydrazine  (1  mol.) 
are  left  in  contact  in  a  vacuum  tube  for  a  month  or  two  at  the 
ordinary  temperature,  a  black,  amorphous  solid  is  produced,  throughout 
which  is  distributed  a  white,  crystalline  substance,  and  when  the  tube 
is  opened  hydrogen  phosphide  escapes.  The  white  substance,  which 
is  either  hydrazine  phosphite  or  hydrazine  hypophosphite,  was  extracted 
with  alcohol.  The  black  mass  is  insoluble  in  alcohol,  ether,  and 
carbon  disulphide,  and  in  contact  with  air  becomes  moist  and  assumes 
a  yellow  colour.  On  distilling  with  dilute  sodium  hydroxide,  it 
gives  hydrazine.  It  is  attacked  by  dilute  nitric  acid  and  by  bromine  ; 
when  heated  at  100°  in  a  current  of  hydrogen,  it  loses  weight  and 
becomes  red.  The  red  substance  gives  black  products  with  alkalis, 
but  on  continued  washing  the  original  substance  is  regenerated ;  it  is 
free  from  nitrogen  and  contains  91*7  per  cent,  of  phosphorus  and  1’1 
per  cent,  of  hydrogen,  the  remainder  being  probably  oxygen.  It  is  a 
weak  acid,  and  the  black  substance  is  its  hydrazine  derivative. 
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The  same  red  substance  can  be  obtained  when  phosphorus  and  free 
hydrazine  are  employed.  J-  MoC. 

Reaction  between  Yellow  Phosphorus  and  Copper  in 
Aqueous  Solution.  W aether  Straub  (Zeit.  anorg.  Gkem.,  1903,  35, 
460 — 473). — When  phosphorus  is  placed  in  an  aqueous  solution  of 
copper  sulphate,  it  becomes  black,  and  when  removed  from  the  solution 
it  does  not  react  with  the  atmospheric  oxygen.  In  the  solution,  the 
black  coating  becomes  red  on  account  of  the  deposition  of  metallic 
copper.  Copper  continues  to  be  deposited  as  long  as  phosphorus  is 
present,  but  in  all  cases  the  black  deposit  is  first  formed.  This  black 
substance  is  a  copper  phosphide,  but  its  composition  could  not  be 
accurately  ascertained.  As  the  reaction  proceeds,  the  quantity  of 
phosphoric  acid  in  the  solution  continuously  increases.  It  has  been 
established  that  the  quantity  of  phosphorus  which  enters  into  reaction 
only  stands  in  a  constant  relationship  to  the  amount  of  reduced  copper 
sulphate  if  the  reaction  is  not  carried  to  an  end  or  if  atmospheric 
oxygen  is  rigorously  excluded.  At  the  point  where  the  reaction  is 
just  complete,  the  solution  contains  sulphuric  acid  and  phosphoric  acid 
in  the  proportion  1 :  0’5,  and  consequently  1  mol.  of  phosphorus 
separates  2  mols.  of  copper  from  the  copper  sulphate  solution.  The 
oxygen  which  oxidises  the  phosphorus  must  come  from  the  water 
because  the  amount  of  sulphuric  acid  undergoes  no  diminution.  The 
reduced  copper  is  not  acted  on  by  the  sulphuric  acid,  but  is  oxidised 
by  the  atmospheric  oxygen,  and  the  copper  oxide  dissolves  to  form 
copper  phosphate,  which  is  then  reduced  to  phosphide.  The  dark  film 
on  the  phosphorus  is  produced  in  a  solution  containing  only  1  gram- 
mol.  of  crystallised  copper  sulphate  in  100,000  litres  of  water,  and  at 
a  dilution  10  times  as  great  the  film  is  produced  in  the  course  of  two 
months. 

A  layer  of  olive  oil  containing  phosphorus  was  placed  over  water  in 
an  apparatus  which  permitted  of  the  access  of  air  only  to  the  water, 
and  a  strip  of  copper  was  placed  in  the  water.  The  aqueous  layer 
becomes  black  and  opaque,  and  when  removed  from,  the  oil  deposits  the 
black  phosphide.  The  liquid  again  placed  in  contact  with  the  oil  and 
with  the  copper  strip  immersed  becomes  black ;  this  can  be  repeated 
until  the  phosphorus  is  completely  removed  from  the  oil.  At  the 
same  time,  the  quantity  of  phosphoric  acid  in  the  solution  increases, 
and  the  conclusion  is  drawn  that  the  phosphide  is  oxidised  by  atmo¬ 
spheric  oxygen  to  phosphate,  and  in  contact  with  phosphorus  the  oxygen 
is  withdrawn  so  that  phosphide  is  regenerated.  The  copper  phosphide, 
therefore,  acts  as  an  oxygen  carrier.  J.  McO. 

Arsenic  in  Sea-water,  Salt  Deposits,  Table  Salt,  Mineral 
Waters,  &c.  Its  Estimation  in  some  Ordinary  Reagents. 
Armand  Gautier  ( Compt .  rend.,  1903,  137,  232 — 237). — The  method 
already  described  (this  vol.,  ii,  612)  for  the  estimation  of  arsenic 
has  been  applied  to  sea-water,  salt  deposits,  table  salt,  mineral  waters, 
and  some  reagents. 

In  sea-water,  taken  30  metres  off  the  coast  of  Brittany  at  a  depth 
of  5  metres,  the  mineral  arsenic  amounted  to  0  009  mg.  per  litre  and 
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the  organic  arsenic  to  0’0008  mg.  per  litre.  In  water  taken  from  the 
Atlantic  near  the  Azores,  the  amount  of  arsenic  varied  from  0‘01  to 
008  mg.  per  litre  according  to  the  depth.  The  large  quantity  of 
arsenic  in  sea-water  at  this  place  is  connected  with  the  volcanic  actions 
which  take  place  in  the  neighbourhood. 

All  the  specimens  of  sodium  chloride  from  different  sources 
examined  containedarsenic,anditwas  found  that  that  intended  for  culin¬ 
ary  purposes  contained,  as  a  rule,  the  largest  quantity ;  the  quantity 
is  such  as  to  be  important  from  a  medico-legal  point  of  view,  because 
arsenic  is  thus  introduced  normally  into  the  system. 

Several  of  the  mineral  waters  from  Vichy  were  examined  and  all 
contained  arsenic  ;  the  results  obtained  agree  well  with  those  found  by 
Willm. 

All  the  reagents  tested,  with  the  exception  of  zinc,  were  found  to 
contain  arsenic.  Distilled  water,  nitric  acid,  sulphurous  acid,  the 
ordinary  hydrogen  sulphites,  ammonia,  and  ammonium  carbonate  are 
amongst  the  reagents  which  contain  traces,  and  it  is  constantly  present 
to  an  appreciable  extent  in  hydrogen  sulphide. 

The  author  calculates  that  by  the  method  described  ( loc .  cit.)  it  is 
possible  to  estimate  O'OOl  to  (H)005  mg.  of  arsenic.  J.  McC. 

Action  of  Ozone  on  Carbon  Monoxide.  C.  E.  Waters  (Amer. 
Chem.  J.,  1903,  30,  50 — 53). — Since  the  results  obtained  by  Jones 
(see  preceding  abstract)  do  not  agree  with  those  of  previous  observers 
on  the  action  of  ozone  on  carbon  monoxide,  the  work  was  repeated, 
the  same  ozoniser  being  used,  but  the  induction  coil  being  replaced  by 
a  Holtz  machine.  It  was  found  that  oxidation  does  not  take  place  to 
an  appreciable  extent  at  the  ordinary  temperature,  but  that  at 
240 — 280°  some  carbon  dioxide  is  produced,  the  amount  depending  on 
the  concentration  of  the  ozone.  E.  G. 

Action  of  Ozone,  Hydrogen  Peroxide,  &c.,  on  Carbon 
Monoxide.  Wm.  App  Jones  (Amer.  Chem.  J.,  1903,  30,  40 — 50). — 
It  has  been  stated  by  Baumann  (Abstr.,  1882,  691)  and  by  Leeds 
(Abstr.,  1884,  15)  that  when  a  mixture  of  carbon  monoxide  and  air  is 
passed  over  moist  phosphorus,  carbon  dioxide  is  produced.  Bemsen 
and  Keiser  (Abstr.,  1884,  149),  however,  found  that  no  oxidation  of 
the  carbon  monoxide  took  place  under  these  conditions.  In  the  present 
paper,  experiments  are  described  which  show  that  some  carbon  dioxide 
is  always  formed,  but  that  the  amount  varies  with  the  quantity  of 
phosphorus  exposed  and  the  rate  at  which  the  gas  is  passed  over  it. 
When  pure  carbon  monoxide  is  brought  into  contact  with  phosphorus 
immersed  in  a  solution  of  hydrogen  peroxide,  carbon  dioxide  is  not 
produced,  and  it  is  therefore  very  improbable  that  the  oxidation  of 
carbon  monoxide  by  air  and  moist  phosphorus  is  due  to  the  action  of 
the  phosphorus  on  hydrogen  peroxide  formed  in  the  course  of  the 
experiment. 

In  view  of  the  statement  of  Bemsen  and  Southworth  (Abstr.,  1876, 
i,  341)  that  carbon  monoxide  is  not  oxidised  by  ozone  either  at  the 
ordinary  temperature  or  at  300°,  experiments  were  carried  out  in 
which  the  ozone,  prepared  by  means  of  a  Berthelot  ozoniser  and  a 
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Buhmkorff  coil,  was  probably  of  a  greater  concentration  than  that 
used  by  those  authors.  The  results  show  that  by  the  action  of  oxygen 
containing  3’78  per  cent,  of  ozone,  carbon  monoxide  is  oxidised  to 
some  extent  at  the  ordinary  temperature  and  to  a  much  larger  extent 
at  250°.  The  action  of  the  ozone  formed  by  the  oxidation  of  moist 
phosphorus  was  also  examined  at  250°,  and  it  was  found  that,  in 
general,  the  oxidising  power  of  ozone  varies  with  the  temperature  and 
the  concentration. 

It  has  been  stated  by  Remsen  that  carbon  monoxide  is  not  oxidised 
by  solutions  of  hydrogen  peroxide  of  the  usual  strength.  This  state¬ 
ment  has  now  been  confirmed,  and  it  has  been  found  that  no  oxidation 
occurs  even  when  solutions  containing  as  much  as  63  per  cent,  of 
hydrogen  peroxide  are  used. 

When  carbon  monoxide  is  led  into  a  U-tube  in  which  acidified  water 
is  undergoing  electrolysis  and  is  allowed  to  bubble  directly  against 
the  electrode  at  which  the  oxygen  is  being  evolved,  no  carbon  dioxide 
is  produced.  Electrolytic  oxygen,  therefore,  has  not  the  power  of 
oxidising  carbon  monoxide.  E.  G. 


Silicates.  III.  Eduard  Jordis  and  E.  H.  Ranter  (Zeit.  anorg. 
Chem..,  1903,  35,  336 — 346.  Compare  this  vol.,  ii,  475,  542). — 
Barium  silicate,  BaSi03,H20,  was  boiled  for  8  to  10  hours  with 
water,  and  the  composition  of  the  part  which  had  dissolved  and  that 
of  the  residue  were  determined.  The  residue  was  then  boiled  with 
water  and  so  on  until  the  substance  had  been  treated  ten  times. 
Provided  that  there  is  not  less  than  29  grams  of  the  silicate  to  one 
litre  of  water,  the  solubility  is  about  l-28  grams  per  litre,  and  the 
composition  of  the  substance  in  solution  is  to  be  represented  by  the 
formula  Ba0,2Si02.  As  the  treatment  with  successive  quantities  of 
water  is  continued,  the  proportion  of  base  which  passes  into  solution 
increases,  and  consequently  the  proportion  of  silica  in  the  residue  also 
increases.  It  is  also  proved  that  for  the  extraction  of  a  given  quantity  of 
silicate  with  a  definite  amount  of  water  it  is  not  a  matter  of  indiffer¬ 
ence  whether  the  water  is  used  in  several  small  lots  or  in  one  large 
amount.  In  some  cases,  the  aqueous  extract  on  evaporation  gave 
crystals  of  the  formula  Ba0,6Si02. 

Similar  results  were  obtained  with  strontium  and  calcium  silicates. 

The  stability  of  the  silicates  towards  carbon  dioxide  decreases  as 
the  atomic  weight  of  the  base  increases. 

Dissociation  and  hydrolysis  are  not  sufiicent  to  explain  the  observed 
results ;  it  seems  probable  that  by  the  action  of  water  the  anion 
undergoes  some  change,  so  that  the  ion  of  a  pyro-acid  is  formed. 
More  experimental  data  are  required,  however,  before  definite  con¬ 
clusions  may  be  deduced.  J.  MeC. 


Bibliography  of  the  Metal  Alloys.  M,  Sack  (Zeit.  anorg. 
Chem.,  1903,  35,  249 — 328). — The  author  has  collected  the  biblio¬ 
graphy  concerning  alloys.  It  is  catalogued  alphabetically  according 
to  authors  and  indexed  according  to  metals.  J.  McC. 
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Double  Salts  of  the  Alkali  G-roup.  Hermann  Grossmann 
(Ber.,  1903,  36,  2499 — 2502.  Compare  this  vol.,  ii,  476). — Polemical. 
A  reply  to  Ephraim  (this  vol.,  ii,  538).  A.  McK. 

Composition  of  Halogen  Salts.  Paul  Pfeiffer  (Ber.,  1903, 
36,  2519 — 2523.  Compare  Ephraim,  this  vol.,  ii,  418,  538,  552). — 
The  double  salts  of  MgBr2,  ZnBr2,  PdBr2,  IrBr2,  AuBr3,  UrBr4,  OsBr4, 
IrBr4,  PtBr4,  SnBr4,  SeBr4,  Snl2,  Irl3,  Asl3,  Ir I4,  Ptl4,  Tel4  are  simi¬ 
larly  constituted  whether  the  associated  haloid  is  the  ammonium,  lith¬ 
ium,  sodium,  potassium,  rubidium,  or  caesium  salt.  Again,  in  certain 
cases,  the  alkali  metals  of  highest  atomic  weight  form  double  salts 
containing  a  maximum  number  of  molecules  of  the  alkali  haloid,  as 
in  PbBr2,4CsBr;  TlBr3,3RbBr ;  ZnI2,3CsI;  CdI2,3CsI ;  HgI2,3CsI ; 
whilst  in  other  cases  the  ammonium  salt  represents  the  highest  type, 
as  in  CdBr2,4NH4Br ;  SbI2,4NH4I,3H20 ;  BiI3,4NH4I, 3H20.  A 
similar  irregularity  occurs  amongst  the  salts  containing  the  mini¬ 
mum  number  of  molecules  of  alkali  haloid,  namely,  the  caesium  and 
ammonium  salts  of  Pbl2,  the  potassium  salts  of  CuBr2  and  HgBr2,  the 
sodium  and  potassium  salts  of  Znl2,  and  the  ammonium  salts  of  EeBr3 
and  Hgl2. 

Similar  irregularities  are  found  on  comparing  the  double  salts 
formed  from  a  given  alkali  metal,  as  in  the  ammonium  salts  AmMgBrs  ; 
Am2CuBr4 ;  Am3ZnBr5 ;  Am2PdBr4;  Am4CdBrG ;  Am2SnBr4; 
Am2PbBr4;  and  in  the  caesium  salts  CsMgBr3;  CsNiBr3;  Cs3CoBr5  ; 
Cs2CuBr4  ;  Cs3ZnBr5 ;  Cs3CdBr5 ;  Cs3HgBr5 ;  Cs4PbBr6 ;  where  no 
relationship  is  observed  between  the  atomic  weight  of  the  polyvalent 
metal  and  the  complexity  of  the  salt. 

An  increasing  molecular  weight  of  the  halogen  has  very  little 
influence  in  decreasing  the  complexity  of  the  double  salt ;  only 
occasionally  is  the  bromide  less  complex  than  the  chloride,  as  in 
FeCl3,3CsCl,H20  and  EeBr3,2CsBr,H20,  although  the  iodide  is  less 
complex  than  the  bromide  in  nearly  half  the  cases. 

Exceptions  also  occur  to  the  rule  that  alkali  metals  of  lower  atomic 
weight  combine  with  more  water  of  crystallisation,  although  Werner 
has  given  it  as  a  general  rule  that  the  hydrogen,  lithium,  and  sodium 
salts  never  combine  with  less,  and  often  combine  with  more,  water 
than  the  potassium,  rubidium,  and  caesium  salts.  T.  M.  L. 

Silver  as  a  Reducing  Agent.  Walter  S.  Hendrixson  (J.  Amer. 
Chem.  Soc..  1903,  25,  637 — 641). — When  a  solution  of  potassium  di¬ 
chromate,  acidified  with  sulphuric  acid,  is  boiled  with  excess  of  finely- 
divided  silver,  reduction  takes  place  and  an  amount  of  silver  is  dis¬ 
solved  equivalent  to  6  atoms  to  each  molecule  of  dichromate. 

Both  chloric  and  iodic  acids  are  capable  of  oxidising  finely-divided 
silver  according  to  the  equation  6 Ag  +  6HC103  =  AgCl  +  5AgC103  + 
3H20.  Silver  is  also  readily  dissolved  by  bromic  acid. 

It  has  been  stated  by  Carey  Lea  (Abstr.,  1893,  ii,  207)  that  finely- 
divided  silver  is  dissolved  to  a  small  extent  by  dilute  sulphuric  acid. 
It  is  found,  however,  that  this  action  does  not  take  place  except  in  the 
presence  of  oxygen,  and  that  silver  is  not  attacked  by  boiling  sulphuric 
acid  until  the  concentration  of  the  latter  reaches  7 4  per  cent.  E.  G. 
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So-called  Colloidal  Silver.  Maurice  Hanriot  ( Compt .  rend., 
1903,  137,  122 — 124.  Compare  this  vol.,  ii,  368,  543). — Silicoargolic 
acid  was  prepared  by  adding  silver  nitrate  solution  to  a  mixture  of 
potassium  silicate  and  formaldehyde.  The  gelatinous  mass  was  washed 
with  potassium  carbonate  solution  to  remove  the  excess  of  silica,  then 
dried.  The  brown  substance  has  the  percentage  composition  :  II20, 
12-82  ;  Si02,  66-93  ;  Ag,  14-43;  KOH,  3‘83;  Al203,Fe20.?  1-71,  and  a 
trace  of  C02.  Dilute  acids  only  slowly  attack  silicoargolic  acid,  but  it 
is  rapidly  decomposed  by  a  concentrated  solution  of  potassium  hydr¬ 
oxide.  It  is  decomposed  by  heat,  and  evolves  carbon  dioxide  and  hydro¬ 
gen.  When  treated  with  iodine,  it  absorbs  an  amount  of  the  halogen 
greater  than  that  corresponding  with  the  silver  present. 

The  author  concludes  that  the  colloidal  silvers  examined  belong  to 
different  types,  and  that  the  proteid  matter  in  collargol,  the  iron  oxide 
in  Lea's  soluble  silver,  and  the  silica  in  silicoargolic  acid  are  not 
impurities,  but  essential  parts  of  the  molecule  which  is  destroyed  by 
their  removal.  J.  McC. 

Reducibility  of  some  Metallic  Oxides  by  Hydrogen  and 
Carbon  Monoxide.  Irving  W.  Fay  and  Albert  F.  Seeker  (J.  Amer. 
Chem.  Soc.,  1903,  25,  641 — 647). — When  silver  oxide  is  left  in  contact 
with  pure  dry  hydrogen,  reduction  takes  place  ;  this  action  occurs  even 
at  temperatures  considerably  below  0°.  Auric  oxide,  when  treated 
with  hydrogen  at  0°,  is  more  rapidly  reduced  than  silver  oxide.  Mer¬ 
curous  oxide,  yellow  mercuric  oxide,  and  red  mercuric  oxide  are  reduced 
by  hydrogen  at  80°,  50°,  and  115°  respectively,  but  are  unaffected  at 
lower  temperatures. 

Carbon  monoxide  is  a  more  rapid  and  efficient  reducing  agent  than 
hydrogen ;  silver  oxide,  auric  oxide,  mercurous  oxide,  and  yellow 
mercuric  oxide  are  reduced  by  it  at  0°,  whilst  red  mercuric  oxide 
suffers  reduction  at  95°. 

The  differences  in  the  temperatures  at  which  the  yellow  and  red 
mercuric  oxides  undergo  reduction  indicate  that  they  are  distinct  sub¬ 
stances,  and  confirm  the  variations  previously  recorded  with  regard  to 
their  behaviour  towards  chlorine,  oxalic  acid,  iodic  acid,  and  ammonia. 

E.  G. 

Action  of  Iodine  on  the  Copper  Pellicles  obtained  by 
Ionoplastics.  L.  Houllevigue  (Compt.  rend.,  1903,  137,  47 — 50 
Compare  ibid. ,  1902,  135,  626). — The  thickness  of  the  deposit  of  copper 
on  glass  can  be  measured,  after  iodising  it,  by  the  optical  process  devised 
by  Fizeau. 

There  is  a  limit  to  the  thickness  of  the  copper  deposit  on  which 
iodine  vapour  can  completely  react.  The  results  indicate  that  the 
smallest  molecule  of  copper  capable  of  reacting  chemically  on  iodine 
vapour  has  dimensions  of  the  order  of  40  /x/x,  and  its  weight  is  of  the 
order  of  5  x  10~13  milligram.  J.  McC. 

Copper  Ammonia  Compounds.  Albert  Bouzat  (Ann.  Chim. 
Phys.,  1903,  [vii],  29,  305 — 383.  Compare  Abstr.,  1902,  ii,  490,  502, 
550,  607  ;  this  vol.,  ii,  21). — A  detailed  account  of  work  already 
published.  J.  McC. 
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Metal-ammonia  Hydroxides.  W.  Bonsdorff  ( Ber .,  1903,  36, 
2322 — 2326.  Compare  Euler,  this  vol.,  ii,  544). — Determinations  of 
potential,  conductivity,  solubility,  and  measurements  of  the  concen¬ 
tration  of  hydroxyl  ions  were  made  with  the  complex  ammonia 
hydroxides  of  copper,  nickel,  zinc,  cadmium,  and  silver.  The  potential 
measurements  were  made  according  to  Bodliinder  (Abstr.,  1902,  ii,  248). 
The  molecular  coefficient  of  ammonia  in  cadmium-ammonia  hydroxide 
is  four  times  that  of  cadmium,  whence  the  cathion  has  the  probable 
structure  Cd(NH3)4.  Determinations  of  the  transport  numbers  in 
the  case  of  zinc-ammonia  hydroxide  show  that  zinc  migrates  to  the 
cathode  only ;  the  cathion  probably  has  the  structure  Zn(NH3)3. 
Silver-ammonia  hydroxide  is  more  strongly  electrolytieally  dissociated 
than  barium  hydroxide.  The  conductivity  determinations  indicated 
that,  in  order  of  strength,  cadmium-ammonia  hydroxide  follows  silver- 
ammonia  hydroxide,  and  then  come  copper-  and  nickel-ammonia 
hydroxides,  whilst  zinc-ammonia  hydroxide  is  a  very  weak  base. 
Results  from  determinations  of  the  concentration  of  the  hydroxyl 
ions  by  the  dilatometric  method  of  Koelichen  (Abstr.,  1900,  ii,  395) 
corroborated  those  from  the  conductivity  experiments.  A.  McK. 

A  Combination  of  Two  Substances  which  takes  place  by 
Rise  of  Temperature  and  decomposes  below  -79°.  Desiris 
Gernez  ( Compt .  rend.,  1903,  137,  255—257). — Into  a  tube  of  2  mm. 
bore  sealed  at  one  end,  a  few  crystals  of  red  mercuric  iodide  were 
introduced  and  a  layer  of  acetone  about  8  cm.  in  depth.  The  tube, 
placed  almost  horizontally  so  as  to  aid  dissolution,  was  heated  to  56'4° 
in  a  water-bath.  It  was  then  held  vertically  until  all  the  suspended 
particles  settled,  and  after  drying  was  immersed  in  liquid  air.  On 
removal  from  the  liquid  air,  it  was  solid  and  had  a  yellow  tinge, 
but  quickly  became  lemon-yellow  in  colour.  The  solid  then  melted  to 
a  colourless  liquid,  then  solidification  began  again.  When  the  mass 
was  brought  to  the  temperature  of  —  79°  in  a  mixture  of  solid  carbon 
dioxide  and  acetone,  the  solid  ultimately  contracted  to  about  1/10  of 
its  original  volume. 

When  the  tube  was  held  horizontally  in  the  air  after  removal  from  the 
liquid  air,  the  same  transformations  took  place,  but  the  solid  melted 
to  a  colourless  liquid  which  gave  a  flocculent  deposit ;  this  decreased 
in  volume  as  the  temperature  rose  to  that  of  the  room.  The  deposit 
was  yellow  mercuric  iodide,  which  was  slowly  transformed  into  the 
red  variety.  When  the  experiment  was  carried  out  in  a  tube  of  only 
0‘2  mm.  bore,  the  heating  in  the  air  was  so  quick  that  these  several 
changes  became  confused. 

The  explanation  offered  to  account  for  these  observations  is  that  at 
the  temperature  of  liquid  air  the  acetone  solidifies  and  retains  some 
of  the  mercuric  iodide,  the  colour  of  which  at  low  temperature 
is  almost  white.  When  the  temperature  rises  to  -  94 '9°,  the  acetone 
melts,  and  the  mercuric  iodide,  instead  of  being  deposited,  enters 
into  combination  with  the  acetone  to  form  a  solid,  yellow,  molecular 
compound.  Below  —79°,  this  compound  gradually  decomposes  and 
mercuric  iodide  is  produced  at  first  in  the  yellow  form,  which  then 
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gradually  reverts  to  the  reel.  When  the  compound  has  been  formed, 
it  is  stable  at  the  temperature  of  boiling  liquid  air.  J.  McC. 

The  Rendering  Active  of  Oxygen.  VIII.  Autoxidation  of 
Cerous  Salts  and  Indirect  Autoxidation.  Carl  Engler  [with 
Theoph.  Ginsberg]  (Her.,  1903,  36,  2642 — 2651). — Measurements  of 
the  amount  of  oxygen  absorbed  by  cerous  salts  in  potassium  carbonate 
solution,  either  in  presence  or  absence  of  arsenic  acid,  proved  this  to 
be  in  the  proportion  of  ICe  :  10,  that  is,  1  mol.  of  oxygen  is  absorbed 
by  two  cerous  residues.  The  cerous  salt  in  the  carbonate  solution 
tends  itself  to  become  saturated  with  hydroxyl  groups,  leading 
hydrogen  atoms  free,  which  form  hydrogen  peroxide  with  the  oxygen 
present.  In  the  second  stage  of  the  action,  the  basic  ceric  carbonate 
reacts  with  the  hydrogen  peroxide  to  form  a  ceric  peroxide  carbonate, 
Ce203(C03)3,  of  which  the  double  salt  with  4K2C03,12H20  was 
obtained  by  Job  (Abstr.,  1900,  ii,  657). 

The  formation  of  this  peroxide  is  thus  due  to  a  secondary  reaction 
and  affords  an  illustration  of  indirect  autoxidation.  E.  F.  A. 

Action  of  Carbon  Monoxide  on  Iron  and  its  Oxides.  Georges 
Charpy  ( Compt .  rend .,  1903,  137,  120 — 122). — The  action  of  carbon 
monoxide  on  iron  is  principally  one  of  cementation.  Below  about  750°, 
carbon  is  deposited  on  the  iron,  but  above  this  temperature  no  free 
carbon  is  deposited  and  carbon  dioxide  is  formed.  At  temperatures 
above  900°,  the  velocity  of  cementation  seems  to  be  invariable,  but,  as 
already  pointed  out  (this  vol.,  ii,  430),  if  the  action  is  prolonged, 
graphite  separates  in  the  metal.  If  the  metal  is  heated  in  a  limited 
supply  of  carbon  monoxide,  carburisation  ceases  when  the  pressure  of 
the  carbon  dioxide  reaches  a  certain  value. 

When  iron  oxide  is  heated  in  a  current  of  carbon  monoxide,  com¬ 
plete  reduction  takes  place  at  all  temperatures  between  200°  and  1200°, 
and  the  residual  iron  is  more  or  less  carburised.  Above  1100°,  if  the 
experiment  is  carried  out  in  a  porcelain  tube,  a  difficultly  reducible 
ferrous  silicate  is  formed,  but  the  reduction  can  be  made  complete  by 
working  with  a  magnesium  oxide  crucible.  J.  McC. 

Compound  of  Ferric  Sulphate  and  Sulphuric  Acid.  Albert 
Recoura  {Compt.  rend.,  1903,  137,  118 — 120). — When  sulphuric  acid 
(3  mols.)  is  added  to  a  concentrated  solution  of  ferric  sulphate  (1  mol.), 
the  solution  gradually  changes  from  brown  to  colourless,  and  after  some 
time  a  white  powder  is  deposited.  The  solid  is  a  compound  of  ferric 
sulphate  with  sulphuric  acid,  and  its  composition  may  be  represented 
by  the  formula  Fe2(S04)3,H2S04,8H20.  By  varying  the  proportion  of 
sulphuric  acid,  the  same  compound  is  always  obtained,  and  if  double 
the  amount  already  indicated  be  used,  the  substance  is  very  quickly 
formed.  The  compound  is  immediately  decomposed  by  water,  in  this 
respect  behaving  differently  from  chromosulphuric  acid,  which  is  only 
slowly  decomposed  by  water.  It  is  a  true  acid  with  a  complex  radicle, 
and  gives  esters  (compare  succeeding  abstract).  J.  McC. 
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Ferrisulphuric  Acid  and  Ethyl  Ferrisulphate.  Albert 
Recoura  (Cornpt.  rend.,  1903,  137,  189 — 191.  Compare  preceding 
abstract). — Ethyl  ferrisulphate ,  Fe203,3S03,Et2S04,4H20,  was  obtained 
by  dissolving  ferrisulphuric  acid  in  96  per  cent,  alcohol.  After  keeping 
forsomemonths,thesolution  wasevaporated  inadry  vacuumand  the  ester 
separated  as  a  yellow,  friable  solid.  It  is  decomposed  by  water,  and 
its  properties  are  in  agreement  with  the  above  formula,  which  proves 
that  ferrisulphuric  acid  is  a  dibasic  acid. 

When  ferrisulphuric  acid  is  heated  at  100°,  it  loses  6H20,  and  no 
further  loss  is  experienced  until  the  temperature  reaches  135°,  when 
H2S04  and  2HaO  are  simultaneously  lost.  The  compound  with  8H20 
dissolves  immediately  in  water,  but  that  with  2ERO  only  slowly  dissolves. 

Ferrisulphuric  acid  is  formed  when  ferric  sulphate  is  dissolved  in  hot 
concentrated  hydrochloric  acid ;  at  the  same  time,  ferric  chloride  is 
produced  and  remains  dissolved.  J.  McC. 

Carbonatopentammine  Cobalt  Salts.  Alfred  Werner  and  N. 
Goslings  ( Ber 1903,  36,  2378 — 2382). — Carbonatotetrammine  cobalt 
salts,  [C03Co(NH3)4]X,  described  by  Vortmann  and  Blasberg  (Abstr., 
1890,  14),  give  no  reaction  for  carbonate  ions.  This  is  now  found  to 
be  also  the  case  with  carbonatopentammine  salts.  Carbonatopent- 
amminecobalt  nitrate,  [C03Co(NH3)5]N03,H20,  is  prepared  by  mixing  a 
solution  of  100  grams  of  cobalt  nitrate  in  50  c.c.  of  water  with  a  solu¬ 
tion  of  150  grams  of  ammonium  carbonate  in  150  c.c.  of  water  and 
250  c.c.  of  20  per  cent,  ammonium  hydroxide.  After  12  hours,  the 
salt  separates  in  dark  red  crystals.  A  pure  preparation  is,  however, 
only  obtained  by  decomposition  of  the  iodide  with  silver  nitrate. 
Carbonatopentamminecobalt  bromide,  [C03Co(NH3)5]Br,H20,  precipitated 
by  alcohol  from  a  solution  of  the  nitrate  and  potassium  bromide, 
separates  from  water  in  large,  red,  quadratic  crystals.  Carbonato¬ 
pentamminecobalt  iodide,  [C03Co(NH3)5]r,H20,  prepared  in  similar 
manner,  crystallises  from  warm  water  in  irregular,  red  tables.  Other 
salts  could  not  be  prepared  in  a  pure  condition  on  account  of  their 
great  solubility  in  water.  C.  H.  D. 

Consequences  of  the  Theory  of  Nickel  Steels.  Charles  E. 
Guillaume  ( Compt .  rend.,  1903,  137,  44 — 46.  Compare  this  vol.,  ii, 
548). — The  author  has  already  indicated  that  the  anomalies  presented 
by  nickel  steels  can  be  explained  by  the  transformation  of  the  iron 
from  the  a-  to  the  y-condition  and  vice  versd. 

If  this  theory  is  correct,  the  abnormal  variation  of  the  modulus  of 
elasticity  can  be  explained  by  the  passage  of  iron  from  the  /?-  to  the 
y-condition. 

The  change  of  volume  of  nickel  steels  in  a  magnetic  field  is  some¬ 
times  as  much  as  fifty  times  as  great  as  the  change  in  iron.  From  this 
and  Curie’s  results  on  the  magnetic  susceptibility  of  iron,  it  is  con¬ 
cluded  that  for  iron,  either  pure  or  dissolved  in  nickel,  the  condition 
depends  not  only  on  the  temperature  and  on  the  pressure,  but  also  on 
the  magnetic  field,  and  this  becomes  a  third  factor  in  the  application 
of  the  phase  rule  to  steels. 

The  anomalies  exhibited  by  nickel  steels  are  due  to  the  solution  of 


INORGANIC  CHEMISTRY. 


601 


iron  in  a  medium  which  consists  of  a  magnetic  metal,  the  transforma¬ 
tion  temperature  of  which  is  lower  than  that  of  iron  ;  since  nickel  is  the 
only  metal  of  this  nature,  it  is  not  to  be  expected  that  these  anomalies 
will  occur  in  any  other  alloys.  J.  McC. 

Thorium  Compounds.  Arthur  Rosenheim,  Victor  Samter, 
and  J.  Davidsoiin  ( Zeit .  cinorg.  Chem.,  1903,  35,  424 — 453). — Freshly 
precipitated  thorium  hydroxide  was  treated  with  alcohol  saturated 
with  hydrogen  chloride,  and  on  evaporating  the  alcohol  over  sulphuric 
acid,  yielded  fine,  white  needles  of  thorium  hydroxychloride, 
Th(0H)2Cl2,5H20, 

which  are  soluble  in  water.  If  the  alcoholic  solution  is  not  satur¬ 
ated  with  thorium  hydroxide,  the  salt  which  separates  on  evapora¬ 
tion  and  crystallises  in  white,  shining  leaflets  has  the  formula 
Th  (0H)C13,7H20.  From  the  mother  liquor,  thorium  tetrachloride  is 
obtained  ;  it  has  been  isolated  as  octohydrate,  ThCl4,8H20,  and  as  ennea- 
hydrate,  ThCl4,9H20,  the  former  in  prismatic  needles  and  the  latter  in 
rhombic,  transparent  crystals.  Both  hydrates  are  hygroscopic,  and  over 
sulphuric  acid  they  lose  water  and  hydrogen  chloride.  Rosenheim 
and  Schilling  (Abstr.,  1900,  ii,  351)  have  obtained  the  stable  double 
salt,  (C5H5N)2,H2ThClfi ;  from  a  solution  of  thorium  hydroxide  in 
alcoholic  hydrogen  chloride  by  the  addition  of  pyridine  hydrochloride, 
the  quinoline  derivative  is  obtained  in  fine  needles  ;  it  appears  to  have 
the  formula  (CgH7N)2,H2ThCl6,  but  is  very  unstable. 

From  thorium  hydroxide  and  an  alcoholic  solution  of  hydrogen 
bromide,  the  following  salts  have  been  obtained  :  Th(0H)2Br2,4H20, 
easily  soluble  in  water;  Th(OH)Br3,10H2O ;  ThBr4,10H2O  as  acicular 
crystals.  In  the  same  way,  with  hydrogen  iodide,  the  salts  formed  are  : 
thorium  hydroxyiodide,  Th(OH)I3,10H2O,  as  colourless  prisms  which 
evolve  iodine  in  the  light,  and  thorium  tetraiodide,  ThI4,10II2O,  as 
prismatic  crystals  which  decompose  rapidly. 

Thorium  fluoride  and  its  double  salts  with  the  alkali  fluorides  are 
insoluble  in  water  and  in  hydrofluoric  acid,  and  it  is  impossible  to 
determine  whether  they  are  true  chemical  compounds  or  mixtures. 
K2ThF6,4H20  is  obtained  from  thorium  hydroxide  and  potassium 
fluoride  in  presence  of  hydrofluoric  acid.  The  flocculent  precipitate 
obtained  by  treating  a  solution  of  thorium  chloride  with  potassium 
hydrogen  fluoride  has  possibly  the  composition  KTb2F9,6H20 ;  when 
the  precipitation  is  carried  out  with  neutral  potassium  fluoride, 
KThF6,H20  is  obtained.  By  fusing  together  thorium  fluoride  and 
potassium  fluoride  and  extracting  with  water,  KThF5  is  obtained. 
When  a  thorium  salt  solution  is  precipitated  with  rubidium  fluoride, 
RbThF6,3H20  is  formed.  These  all  form  amorphous  powders. 

Potassium  thorium  sulphate,  K4Th(S04)4,  separates  in  the  anhydrous 
form  when  solutions  of  the  two  salts  are  mixed.  From  mixtures  of 
sodium  and  thorium  sulphates,  two  double  salts  separate ; 

NaaTh(S04)8,12H20 

as  an  asbestos-like  mass,  and  Na2Th(S04)3,4H20  as  clear  needles. 
Ammonium  sulphate  and  thorium  sulphate  in  molecular  proportion 
give  (jNH4)4Th(S04)4,2H20,  which  is  soluble  in  cold  water  and  deposits 
thorium  sulphate  on  boiling  the  solution.  With  a  large  excess  of 
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ammonium  sulphate,  large,  clear  crystals  of  (NH4)8Th(S04)6,2H20  are 
obtained.  In  one  preparation,  the  salt  (NH4)2Th(S04)3,4H20  was 
produced,  but  the  conditions  for  its  formation  could  not  again  be 
found. 

If  sodium  carbonate  solution  is  added  to  a  thorium  salt  solution 
until  the  precipitate  just  redissolves,  alcohol  precipitates  a  white, 
crystalline  powder  of  Na6Th(C03)5,12H20.  The  same  double  salt  is 
produced  by  dissolving  thorium  hydroxide  in  a  warm  solution  of 
sodium  hydrogen  carbonate,  then  precipitating  with  alcohol.  The 
corresponding  potassium  salt,  K6Th(CO3)5,10H2O,  is  prepared  in  the 
same  way.  The  ammonium  salt  has  the  formula  (NH4)2Th(C08)3,6H20, 
and  the  thallium  salt  is  Tl6Th(C03)5. 

Thorium  double  oxalates  have  already  been  described  by  Brauner 
(Trans.,  1898,73,  951);  the  sodium  salt,  which  has  not  before  been 
isolated,  has  the  formula  Na4Th(C204)4,6H20. 

From  a  solution  of  potassium  hydrogen  tartrate  saturated  with 
thorium  hydroxide,  large,  white  prisms  of  the  salt  Th0(C4H406K)2,8H20 
separate.  The  corresponding  ammonium  salt  crystallises  with  3H20, 
and  the  sodium  salt  with  8H20.  The  thorium  in  these  compounds 
cannot  be  precipitated  by  alkali,  so  that  the  existence  of  a  complex 
thoriotartaric  molecule  may  be  assumed.  The  existence  of  this 
complex  is  rendered  very  probable  by  the  results  obtained  in  a 
polarimetric  examination  of  solutions  of  the  salts.  By  the  addition 
of  a  thorium  salt  to  solutions  of  tartrates,  the  maximum  rotation  is 
observed  when  there  is  1  mol.  of  thorium  salt  present  per  mol.  of 
tartaric  acid.  Salts  of  thoriummonotartaric  acid  were  obtained  by 
mixing  molecular  proportions  of  a  thorium  salt  and  tartaric  acid  and 
digesting  the  precipitated  thorium  tartrate  with  about  8  mols.  of 
alkali  or  ammonia.  In  this  way,  potassium  thoriotartrate, 
K2(Th0)C4H206,4H20, 

and  ammonium  thoriotartrate,  (NH4)2(Th0)C4H20fl,4H20,  were  ob¬ 
tained.  The  constitution  of  these  compounds  is  probably  to  be 
explained  by  hydrogen  atoms  of  the  alcoholic  hydroxyl  groups  being 
replaced  by  ThO.  Thorium  tartrate,  Th3O2(C4H4O6)4,20H2O,  is  pro¬ 
duced  as  a  white  precipitate  by  mixing  equivalent  quantities  of 
thorium  nitrate  and  tartaric  acid. 

The  following  double  malates  have  been  isolated  : 

Th0(C4H405K)2,4H20; 

Th0(C4H405Na)2,6H20 ;  and  Th0(C4H405NH4)2,6H20.  The  rotatory 
powers  of  solutions  of  these  were  determined. 

A  series  of  compounds  of  anhydrous  thorium  chloride  with  organic 
compounds  containing  oxygen  have  been  prepared  (compare  Matthews, 
Abstr.,  1899,  ii,  295,  296).  The  thorium  chloride  was  prepared  by 
Matignon  and  Del6pine’s  method  (Abstr.,  1901,  ii,  106)  by  passing  a 
current  of  chlorine  over  hot  thorium  oxide.  Thorium  chloride  and 
alcohol  give  prismatic,  hygroscopic  crystals  of  ThCl4,4EtOH.  It  does 
not  react  with  ether,  but  with  acetaldehyde  it  gives  Th014,20H3*CH0. 
"When  suspended  in  ether  and  boiled  with  cinnamaldehyde,  it  gives 
long,  yellow,  stable  needles  of  ThCl4,2CHPhICH*OHO.  Boiled  with 
benzaldehyde,  it  gives  an  additive  product,  and  at  the  same  time 
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thorium  dibenzoyldichloride ,  Th(COPh)2Cl2,  in  a  crystalline  form. 
With  acetone,  the  compound  ThCl4,2Me2CO  is  produced. 

Thorium  chloride  acts  on  the  esters  of  hydroxy-acids  with  evolution 
of  hydrochloric  acid.  With  methyl  salicylate,  it  gives  the  compound 
ThClg’O'^H^CO^Me,  and  with  salicylaldehyde  it  reacts  similarly  to 
form  ThCl3,0,06H4,CH0.  A  similar  reaction  takes  place  with  the 
esters  of  the  hydroxy-acids  of  the  aliphatic  series.  Thorium  chloride 
also  reacts  with  1  : 3-diketones,  but  the  products  have  not  yet  been 
isolated  in  a  pure  state.  J.  McC. 

Double  Salts  of  Antimony  Trichloride.  Eduard  Jordis  ( Ber ., 
1903,  36,  2539 — 2544). — A  solution  containing  potassium  and  anti¬ 
mony  chlorides  was  evaporated  and  the  crystals  and  mother  liquor 
were  analysed  from  time  to  time.  At  first,  much  potassium  chloride 
separated,  then  two  successive  crops  of  crystals  had  the  composition 
SbCl2,2‘3KCl,  and  subsequently  the  proportion  decreased  to 
SbCl3,0*78KCl.  It  is  stated  that  the  solid  products  are  crystallo- 
graphically  uniform  and  not  mixtures.  T.  M.  L. 

Polonium  and  the  Inductive  Property  of  Radium.  Fritz 
Giesel  ( Ber .,  1903,  36,  2368 — 2370). — The  author  confirms  Marck- 
wald’s  statement  (Abstr.,  1902,  ii,  508)  that  bismuth,  immersed  in  a 
solution  of  Curie’s  polonium,  acquires  the  property  of  emitting  a-rays, 
but,  contrary  to  Marckwald’s  observation,  no  trace  of  precipitate  or 
coloration  could  be  observed  on  the  bismuth.  Bismuth,  platinum,  and 
palladium  may  be  rendered  highly  active  by  immersion  in  a  solution  of 
radium  salt.  The  metal  is  carefully  washed  with  hydrochloric  acid 
and  water  to  remove  traces  of  radium,  and  then  emits  a-rays  strongly. 
Bismuth  becomes  much  more  active  than  the  other  two  metals,  and  the 
author’s  conclusion  (this  vol.,  ii,  299)  is  confirmed,  that  polonium  is 
bismuth  rendered  active  by  contact  with  radium  salts,  C.  H.  D. 

Precipitation  of  Crystalline  Gold  by  Formaldehyde.  N. 
Averkieff  ( Zeit .  anorg.  Chem.,  1903,  35,  329 — 335). — The  ordinary 
reducing  agents  precipitate  gold  only  in  an  ill-defined,  crystalline  state, 
but  when  gold  chloride,  in  dilute  solution,  is  slowly  reduced  by  form¬ 
aldehyde,  the  gold  separates  in  a  well-crystallised  form.  The  pre¬ 
cipitation  is  best  carried  out  in  an  acid  solution,  and  is  so  complete  as 
to  leave  less  than  0*005  gram  of  gold  per  litre  in  solution.  The  gold 
can  be  quantitatively  precipitated  by  this  method  from  solutions  con¬ 
taining  iron,  copper,  antimony,  mercury,  zinc,  lead,  manganese,  tin, 
and  arsenic. 

Platinum  is  also  precipitated  from  acid  solution  by  formaldehyde, 
but  it  separates  much  more  slowly  than  does  gold,  and  on  this  account 
a  perfect  separation  may  be  effected. 

Gold  is  also  reduced  from  solutions  of  the  bromide,  although  the 
precipitation  is  not  quite  so  complete. 

The  sp.  gr.  of  the  gold  reduced  by  formaldehyde  is  different  from 
that  obtained  by  other  reducing  agents.  At  20°,  it  has  sp.  gr. 
19*43095.  J.  McC 
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Preparation  and  Properties  of  Ruthenium  Silicide.  Henri 
Moissan  and  Wilhelm  Manchot  ( Compt .  rend.,  1903,  137,  229 — 232). 
— Ruthenium  silicide ,  RuSi,  was  obtained  by  heating  a  mixture  of 
ruthenium  powder  and  crystallised  silicon  in  a  carbon  crucible  in  an 
electric  furnace  for  two  or  three  minutes  with  a  current  of  600  amperes 
at  120  volts.  The  product  is  crushed  and  treated  with  alkali,  then 
with  a  mixture  of  hydrofluoric  and  nitric  acids.  The  silicide  is  then 
left  in  the  form  of  small,  white  crystals  mixed  with  carborundum,  from 
which  it  can  be  separated  on  account  of  its  density  by  methylene 
iodide.  If  some  copper  be  added  to  the  mixture,  the  silicide  is  ulti¬ 
mately  obtained  in  a  well-crystallised  form.  The  silicide  is  white,  and 
has  a  metallic  lustre  ;  at  4°,  it  has  a  sp.  gr.  5 ’40  and  is  very  hard.  It 
volatilises  in  an  electric  arc  and  is  very  stable.  Fluorine  easily  attacks 
it,  but  it  is  only  slowly  attacked  by  chlorine.  Bromine  and  iodine  act 
on  it  slowly  at  600°.  When  strongly  heated,  it  burns  in  oxygen,  and 
it  is  oxidised  slowly  by  fused  potassium  chlorate  or  potassium  dichrom¬ 
ate.  Sulphur  vapour  decomposes  it  at  a  red  heat,  and  at  the  same 
temperature  it  is  slowly  attacked  by  fused  sodium  or  magnesium.  It 
is  not  attacked  by  boiling  acids.  Fused  potassium  hydroxide,  carbon¬ 
ate,  or  nitrate  only  slowly  decompose  it ;  but  when  heated  with  a 
mixture  of  potassium  hydrogen  sulphate  and  potassium  nitrate  it  is 
decomposed  and  a  perruthenate  is  formed.  Potassium  hypochlorite, 
which  acts  easily  on  ruthenium,  has  no  action  on  it. 

For  its  analysis,  it  was  decomposed  by  heating  in  a  current  of  carbon 
dioxide  and  chlorine.  J.  McC. 
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The  supposed  Lactic  Diastase  which  Decomposes  Salol.  A. 
Miele  and  Y.  Willem  ( C'ompt .  rend,,  1903,  137,  135 — 137). — A  very 
dilute  solution  of  sodium  hydroxide  causes  the  decomposition  of  salol, 
and  salicylic  acid  can  be  detected  when  any  alkaline  solution  is  in 
contact  with  salol.  The  decomposition  of  salol  by  milk,  observed  by 
Nobecourt  and  Mercklin  (Abstr.,  1901,  ii,  324),  can  be  attributed 
wholly  to  the  alkalinity  of  the  milk  or  other  fluids,  and  the  authors  con¬ 
sider  that  no  proof  has  been  given  of  the  presence  of  a  ferment  which 
causes  the  decomposition.  J.  McC. 

Employment  of  the  Calorimetric  Bomb  to  Demonstrate  the 
Presence  of  Arsenic  in  the  Organism.  Gabriel  Bertrand  ( Compt . 
rend.,  1903,  137,  266 — 268). — As  the  ordinary  reagents  contain  traces 
of  arsenic,  this  element  is  introduced  during  the  destruction  of  organic 
matter  under  examination  for  arsenic.  In  order  to  avoid  this,  a 
method  is  adopted  in  which  the  use  of  many  reagents  is  dispensed  with. 
The  author  regards  arsenic  as  a  normal  constituent  of  certain  plant 
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and  animal  organs.  The  material  is  burned  in  a  calorimetric  bomb, 
and  the  liquid  in  the  bomb  is  then  transferred  to  a  basin  and  evapor¬ 
ated  to  dryness.  The  residue  is  moistened  with  dilute  sulphuiic  acid 
and  introduced  into  a  Marsh  apparatus.  By  this  process,  no  arsenic 
could  be  detected  in  camphor  or  sugar,  but  it  was  found  in  tortoise¬ 
shell,  sponge,  white  and  yolk  of  egg,  &c.  J.  McC. 

Production  of  Hydrogen  Sulphide  from  the  Extract  of 
Organs  and  from  Proteid  Matter  in  General.  J.  E. 
Abelous  and  H.  Bibaut  ( Compt .  rend.,  1903,  137,  95 — 96). — When 
sulphur  is  added  to  the  extract  of  yeast,  of  animal  organs,  and  of 
animal  or  vegetable  tissues,  hydrogen  sulphide  is  formed.  Bey- 
Pailhade  supposed  that  this  was  due  to  the  presence  of  a  soluble 
hydrogenising  ferment.  The  following  observations  prove  that  the 
action  is  not  a  diastasic  one.  When  sulphur  is  added  to  an  extract  of 
horses’  or  calves’  liver  in  presence  of  sodium  fluoride  and  the  solution 
made  acid  with  tartaric  aci  1,  hydrogen  sulphide  is  evolved  at  40°. 
Preliminary  heating  of  the  extract  even  to  130°  does  not  prevent  the 
subsequent  formation  of  hydrogen  sulphide.  If  the  extract  is  acidi¬ 
fied  and  then  boiled,  the  albumin  is  precipitated.  The  filtrate  gives  a 
small  quantity  of  hydrogen  sulphide  when  treated  with  sulphur,  but 
the  precipitate  gives  a  much  larger  quantity. 

Similar  observations  have  been  made  with  pure  ovalbumin. 

At  40°,  no  hydrogen  sulphide  is  formed  when  sulphur  is  mixed  with 
gelatins,  peptones,  or  casein  ;  but  when  the  mixture  is  boiled,  some 
hydrogen  sulphide  is  evolved.  J.  McC. 

Influence  of  Temperature  on  the  Production  of  Hydrogen 
Sulphide  by  Proteid  Matter,  Extract  of  Animal  Organs,  and 
Extract  of  Yeast,  in  Presence  of  Sulphur.  J.  E.  Abelous  and 
IT.  Bibaut  {Compt.  rend.,  1903,  137,  268 — 270.  Compare  preceding 
abstract). — The  influence  of  tempex-ature  on  the  evolution  of  hydi'ogen 
sulphide  when  proteid  matter  is  in  contact  with  sulphur  in  a  slightly 
acid  medium  has  been  determined.  The  experiments  were  canned  out 
by  heating  a  mixture  of  the  proteid  matter  and  sulphur  at  40°,  at 
60 — 65°,  at  80°,  and  at  95°  ;  the  hydrogen  sulphide  was  carried  by 
a  current  of  an  inert  gas  through  a  known  volume  of  W/100  iodine 
solution,  which  was  titrated  after  a  definite  time  with  sodium  thio¬ 
sulphate  solution.  The  experiments  were  made  with  dried  albumin, 
extract  of  horse  liver,  and  extract  of  yeast.  The  quantity  of 
hydrogen  sulphide  formed  increases  with  rising  temperature,  and  this 
is  contrary  to  the  assumption  of  hydrogenation  of  the  sulphur  by  a 
soluble  ferment.  J.  McC. 

Toxicity  of  Sodium  Nitroprusside.  Henri  Fonzes-Diacon  and 
Carquet  {Bull.  Soc.  chim.,  1903,  [iii],  29,  638 — 639). — Sodium  nitro¬ 
prusside  is  toxic  to  rabbits  in  doses  of  0'25  gram  per  kilo,  of  body 
weight,  whence  it  is  probable  that  in  doses  of  17 — 18  grams  it 
would  be  fatal  to  man.  This  toxicity  may  be  due  to  the  pi'oduc- 
tion  of  hydrocyanic  acid,  although  it  is  probable  that  the  salt 
itself  exerts  some  action,  since  tetanus  is  produced.  Hydrocyanic 
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acid  is  not  formed  by  the  action  of  lactic,  benzoic,  or  dilute  hydro¬ 
chloric  or  sulphuric  acids  on  the  salt,  or  by  the  action  on  it  of  saliva, 
pepsin,  acid-albumin,  or  gasterin.  On  the  other  hand,  hydrocyanic 
acid  is  produced  when  either  lactic  ferment  or  yeast  is  grown  in  solu¬ 
tions  containing  the  salt.  T.  A.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


An  Oxidising  Bacterium  and  its  Action  on  Alcohol  and 
Glycerol.  Robert  Sazerac  ( Compt .  rend.,  1903,  137,  90 — 92). — 
When  a  culture  medium  containing  glycerol  is  inoculated  with  certain 
wine-vinegars,  cultures  are  obtained  which  have  a  strong  reducing 
action  on  Fehling’s  solution.  The  bacteria  on  the  culture  plate  are 
usually  associated  in  pairs.  The  bacterium  is  easily  stained  by  basic 
aniline  colours.  Its  optimum  temperature  of  growth  is  28 — 30°.  It 
does  not  grow  on  meat-broth,  potato,  or  Pasteur’s  medium.  It  is  quite 
different  from  Mycoderma  aceti  and  the  bacterium  of  sorbose.  Its 
action  on  alcohol  is  less  energetic  than  that  of  these  two  organisms ; 
it  only  converts  about  50  per  cent,  of  the  alcohol  into  acetic  acid.  Its 
action  on  polyhydric  alcohols  resembles  that  of  the  bacterium  of 
sorbose.  When  grown  on  a  medium  containing  glycerol,  it  oxidises 
this  to  dihydroxyacetone  which  is  the  reducing  compound  formed.  It 
also  oxydises  erythritol  and  sorbitol  to  strongly  reducing  compounds, 
but  with  mannitol  it  does  not  give  a  reducing  compound.  J.  McC. 

Nutrition  of  Etiolated  Plants.  Gustave  Andre  (Compt.  rend., 
1903,  137,  199 — 202). — Three  series  of  analyses  of  Spanish  haricots, 
sown  on  June  12th,  were  made.  In  the  first  series,  the  plants  were 
kept  in  darkness  and  taken  up  on  July  1st;  in  the  second,  the  plants 
were  kept  without  light  until  July  1st,  the  cotyledons  then  removed, 
and  the  plants  taken  up  on  July  17th.  In  the  third  series,  the  plants 
remained  in  darkness  until  July  17th. 

The  results  showing  the  relation  in  the  composition  of  the  plants  to 
the  seeds,  and,  in  series  1  and  3,  the  relative  amounts  of  constituents  in 
cotyledons  and  plants,  include  determinations  of  dry  matter,  ash, 
nitrogen,  asparagine,  and  soluble  carbohydrates.  N.  H.  J.  M. 

The  Carbohydrates  of  Barley  and  their  Transformations 
during  the  Course  of  Germination.  L6on  Lindet  (Compt.  rend,, 
1903,  137,  73 — 75). — The  barley  was  extracted  at  the  ordinary 
temperature  with  a  solution  of  mercuric  sulphate.  The  nitrogenous 
matter  and  the  diastases  were  precipitated  ;  the  filtrate  was  saturated 
with  barium  hydroxide,  and  after  filtration,  sulphuric  acid  was  added. 
The  liquid  could  then  be  concentrated  and  fractionally  precipitated 
with  alcohol  without  any  fear  of  the  carbohydrates  undergoing  any 
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change.  The  precipitate  obtained  by  the  addition  of  barium  hydroxide 
may  contain  laevosin,  and  it  was  found  that  the  quantity  of  this  con¬ 
tained  in  barley  diminishes  as  germination  proceeds. 

Alcohol  at  first  precipitates  a  laevorotatory  gum,  and  after  the 
removal  of  this  a  dextrorotatory  gum  separates,  but  no  dextrin  was 
found.  The  laevorotatory  gum  is  probably  fi- amylan  ;  it  has  reducing 
powers,  and  on  hydrolysis  gives  a  mixture  of  dextrose  and  C5  sugars. 
The  dextrorotatory  gum  seems  to  be  a-galactan ;  it  has  reducing 
properties,  and  on  hydrolysis  gives  a  mixture  of  galactose  and  laevu- 
lose.  These  two  gums  are  neither  saccharified  by  diastase  nor  fermented 
by  yeast ;  they  are  always  present  in  barley :  the  quantity  of 
galactan  increases  during  germination,  but  that  of  amylan  remains 
practically  constant. 

J ust  as  the  barley  begins  to  germinate,  it  contains  no  maltose,  and 
the  absence  of  dextrin  and  maltose  proves  that  no  internal  sacchari¬ 
fication  takes  place  during  germination.  The  original  barley  contains 
from  0  5  to  1  per  cent,  of  sucrose,  which  increases  during  germination 
to  1*5  to  3  per  cent.  The  reducing  sugar,  which  is  probably  dextrose, 
is  present  only  in  small  quantity.  As  germination  proceeds,  the 
action  of  the  sucrase  becomes  evident,  and  the  quantity  of  dextrose 
and  laevulose  increases  almost  proportionally  with  the  sucrose. 

The  starch  present  diminishes  by  about  20  per  cent,  as  germination 
proceeds.  J.  McC. 


Reserve  Organic  Matter  of  Chlorophyllous  Plants.  Swigel 
Posternak  ( Compt .  rend.,  1903,  137,  202 — 204.  Compare  Rev.  gen. 
Bot.,  1900,  12,  5). — The  greater  portion  (70  to  90  per  cent.)  of  the 
phosphorus  present  in  various  seeds,  tubers,  and  rhizomes  was  found 
to  be  present  in  the  form  of  a  phospho-organic  acid,  CH505P,  which 
differs  from  phosphoric  acid  by  the  elements  of  formaldehyde. 

The  amounts  of  lecithin  found  in  seeds  by  Topler,  Schulze,  and 
others  are  relatively  small,  representing  only  1  to  7  per  cent,  of  the 
total  phosphorus.  N.  H.  J.  M. 


Influence  of  Exterior  Media  in  the  Formation  and  Evolution 
of  Odoriferous  Compounds  in  Plants.  Eugene  Charabot  and 
Alexandre  Hebert  (Compt.  rend.,  1903,  13(3,  1678 — 1680.  Compare 
this  vol.,  ii,  505). — The  best  results  as  regards*  the  production  of  ter- 
pene  compounds  were  obtained  under  the  influence  of  ammonium 
chloride.  Potassium  and  sodium  chlorides  had  no  appreciable  effect, 
whilst  sulphates  (especially  those  of  manganese,  potassium,  and 
ammonium),  sodium  nitrate,  and  disodium  phosphate  seemed  to  act 
favourably. 

Increased  transpiration  favours  etherification.  N.  H.  J.  M. 


Some  Constituents  of  Cocoa  and  Kola.  J.  Dekker  (Rec.  trav , 
chim.,  1903,  22,  143 — 152). — Compare  this  vol.,  ii,  619. 


608 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Chemical  Constituents  of  Globularia  Alypum.  Rudolf 
Tiemann  {Arch.  Pharm.,  1903,  241,  289 — 306). — The  results  of  the 
investigation  differ  from  those  of  Schlagdenhauffen  (Abstr.,  1883, 
1025)  ;  in  particular,  no  cinnamic  acid  could  be  detected.  The  leaves 
employed  were  obtained  from  France.  They  were  first  extracted  with 
ether,  and  the  extract,  after  evaporation  of  the  ether,  was  mixed  with 
calcined  magnesia  until  a  friable  powder  was  obtained ;  this  was 
digested  with  cold  water,  and  sulphuric  acid  was  added  to  the  filtered 
liquid,  when  a  substance  was  salted  out  in  amount  equal  to  10  per 
cent,  of  the  extract.  From  a  solution  of  this  in  absolute  alcohol,  about 
3'5  per  cent,  of  a  crystalline  substance  was  obtained ;  this  portion, 
globularic  acid ,  C26H3207,  melts  at  228 — 230°,  is  a  dibasic  acid  and 
reacts  with  permanganate  or  bromine  like  an  unsaturated  compound. 
The  alcoholic  filtrate  from  this  acid,  when  mixed  with  water,  gave  a 
precipitate  of  picroglobularin,  C24H30O7  ;  this  is  amorphous,  melts  and 
decomposes  at  60 — 100°,  has  an  extremely  bitter  taste,  and  is  but 
slightly  acted  on  by  the  usual  reagents. 

The  leaves  were  then  extracted  with  alcohol  and  the  extracted 
matter  digested  with  warm  water  ;  on  cooling,  yellow  crystals  separated 
in  amount  equal  to  7  per  cent,  of  the  alcoholic  extract,  or  2  5  of  the 
dried  leaves.  This  substance,  globulariacitrin,  C27H30O16,  melts  at 
]82 — 190°  ;  when  it  is  boiled  with  1  per  cent,  sulphuric  acid,  quercetin, 
C15H10O7,2H2O,  is  deposited,  and  the  liquid  is  found  to  contain  dextrose 
and  rhamnose ;  these  were  identified  by  warming  the  liquid  with 
phenylhydrazine  acetate  and  crystallising  the  mixture  of  ozazones 
fractionally  from  acetone.  A  determination  of  the  amount  of  quer¬ 
cetin  formed  showed  that  the  hydrolysis  takes  place  in  accordance 
with  the  equation  C27H30O16+ 2H20  =  Cir,H10O7  +  C6H1206  +  Cf)H1205. 
The  filtrate  from  the  glucoside-dye  contains  a  considerable  amount  of 
choline.  C.  F.  B. 

Constants  and  Composition  of  Myrtle  Wax.  Warren  Rufus 
Smith  and  Frank  B.  Wade  ( J .  Amer.  Chem.  Soc.,  1903,  25,  629 — 632). 
— The  authors,  in  their  investigation  of  myrtle  wax,  obtained  the 
following  results. 

Sp.  gr.,  0'9806  at  22°/15,5°;  0878  at  99°/15-5°;  melting  point, 
48°;  solidifying  point,  45°;  saponification  number,  217;  iodine 
number  (Hiibl),  3-9  ;  Reicbert-Meissl  number,  0  5  ;  acid  number, 
30  7  ;  «„  T4363  at  80°. 

From  these  figures,  it  is  evident  that  myrtle  wax  is  mainly  palmitin 
with  some  lower  glyceride  and  a  small  amount  of  free  acid.  By 
recrystallisation  from  light  petroleum,  pure  palmitin  was  finally  ob¬ 
tained.  No  stearin  could  be  detected.  L.  de  K. 

Chrysanthemums.  Alexandre  Hubert  and  Georges  Truffaut 
{Bull.  Soc.  chim.,  1903,  [iii],  29,  619 — 623). — The  results  of  manurial 
experiments  with  chrysanthemums  showed  that  phosphoric  acid  is  of 
especial  importance.  The  application  of  manures  is  only  without  effect 
when  the  soil  contains  at  least  0‘25  per  cent,  of  total  nitrogen,  0*15 
per  cent,  of  phosphoric  acid,  and  0425  per  cent,  of  potash.  Comparing 
the  produce  obtained  from  unmanured  soil  with  that  of  soil  which  had 
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complete  manure,  it  was  found  that  whilst  the  total  yield  was  consider¬ 
ably  increased,  the  percentage  amounts  of  nitrogen  and  of  the  ash 
constituents  were  not  materially  altered.  N.  H.  J.  M. 

Chemical  Constituents  of  Para  Cress  (Spilanthes  Oleracea). 
Emil  Gerber  (Arch.  Pharm .,  1903,  241,  270—289). — The  plant  is 
indigenous  to  Brazil.  By  percolation  with  ether,  3'2  per  cent,  of 
extract  was  obtained  from  the  dry  plant.  Prolonged  distillation  of 
this  with  steam  yielded  an  essential  oil,  in  amount  varying  from  0'1 
to  0‘2  per  cent,  of  the  dry  plant ;  by  starting  with  the  fresh  plant,  a 
rather  better  yield  can  be  obtained.  The  oil  was  purified  by  treatment 
with  hot  potassium  permanganate  solution  and  fractionation  under 
diminished  pressure  ;  the  main  product  was  spilanthene,  C15H30,  which 
boils  at  135 — 138°  under  25  mm.,  at  220 — 225°  under  atmospheric 
pressure,  and  unites  with  bromine  in  chloroform  solution  forming  an 
oily  dibromide.  An  acid  melting  at  180°  was  also  obtained  in  small 
quantity  as  a  product  of  the  oxidation  with  permanganate. 

The  residue  of  the  extract,  not  volatile  with  steam,  was  freed  from 
chlorophyll  by  digestion  with  animal  charcoal  in  ethereal-alcoholic 
solution  and  digested  with  60  per  cent,  alcohol,  which  left  most  of  the 
phytosterol  undissolved.  The  alcoholic  extract  was  evaporated,  the 
residue  digested  with  10  per  cent,  alcoholic  potash,  the  solution  diluted 
with  much  water,  boiled  to  expel  the  alcohol,  and  extracted  with  ether. 
The  residue,  after  distillation  of  the  ether,  should  give  no  crystals  of 
phytosterol  when  absolute  alcohol  is  poured  over  it  and  it  is  allowed  to 
remain  in  a  desiccator.  The  reddish-yellow  oil,  spilanthol,  so  obtained 
is  the  substance  to  which  the  characteristic  taste  of  the  cress  is  due ; 
it  has  approximately  the  empirical  composition  C37H6403N2,  gives  no 
coloration  with  ferric  chloride,  does  not  react  like  a  base,  contains  no 
methoxyl,  and  is  optically  inactive.  When  it  is  treated  with  alcoholic 
potash,  or,  better,  heatedfor  24  hoursat  150°  with  dilute  alcohol  saturated 
with  hydrogen  chloride,  the  product  is  a  monacid  base,  C4HnN,  which  is 
not  identical  with  any  of  the  known  isomerides  having  this  formula 
(neither  is  it  piperidine  ;  Buchheim,  this  Journ.,  1877,  ii,  196);  its 
hydrochloride,  plalinichloride,  and  aurichloride  melt  at  163°,  232 — 235°, 
and  154 — 156°  respectively.  The  other  product  is  an  acid,  peihaps 

The  phytosterol  melted  at  132 — 133°.  On  one  occasion,  a  substance 
was  obtained  which  melted  at  175 — 178°,  but  yet  had  the  properties  of  a 
cholesterol;  its  empirical  composition  was  C20H44O,  and  it  was  optically 
active,  having  [a]D  +  L6  in  l-5  percent,  chloroform  solution. 

The  fat  of  the  plant  consists  chiefly  of  esters  of  cerotic  acid. 

By  extracting  the  plant  with  alcohol,  after  the  extraction  with 
ether,  choline  was  obtained. 

A  considerable  amount  of  potassium  nitrate  is  also  present. 

C.  F.  B. 

Relation  of  Carbon  Dioxide  to  Proteolysis  in  the  Ripening 
of  Cheddar  Cheese.  Lucius  L.  van  Slyke  and  Edwin  B,  Hart 
(Amer.  Chem.  J.,  1903,  30,  1 — 24.  Compare  Abstr.,  1903,  i,  215  ; 
ii,  388,  399). — In  order  to  ascertain  the  extent  to  which  carbon  dioxide 
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is  formed  in  American  cheddar  cheese  during  the  process  of  ripening 
and  to  study  the  nature  of  the  changes  that  give  rise  to  the  production 
of  the  gas,  two  cheeses  were  prepared,  one  of  whioh  was  quite  normal, 
whilst  the  other  was  made  from  milk  containing  chloroform  and  was 
kept  under  aseptic  conditions.  The  experiments  were  carried  on  for 
32  weeks,  and  the  proteolytic  products  were  then  investigated. 

In  the  normal  cheese,  carbon  dioxide  was  evolved  continuously,  but 
after  about  20  weeks  the  quantity  gradually  decreased  ;  the  total 
amount  produced  was  equal  to  0‘5  per  cent,  of  the  fresh  cheese.  In 
the  case  of  the  chloroformed  cheese,  carbon  dioxide  ceased  to  be  evolved 
after  three  weeks,  and  the  total  quantity  produced  only  amounted  to 
about  0’007  per  cent,  of  the  weight  of  the  cheese. 

The  final  products  of  proteolysis  in  the  normal  cheese  were  tyrosine, 
hydroxyphenylethylamine,  histidine,  lysine,  guanidine,  ammonia,  and 
traces  of  arginine  and  putrescine.  In  the  chloroformed  cheese,  the 
same  compounds  were  found  with  the  exception  of  hydroxyphenyl¬ 
ethylamine,  guanidine,  putrescine,  and  ammonia ;  arginine,  however, 
was  present  in  considerable  quantity. 

A  consideration  of  the  possible  sources  of  the  carbon  dioxide  in¬ 
dicated  that  in  the  case  of  the  chloroformed  cheese  the  carbon  dioxide 
came  from  that  originally  present  in  the  milk  and  that  formed  in  the 
milk  by  the  decomposition  of  lactose  before  treatment  with  chloroform. 
In  the  case  of  the  normal  cheese,  the  earlier  portions  of  the  carbon 
dioxide  were  produced  by  the  fermentation  of  lactose  by  lactic  acid 
organisms,  whilst  a  small  amount  was  probably  due  to  the  carbon 
dioxide  originally  present  in  the  milk  and  to  the  respiration  of  living 
organisms  in  the  cheese ;  the  carbon  dioxide  evolved  after  the  first  few 
weeks  was  apparently  produced  by  decomposition  of  some  of  the 
amino-compounds. 

The  only  active  proteolytic  agents  in  the  chloroformed  cheese  were 
lactic  acid  ferment,  galactase,  and  rennet-pepsin.  In  the  experiment 
described,  these  agents  were  unable  to  form  either  ammonia  or  secondary 
amino-compounds  with  evolution  of  carbon  dioxide  ;  this  lack  of  action 
cannot  be  accounted  for  by  the  presence  of  chloroform.  It  appears, 
therefore,  that  the  enzymes,  galactase  and  rennet-pepsin,  are  able  to 
furnish  such  products  as  arginine,  lysine,  and  tyrosine  under  the  con¬ 
ditions  existing  in  cheese,  but  are  not  able  to  convert  these  compounds 
into  simpler  ones  with  formation  of  carbon  dioxide  ;  hence  it  is  probable 
that  the  latter  decomposition  is  due  to  biological  agency.  E.  G. 
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Estimation  of  Aqueous  Solutions  with  the  Zeiss  Immersion 
Refractometer,  H.  Matthes  and  B.  Wagner  (Arch.  Pharm 1903, 
241,  241 — 258). — The  apparatus  is  now  supplied  with  the  prism  pro- 
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jecting  from  the  end,  so  that  it  can  be  used  with  almost  any  liquid. 
As  a  rule,  the  liquids  are  placed  in  small  beakers  standing  in  warm 
water,  the  instrument  being  used  in  a  vertical  position ;  ten  of  these 
beakers  can  be  placed  in  the  bath  supplied,  which  is  provided  with  a 
window  in  the  bottom  and  a  mirror  underneath.  If  the  liquid  is  very 
volatile,  some  of  it  is  placed  in  a  cap  which  slides  over  the  prism  ;  the 
end  of  the  instrument  is  then  immersed  obliquely  in  water  in  another 
bath,  which  is  supplied  with  a  window  in  one  side  and  a  mirror  in  front  of 
this.  A  second  prism  with  matt  refracting  surface  is  also  supplied,  to 
be  fixed  against  the  first  with  a  little  of  the  liquid  between  them,  as 
in  the  old  Zeiss  refractometer ;  the  instrument  can  then  be  used  when 
only  a  few  drops  of  liquid  can  be  spared.  The  range  is  from 
1 ‘32539  to  1 ‘36640  for  wD,  and  the  maximum  error  in  reading  the 
graduations  is  0 ‘00004.  Calibration  tables  have  been  prepared  very 
carefully,  aqueous  solutions  of  the  chlorides,  bromides,  and  iodides  of 
sodium  and  potassium,  of  sodium  and  potassium  chlorides  mixed,  of 
hydrochloric,  sulphuric,  phosphoric,  nitric,  and  acetic  acids,  and  of 
formaldehyde,  sucrose,  dextrose,  alcohol,  and  beer  extract  being 
employed  ;  these  tables  are  supplied  with  the  instrument.  With  their 
aid,  the  strength  of  new  solutions  was  estimated  and  compared  with 
what  other  trustworthy  methods  showed  it  to  be ;  usually  the  differ¬ 
ence  was  only  about  0‘1  per  cent,  of  the  whole,  rarely  more  than  0‘5 
per  cent.  The  instrument  may  be  used  to  check  the  strength  of 
standard  solutions.  The  temperature  of  17’5°  was  used  in  the  calibra¬ 
tion,  and  must  be  employed  in  estimations  when  the  calibration  tables 
are  used  ;  careful  regulation  of  the  temperature  is  necessary,  as  the 
variation  of  nD  with  temperature  is  considerable  and  follows  no  simple 
law.  C.  F.  B. 

Determination  of  the  Neutralisation  Point  by  Conductivity 
Measurement.  Friedrich  W.  Kuster  and  Max  Graters  (Zeit. 
anorg.  Chem.t  1903,  35,  454 — 459). — In  using  indicators  in  acidimetry, 
the  colour  or  change  of  colour  is  only  produced  when  the  solution  is 
either  acid  or  alkaline.  The  exact  point  of  neutralisation  can  be  deter¬ 
mined  by  conductivity  measurements,  because  at  this  point  a  minimum 
conductivity  is  reached.  The  point  found  experimentally  by  con¬ 
ductivity  lies  between  the  points  of  neutralisation  as  indicated  by 
methyl-orange  and  phenolphthalein.  Incidentally,  it  is  pointed  out 
that  solutions  which  have  been  standardised  with  phenolphthalein 
should  not  be  used  with  methyl-orange,  and  the  deviations  in  the 
results  are  dependent  on  the  concentration  and  the  presence  of  salts. 
When  phenolphthalein  is  used  as  indicator,  only  barium  hydroxide 
should  be  employed  for  titration.  J.  McC. 

Estimation  of  Sulphur  in  Urine  by  means  of  Sodium 
Peroxide.  G.  Modrakowski  (Zeit.  physiol.  Chem.,  1903,  38, 
562 — 565). — A  modification  of  the  Hoehnel-Asboth  process.  The  author 
has  found  that  the  use  of  sodium  hydroxide  or  carbonate  and  of 
bromine  may  be  dispensed  with.  The  details  are  as  follows  :  50  c.c. 
of  urine  are  slowly  introduced  into  a  nickel  dish  containing  1  to  2 
grams  of  sodium  peroxide.  After  evaporating  on  the  water-bath  to  a 
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syrupy  consistence,  another  2  to  3  grams  of  the  peroxide  are  added 
little  by  little  with  constant  stirring.  The  mass  is  now  very  gradually 
heated  with  a  spirit  lamp  until  in  a  state  of  fusion  ;  if  necessary, 
another  1  to  3  grams  of  peroxide  are  added.  The  fused  mass  is  then 
dissolved  in  water,  the  filtrate  is  acidified  with  hydrochloric  acid,  and 
the  sulphate  precipitated  as  usual  with  barium  chloride.  L.  be  Iv. 

Use  of  Magnesia  Usta  in  the  Estimation  of  Amidonitrogen. 
Fritz  M uller  ( Zeit .  physiol. Chem.,  1903, 38, 286 — 288). — Even  freshly- 
ignited  magnesia  contains  small  amounts  of  carbonate  (compare 
Marchand  and  Scherer,  J.  jn\  Chem.,  1850,  50,  385).  When  the  mag¬ 
nesia  is  boiled  with  water,  carbon  dioxide  is  evolved,  and  is  absorbed 
by  the  acid  used  for  collecting  the  ammonia,  and  errors  are  thus  intro¬ 
duced  into  the  ammonia  estimations.  J.  J.  S. 

New  Method  of  Estimating  Small  Traces  of  Arsenic. 
Armand  Gautier  ( Compt .  rend.,  1003,  137,  158 — 163). — The  method 
previously  used  by  the  author  for  estimating  small  quantities  of 
arsenic  requires  much  care,  and  is  not  available  when  certain  other 
substances  are  present.  The  new  method  depends  on  the  fact  that 
when  ferric  hydroxide  is  precipitated  from  a  solution  containing 
arsenic,  the  arsenic  is  carried  down  along  with  the  hydroxide.  The 
iron  solution  to  be  used  is  prepared  by  dissolving  ferrous  sulphate  in 
dilute  sulphuric  acid  and  oxidising  with  nitric  acid ;  the  ferric 
hydi oxide  is  precipitated  with  ammonia,  then  filtered,  and  washed.  The 
precipitate  is  dissolved  in  dilute  sulphuric  acid  and  the  solution  heated 
under  reduced  pressure  with  granulated  zinc,  by  which  process  the 
arsenic  is  completely  removed.  The  ferrous  salt  is  oxidised  by  nitric 
acid  and  ferric  hydroxide  precipitated  with  ammonia;  the  washed 
precipitate  is  dissolved  in  dilute  sulphuric  acid,  so  that  the  solution 
contains  30  grams  of  ferric  oxide  per  litre.  One  hundred  c.c.  of  this 
solution  contain  only  ^-thousandth  of  a  milligram  of  arsenic. 

To  the  solution  to  be  examined  for  arsenic,  about  5  c.c.  of  this  ferric 
sulphate  solution  are  added,  aud  the  ferric  hydroxide  precipitated  with 
ammonia.  The  precipitate  is  examined  by  the  Marsh  method.  Details 
of  the  process  to  be  adopted  in  the  estimation  of  arsenic  in  animal  or 
vegetable  matter  will  be  given  later.  J.  McC. 

Delicacy  of  Tests  for  Arsenic  in  Organic  Matter.  Armand 
Gautier  {Bull.  Soc.  chim.,  1903,  [iii],  29,  639 — 643). — The  author 
asserts,  in  reply  to  various  criticisms  (compare  Tarugi,  this  vol.,  ii, 
240),  that  the  method  of  destroying  organic  matter  recommended  by 
him  (Abstr.,  1876,  i,  110)  enables  the  whole  of  the  ai’senic  to  be 
obtained,  and  in  support  of  this  contention  a  series  of  experimental 
results  is  recorded.  T.  A.  H. 

Simplification  of  the  Analysis  of  Silicates  by  the  Use  of  Formic 
Acid.  A.  Lecl^re  {Compt.  rend.,  1903,  137,  50 — 51). — The  silicate 
is  fused  in  the  ordinary  way  with  alkali,  then  the  product  is  boiled 
with  water,  and  formic  acid  is  added  in  such  quantity  that  the  liquid 
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contains  finally  about  5  per  cent,  of  free  acid.  The  liquid  is  kept  at 
100°  for  2  days,  when  the  silica  and  titanic  acid  are  precipitated  in  a 
form  in  which  they  can  be  easily  filtered.  The  aluminium  and  iron 
are  then  precipitated  by  the  addition  of  excess  of  ammonia.  The 
formate  present  does  not  in  any  way  prevent  the  precipitation  of  the 
iron  or  aluminium.  J.  McC. 

Employment  of  a  Rotating  Cathode  in  the  Electrolytic 
Estimation  of  Metals.  Frank  A.  Goooii  and  H.  E.  Medway  (Zeit. 
anorg.  Chem.,  1903,  35,  414 — 419). — In  order  to  avoid  the  irregularities 
due  to  the  evolution  of  hydrogen  in  the  electrolytic  deposition  of  metals, 
the  use  of  a  rotating  cathode  has  been  tried  and  found  to  be  satis¬ 
factory.  As  cathode,  a  platinum  crucible  is  used,  and  it  is  fixed  to 
the  vertical  spindle  of  a  motor.  The  solution  to  be  electrolysed  is  con¬ 
tained  in  a  glass  vessel  resting  on  a  rising  table.  A  strip  of  platinum 
is  used  as  anode.  At  first,  the  cathode  is  immersed  in  the  solution  to 
only  about  two-thirds  of  its  depth,  and  it  is  rotated  (600 — 800  revolu¬ 
tions  per  minute)  until  most  of  the  metal  is  deposited.  Water  is  then 
added,  so  that  the  whole  crucible  becomes  immersed,  and  the  electro¬ 
lysis  is  carried  to  completion.  The  deposit  is  washed  and  dried  in  the 
ordinary  way. 

Results  are  given  showing  that  the  method  is  satisfactory  for  the 
deposition  of  copper  (from  copper  sulphate  solution  containing  free 
sulphuric  acid  or  even  nitric  acid),  silver  (from  potassium  cyanide 
solution),  and  nickel  (from  an  ammoniacal  solution).  As  a  compara¬ 
tively  high  current  strength  may  be  used,  the  electrolysis  can  be 
carried  out  much  more  quickly  than  by  the  ordinary  process. 

J.  McC. 

Electrolytic  Estimation  of  Small  Quantities  of  Silver  in 
Presence  of  Lead.  Georges  Auth  and  Nicolas  (Bull.  Soc.  chim ., 
1903,  [iii],  29,  633 — 636). — A  solution  of  the  nitrates  of  the  two 
metals,  containing  1  per  cent,  of  free  nitric  acid  and  a  small  quantity 
of  alcohol,  is  electrolysed,  using  a  current  not  exceeding  l’l  volt.  The 
cathode  is  a  cylindrical  coil  of  platinum  gauze,  as  recommended  by 
Winckler,  and  the  anode  a  helix  of  thick  platinum  wire.  The  operation 
is  conducted  at  55- — 60°  and  lasts  for  6-^  to  8  hours.  The  results 
recorded  show  that  as  little  as  0  0054  gram  of  silver  may  be  estimated 
in  presence  of  100  grams  of  lead.  The  presence  of  copper  or  bismuth 
does  not  interfere  with  the  accuracy  of  the  method,  T.  A.  H. 

Simultaneous  Separation  and  Estimation  of  Barium, 
Strontium,  and  Calcium.  Lucibn  Robin  ( Compt .  rend.,  1903,  137, 
258—259). — The  metals  should  be  present  as  chlorides  or  nitrates.  If 
the  liquid  is  acid,  it  is  made  slightly  ammoniacal,  and  ammonium 
chloride  is  added.  The  solution  is  made  slightly  acid  with  acetic  acid 
and  boiled ;  then  to  the  hot  solution,  potassium  dichromate  is  added 
until  the  liquid  has  a  decided  yellow  colour.  The  mixture  is  boiled  for 
5  minutes,  then  cooled,  and  filtered  through  a  tared  paper.  The  pre¬ 
cipitate  is  washed  with  a  0'5  per  cent,  solution  of  ammonium  acetate 
to  which  some  ammonia  has  been  added  ;  it  is  then  washed  with  10 
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per  cent,  alcohol,  dried,  and  weighed.  A  3  to  4  per  cent,  solution 
of  ammonium  sulphate  is  added  to  the  filtrate,  and  the  mixture  is 
boiled  for  15  minutes,  care  being  taken  by  adding  ammonia  that  the 
liquid  remains  alkaline.  The  strontium  sulphate  is  filtered  off  and 
washed  with  a  hot  1  per  cent,  solution  of  ammonium  sulphate,  then 
with  10  per  cent,  alcohol ;  it  is  then  dried,  ignited,  and  weighed. 
The  filtrate  is  heated  to  80°,  and  ammonium  oxalate  is  added.  The 
calcium  oxalate  is  treated  in  the  ordinary  way. 

Results  are  given  showing  that  when  this  method  is  followed 
accurate  results  are  obtained.  J.  McC. 

Electrolysis  of  Alkaline  Zinc  Solutions.  Richard  Amberg 
( Ber .,  1903,  36,  2489 — 2494). — Whilst  the  quantitative  electrolytic 
precipitation  of  zinc  from  feebly  acid  solutions  requires  constant 
attention  during  the  process,  this  is  not  the  case  when  alkaline  solu¬ 
tions  are  used.  For  every  0’5  gram  of  zinc,  40  grams  of  potassium 
hydroxide  are  taken,  and  the  volume  of  solution  is  made  up  to  150  c.c. 
The  temperature  is  kept  at  60 — 70°,  and  a  current  of  0'5  ampere  and 
3’0 — 3’1  volts  are  used.  The  precipitation  of  zinc  from  alkaline  solutions 
is  possible  without  the  addition  of  other  electrolytes.  The  anode  was  of 
platinum,  whilst  nickel  was  found  to  be  very  convenient  for  the 
cathode.  In  order  to  test  the  influence  of  various  anions,  sulphuric 
acid,  hydrochloric  acid,  nitrates,  tartaric  acid,  and  potassium  cyanide 
were  each  tried.  Experiments  on  the  influence  of  various  cathions 
are  also  quoted.  A.  McK. 

Electrolytic  Estimation  of  Thallium  as  Oxide  by  Anodic 
Precipitation.  M.  E.  Heiberg  (Zeit.  anorg.  Chem.,  1903,  35, 
347 — 354). — About  half  a  gram  of  thallium  sulphate  is  dissolved  in 
80  to  100  c.c.  of  water  and  the  solution  is  placed  in  a  matt  platinum 
basin.  Two  to  6  c.c.  of  normal  sulphuric  acid  solution  and  5  to  10  c.c. 
of  acetone  are  added,  and  the  electrolysis  carried  out  at  50 — 55°. 
The  basin  is  made  the  anode  and  a  platinum  plate  is  used  as  cathode. 
The  tension  may  vary  between  1'7  and  2 ’3  volts,  and  towards  the 
end  may  rise  even  to  2  5  volts.  In  order  to  prevent  the  deposi¬ 
tion  of  thallium  at  the  cathode,  and  to  avoid  the  formation  of 
hydroxide,  the  solution  must  be  acid,  but  too  much  sulphuric  acid  must 
not  be  present,  as  the  precipitated  oxide  is  somewhat  soluble  in  this 
acid.  The  oxide  is  deposited  on  the  basin  in  a  form  which  adheres 
well ;  it  can  be  dried  by  means  of  filter  paper,  and  subsequently  for 
20  minutes  in  an  oven  at  160 — 165°.  J.  McC. 

Analysis  of  Bronzes  and  Bearing  Metals.  H.  E.  Walters  and 
O.  I.  Affblder  ( J .  Amer.  Chem.  Soc.,  1903,  25,  632 — 636). — Analysis 
of  Bronzes. — One  gram  of  the  metal  is  oxidised  with  10  c.c.  of  nitric 
acid,  and  the  tin  oxide  is  collected  and  weighed  as  usual.  The  filtrate 
is  mixed  with  25  c.c.  of  ammonia  and  oxidised  by  boiling  with  5 
grams  of  ammonium  persulphate.  On  acidifying  the  solution  with 
sulphuric  acid,  the  lead  will  be  left  undissolved  as  peroxide,  which  is 
then  treated  with  about  600  c.c.  of  water,  3  grams  of  potassium 
iodide,  and  10  c.c.  of  hydrochloric  acid  (1  : 1) ;  the  liberated  iodine  is 
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then  titrated  with  W/20  sodium  thiosulphate,  1  c.c.  of  which  represents 
0*5175  per  cent,  of  lead.  The  filtrate  from  the  lead  peroxide  contains 
the  copper,  which  may  then  be  separated  as  usual  by  means  of  sodium 
thiosulphate  and  finally  weighed  as  oxide.  The  filtrate  from  the  copper 
contains  further  metallic  impurities,  which  are  estimated  by  the  usual 
methods.  Should  manganese  be  present  in  weighable  quantities,  the 
lead  should  be  separated  by  the  usual  sulphate  method,  as  the  peroxide 
would  also  contain  the  manganese. 

To  estimate  any  phosphorus,  1  gram  of  the  sample  is  oxidised  with 
nitric  acid,  the  residue  is  dissolved  in  hydrochloric  acid,  and  the  tin, 
copper,  and  lead  are  precipitated  with  metallic  zinc.  The  filtrate  is 
mixed  with  a  little  ferric  chloride  and  10  c.c.  of  nitric  acid,  boiled, 
and  precipitated  with  ammonia.  The  phosphoric  acid  contained  in  the 
iron  precipitate  is  then  determined  as  usual  with  molybdate  solution. 

Bearing  Metals. — Tin  and  antimony  are  separated  as  usual  as  oxides. 
If  the  antimony  is  likely  to  be  excessive,  0‘25  gram  of  pure  tin  should 
be  added  so  as  to  insure  complete  separation  of  the  antimony.  The 
filtrate  is  rendered  strongly  alkaline  with  potassium  hydroxide 
(instead  'of  ammonia),  and  the  lead  is  precipitated  by  boiling  with 
ammonium  persulphate  as  already  directed. 

To  estimate  the  antimony,  1  gram  of  the  sample  is  boiled  with  1 
gram  of  potassium  iodide  and  80  c.c.  of  hydrochloric  acid  of  sp.  gr. 
1  *10  for  1  hour.  The  undissolved  metallic  antimony  is  collected  on  a 
weighed  filter,  washed  first  with  boiling  water  and  then  with  alcohol, 
dried  at  100°,  and  weighed.  It  is  then  calculated  to  antimony  dioxide 
and  deducted  from  the  weight  of  the  joint  oxides  of  tin  and  antimony. 

L.  de  K. 


Method  of  Estimating  Mercury  Gravimetrically  and  Volu- 
metrically.  Franz  M.  Litterscheid  {Arch.  Pharm.,  1903,  241, 
306 — 313). — When  excess  of  potassium  dichromate  and  then  a  slight 
excess  of  ammonia  are  added  in  the  cold  to  a  solution  of  mercuric 
chloride,  a  lemon-yellow  precipitate  of  dimercuri ammonium  chromate, 
(NHg2)2Cr04,2H20,  is  formed.  This  is  soluble  while  still  moist  in  cold 
10  per  cent,  hydrochloric  acid,  when  dry,  in  hot  25  per  cent,  acid ;  it 
is  insoluble  in  ammonia  provided  that  ammonium  salts  are  not  present 
in  large  amount ;  it  decomposes  explosively  when  heated. 

After  i  to  6  hours,  the  precipitate  may  be  collected,  dried  at  100°  (at 
which  temperature  none  of  the  water  is  lost),  and  weighed.  In 
four  experiments,  the  error  lay  between  -  0*3  and  -  0*6  per  cent,  of 
the  total  amount. 

Or  the  dichromate  may  be  added  in  the  form  of  a  deeinormal  solu¬ 
tion,  1  c.c.  of  which  =  0*0267  gram  Hg.  The  mixture  is  made  up  to 
a  known  volume,  shaken  well,  left  for  not  less  than  6  hours,  and 
filtered.  An  aliquot  part  of  the  filtrate  is  acidified  with  sulphuric  acid 
and  mixed  with  potassium  iodide  solution,  after  which  the  iodine 
liberated  is  titrated  with  W/IO  thiosulphate.  In  three  experiments, 
the  error  lay  between  —0*25  and  -  1'4  per  cent,  of  the  total  amount. 

C.  F.  B. 
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Application  of  Zinc  for  Reduction  in  the  Estimation  of 
Vanadic  Acid.  Frank  A.  Gooch  and  R.  D.  Gilbert  (Zeit.  anorg. 
Chem.,  1903,  35,  420 — 423.  Compare  Abstr.,  1902,  ii,  700). — A  glass 
tube,  narrowed  near  one  end,  of  2  cm.  bore  and  50  cm.  long,  is  sealed 
on  to  a  stopcock  to  which  is  also  fixed  a  glass  tube  24  cm.  long,  of 
0  5  cm.  bore.  A  piece  of  platinum  gauze  is  placed  at  the  narrow 
point  of  the  wide  tube  and  it  supports  a  layer  of  glass-wool  2  cm.  thick, 
upon  which  rests  a  column  about  40  cm.  long,  of  small  pieces  of 
amalgamated  zinc.  The  narrow  tube  is  fitted  into  a  filter-bottle  con¬ 
nected  with  a  regulator.  The  pressure  in  the  bottle  is  reduced  to 
about  20  cm.  of  water,  and  hot  water  is  poured  on  to  the  zinc  to  warm 
it.  About  100  c.c.  of  1  per  cent,  sulphuric  acid  is  poured  over  the 
zinc,  then  a  small  quantity  of  the  vanadic  acid  solution  to  be  reduced. 
Dilute  sulphuric  acid  and  the  vanadic  acid  solution  in  small  quantities 
are  alternately  poured  over  the  zinc,  which  is  finally  washed  with 
water.  During  the  whole  operation,  the  zinc  must  be  kept  covered 
with  liquid.  The  filter-bottle  contains  a  concentrated  solution  of  silver 
sulphate,  and  this  oxidises  the  reduced  vanadium  compound  to  vanadium 
tetroxide,  which  is  titrated  with  permanganate.  For  small  quantities 
of  vanadium,  the  method  is  satisfactory,  but  with  larger  amounts  the 
end-point  of  the  titration  is  less  definite.  J.  McC. 

Quantitative  Analysis  by  Electrolysis.  XIII.  Electrolytic 
Estimation  of  Antimony  and  its  Separation  from  Tin.  Arthur 
Fischer  ( Ber .,  1903,30,  2348 — 2356). — The  author  has  independently 
employed  the  method  of  deposition  of  antimony  from  a  solution  con¬ 
taining  sodium  sulphide  and  potassium  cyanide  recommended  by 
Hollard  (this  vol.,  ii,  455).  The  cyanide  decomposes  the  polysulphide 
formed  according  to  the  equation  Na2S4-f3KCN==Na2S-}-3KCNS. 
The  platinum  anode  is  slightly  attacked,  but  no  platinum  is  deposited 
on  the  cathode.  Eighty  c.c.  of  a  sodium  sulphide  solution  of  sp.  gr. 
1-14  is  electrolysed  with  a  current  of  0‘45 — 08  ampere  and  a  potential 
difference  of  1*7 — 1'8  volt  at  20 — 30°,  20 — 30  c.c.  of  a  30  per  cent, 
potassium  cyanide  solution  being  added  gradually.  The  cathode  is  a 
matt  platinum  basin.  The  separation  of  antimony  from  tin  is  similarly 
conducted,  the  temperature  not  being  allowed  to  rise  above  30°,  with  a 
potential  difference  of  not  more  than  lfl  volt.  The  separation  is  com¬ 
plete  whether  tervalent  or  quinquevalent  antimony  be  used.  The 
employment  of  normal  sodium  sulphide  is  essential,  as  sodium  hydrogen 
sulphide  causes  precipitation  of  a  part  of  the  tin  unless  the  current- 
density  be  extremely  low  and  the  time  taken  very  long,  a  small  quan¬ 
tity  of  pure  sodium  hydroxide  is  therefore  added  to  prevent  the 
formation  of  sodium  hydrogen  sulphide.  C.  H.  D. 

Improved  Seliwanoff  Test.  Heinrich  Rosin  (Zeit.  physiol. 
Chem.,  1903,  38,  555 — 556). — The  liquid  to  be  tested  for  keto-sugars 
is  boiled  with  an  equal  volume  of  hydrochloric  acid  and  a  few  particles 
of  resorcinol.  The  red  liquid  is  cooled  and  then  rendered  alkaline 
with  sodium  carbonate.  On  shaking  with  amyl  alcohol,  a  red  colouring 
matter  is  extracted  which  has  a  tinge  of  yellow,  shows  a  faint  green 


ANALYTICAL  CHEMISTRY. 


617 


fluorescence,  and  turns  red  on  adding  a  few  drops  of  absolute  alcohol. 
This  colouring  matter  yields  a  very  characteristic  spectrum  even  after 
considerable  dilution.  Weak  solutions  exhibit  a  single  absorption 
band  in  the  green  extending  from  E  to  b ;  somewhat  stronger  solutions 
give  very  dark  and  sharply-defined  bands  extending  beyond  E  and  6, 
and  also  another  faint  and  ill-defined  band  in  the  blue  near  F.  Con¬ 
centrated  solutions  show  general  absorption  from  the  green. 

L.  de  K. 

New  Stability  Test  for  Nitrocellulose  Powders.  Albert  P. 
Sy  (J.  Amer.  Chem.  Soc.,  1903,  25,  549 — 570). — The  powder  is  heated 
for  several  days,  for  8  hours  daily,  in  a  specially  constructed  bath, 
which  is  kept  at  a  temperature  of  115°  by  means  of  a  boiling  mixture 
of  xylene  and  toluene.  Every  day,  the  loss  in  weight  is  recorded. 

The  total  loss  of  a  good  powder  for  six  days  is  less  than  10  per 
cent. ;  bad  powders  lose  considerably  more.  When  the  heating  is 
very  prolonged,  good  and  bad  powders  finally  give  about  the  same 
total  loss.  L.  de  K. 

Volumetric  Estimation  of  Alkali  Nitroprussides  and  of 
Soluble  Cadmium  Salts.  Henri  Fonzes-Diacon  and  Carquet 
(Bull.  Soc.  chim.,  1903,  [iii],  29,  636 — 638). — Excess  of  an  aqueous 
solution  of  cadmium  nitrate  of  known  strength  is  added  to  a  known 
volume  of  the  nitroprusside  solution.  The  excess  of  the  cadmium 
nitrate  is  determined  volumetrieally  by  titration  with  a  standard 
sodium  sulphide  solution,  using  sodium  nitroprusside  as  indicator,  or 
the  precipitated  cadmium  nitroprusside  is  dissolved  in  dilute  ammonia 
solution  and  titrated  with  sodium  sulphide.  In  either  case,  a  violet 
coloration  indicates  the  end  of  the  reaction.  The  method  is  not 
applicable  in  presence  of  cyanides,  ferrocyanides,  or  ferricyanides ;  the 
first  of  these  may  be  removed  by  passing  carbon  dioxide  through 
the  boiling  aqueous  solution  and  the  two  latter  by  precipitation  with 
zinc  sulphate.  T.  A.  H. 

Estimation  of  Purine  Derivatives  in  Animal  Organs  by 
Aid  of  the  Method  of  Corrected  Values.  Richard  Burian 
and  J.  Walker  Hall  (Zeit.  physiol.  Chem.,  1903,  38,  336 — 395. 
Compare  His  and  Hafen,  Abstr.,  1900,  ii,  769 ;  Burian  and  Schur, 
Zeit.  physiol.  Chem.,  1897,  23,  53  j  Abstr.,  1900,  ii,  489  ;  Loewi,  Arch. 
Exp.  Path.  Pharm.,  45,  159  and  174). — Full  details  of  Burian 
and  Schur’s  method  of  corrected  value  are  given,  and  a  number  of 
experiments  have  been  conducted  in  order  to  test  its  accuracy.  The 
conclusions  arrived  at  are  :  1.  The  chief  precipitate  contains,  at  most, 
only  the  merest  trace  of  albumoses  when  the  directions  given  are 
carefully  followed.  2.  The  chief  precipitates  obtained  from  pancreas 
extracts  consist  of  pure  silver  derivatives  of  purine  bases,  and,  if  the 
operation  is  rapidly  performed,  of  guanine  silver  oxide.  3.  The  precipi¬ 
tates  obtained  from  muscle  and  thymus  extracts  contain  an  impurity. 
This  is,  however,  free  from,  or  contains  only  traces  of,  nitrogen.  It 
may  be  removed  by  precipitation  with  phosphotungstic  acid  when  it 

vol.  lxxxiv.  ii.  42 


618 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


remains  in  the  filtrate.  4.  In  the  precipitation  of  the  purine  silver 
derivatives,  that  is,  in  the  presence  of  an  excess  of  silver,  concen- 
trated  ammonia  is  an  advantage,  as  it  prevents  the  precipitation  of 
impurities.  If  excess  of  silver  is  not  present,  then  concentrated 
ammonia  gradually  decomposes  the  silver  purine  derivatives.  Guanine 
silver  oxide  is  decomposed  into  guanine  and  silver  oxide,  and  hypo- 
xanthine  silver  oxide  is  partially  dissolved  as  such.  5.  Purine  bases  are 
not  completely  precipitated  by  the  addition  of  phosphotungstic  acid  to 
a  warm  solution  of  the  bases  in  normal  sulphuric  acid,  some  3‘5 — 5‘5 
per  cent,  remaining  in  solution.  6.  Amino-purines  appear  to  gradually 
undergo  conversion  in  animal  extracts  into  oxypurines. 

Control  experiments  made  by  adding  known  quantities  of  purine 
bases  to  extracts  of  different  animal  organs  and  estimating  by  the 
Burian-Schur  method  gave  very  satisfactory  results. 

The  following  numbers  indicate  the  total  purine  nitrogen  in  100 
parts  of  the  moist  material:  horseflesh,  O055;  mutton,  0'062;  veal, 
0’071  ;  thymus  from  calf,  0  482 — 0  429;  pig’s  pancreas,  O' 123;  and 
sheep’s  pancreas,  0T83. 

The  Burian-Schur  method  cannot  be  employed  for  the  estimation 
of  purine  bases  in  the  liquid  obtained  by  boiling  blood  with  dilute 
sulphuric  acid  on  account  of  the  large  amounts  of  albumoses  and  the 
small  amounts  of  purine  bases  present.  J  J.  S. 


Detection  of  Quinine  in  Organic  Secretions,  &c.,  by  means 
of  its  Fluorescing  Properties.  Georges  Denig^s  (/.  Pharm . 
Ohim.,  1903,  [vi],  17,  505 — 508). — Whilst  the  characteristic  fluor¬ 
escence  shown  by  acid  quinine  sulphate  does  not  show  with  ordinary 
artificial  light,  it  may  be  observed  by  making  use  of  magnesium 
light. 

The  substances  freed  from  albumin,  &c.,  are  rendered  alkaline  with 
ammonia  and  agitated  with  ether.  The  ethereal  layer  is  removed  with 
a  pipette,  filtered,  and  agitated  with  dilute  sulphuric  acid,  which  will 
dissolve  the  quinine  and  exhibit  the  reaction.  Very  small  quantities 
of  the  alkaloid  may  thus  be  detected  in  urine,  saliva,  bile,  blood,  milk, 
viscera,  and  pharmaceutical  preparations.  L.  de  K. 


Tests  for  Strychnine  ;  Wenzell’s  Reagent.  Gabriel  Guerin 
(J.  Pharm.  Chim.,  1903,  [vi],  17,  553). — Wenzell’s  reagent  (a  solution 
of  1  part  of  potassium  permanganate  in  200  parts  of  sulphuric  acid), 
although  a  very  delicate  test  for  strychnine,  must  nevertheless  be  used 
with  caution  as  it  also  gives  a  similar,  but  less  intense  and  less  per¬ 
sistent  reaction  with  tartrates,  citrates,  and  thiocyanates.  On  the 
other  hand,  traces  of  foreign  alkaloids  may  weaken  or  altogether 
prevent  the  reaction. 

These  substances  are  without  action  on  a  solution  of  ammonium 
vanadate  or  ceric  oxide  in  sulphuric  acid,  but  they  give  a  green 
coloration  when  potassium  dichromate  is  used.  L.  de  K. 
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Estimation  of  Strychnine.  F.  J.  Smith  ( Amer .  J.  Pharrn 1903, 
75,  253 — 257). — The  following  modification  of  Keller’s  method  gave 
good  results  in  assays  of  liquid  and  solid  extracts  of  nux  vomica. 
The  mixed  alkaloids  from  8  or  10  grams  of  the  drug  are  dissolved  in 
15  c.c.  of  3  per  cent,  sulphuric  acid,  the  solution  being  aided  by  gently 
heating.  After  cooling,  3  c.c.  of  a  cold  mixture  of  equal  parts  of 
nitric  acid  of  sp.  gr.  1  ”42  and  water  are  added.  The  solution  is  shaken 
occasionally  for  10  minutes,  then  transferred  to  a  separating  funnel 
containing  25  c.c.  of  1 0  per  cent,  sodium  hydroxide  solution,  and  ex¬ 
tracted  3  times  with  chloroform.  The  united  extracts  are  filtered 
and  evaporated  after  adding  2  to  3  c.c.  of  pure  amyl  alcohol  to  prevent 
decrepitation  of  the  strychnine  on  removing  the  last  traces  of  chloro¬ 
form  by  heating.  The  residue  is  dried  for  2  hours  at  a  temperature 
of  135°  to  140°  and  weighed.  W.  P.  S. 

Some  Constituents  of  Cocoa  and  Kola  and  their  Estimation. 
J.  Dekker  (Rec.  trav.  chim.,  1903,  22,  143 — 152.  Compare  thisvol.,  ii, 
172). — Cocoa  husks  on  analysis  gave  albumin,  10  2;  fat,  3‘9  ;  theo¬ 
bromine,  0‘5  ;  pentosans,  9*4;  water,  15'0;  ash,  7‘8  percent.  After 
subjecting  the  present  methods  of  determining  the  xanthine  bases  in 
cocoa  to  a  critical  examination,  the  following  new  process  is  recom¬ 
mended  :  10  grams  of  the  powdered  cocoa  are  heated  with  5  grams  of 
magnesium  oxide  and  300  c.c.  of  water  in  a  reflux  apparatus  for  1  hour, 
and  after  filtering  and  draining  on  the  pump  the  residue  is  again 
boiled  with  water  for  a  quarter  of  an  hour  and  again  drained  ;  the  solu¬ 
tion  thus  obtained  is  evaporated  to  dryness,  triturated  with  sand,  and 
the  fine  powder  boiled  with  100  c.c.  of  chloroform,  the  chloroform 
evaporated,  and  the  residue  weighed.  This  gives  the  total  quantity  of 
alkaloids  present  (caffeine  and  theobromine),  and  the  amount  of 
caffeine  is  estimated  by  extracting  the  weighed  residue  with  50  c.c.  of 
cold  benzene  during  24  hours,  evaporating  25  c.c.  of  the  solution, 
and  weighing  the  residue ;  under  these  conditions,  only  traces  of  theo¬ 
bromine  dissolve.  With  this  method,  a  cocoa  which  had  given  results 
with  other  methods  ranging  from  071 — 278  for  the  total  alkaloids 
gave  constant  values  of  1'69 — 1'73  per  cent.;  kola  nuts  were  found 
similarly  to  contain  1’62 — T68  per  cent,  of  alkaloid. 

Young  leaves  of  the  cocoa  plant  contain  054 — 0  55  per  cent,  of 
theobromine,  but  in  older  leaves  the  proportion  is  much  less  (0'29 — 0‘0 
per  cent).  In  young  leaves  of  kola,  there  were  present  0'049  per  cent,  of 
caffeine  and  0701  per  cent,  of  theobromine  ;  this  is  remarkable  inas¬ 
much  as  in  the  kola  seed  the  proportion  of  theobromine  is  very  much 
less  than  that  of  caffeine.  W.  A.  D. 

Estimation  of  the  Products  of  Putrefaction  in  Urine  and 
Faeces  by  means  of  Ehrlich’s  Aldehyde  Reaction.  It.  Baum- 
stark  ( Chem .  Cent r.,  1903,  i,  1444  ;  from  Munch,  med.  Wochschr.,  40, 
17). — Urinary  indican  is  determined  eolorimetrically  by  Strauss’ 
method,  the  combined  sulphuric  acid  by  the  process  of  Baumann  and 
Salkowski,  and  the  indole  in  faeces  by  means  of  dimethylamino- 
benzaldehyde.  The  ratio  of  indole  to  indican  and  alkyl  hydrogen 
sulphates  varies  considerably.  L.  de  K. 
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Estimation  of  Indican  in  Urine.  Alexander  Ellinger  (Zeik 
physiol.  Chern.,  1903,  38,  178 — 196.  Compare  Wang,  Abstr.,  1898, 
ii,  659,  and  Obermayer,  1899,  ii,  263). — The  method  adopted  is  similar 
to  that  described  by  Obermayer,  except  that  the  indigotin  should 
be  extracted  with  chloroform  immediately  after  the  addition  of  the 
oxidising  agent.  It  is  also  necessary  to  wash  the  residue  from  the 
chloroform  solution  with  hot  water  to  remove  small  amounts  of  isatin 
which  are  usually  formed.  The  residue  is  then  dissolved  in  sulphuric 
acid  and  the  indigotin  titrated  with  dilute  permanganate  (3  grams 
per  litre).  The  numbers  obtained  are  always  low  (some  84 — 87  per 
cent,  of  the  theoretical)  owing  to  the  formation  of  isatin.  Indigo-red 
is  also  formed,  but  this  may  be  titrated  along  with  the  indigotin  by 
the  permanganate.  The  method  is  better  than  the  colorimetric 
processes  in  use.  J.  J.  S. 
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Fluorescence  and  Absorption  Spectra  of  Sodium  Vapour. 
R.  W.  Wood  and  J.  H.  Moore  (Phil.  Mag.,  1903,  [vi],  6,  362—374).— 
The  authors  have  investigated  the  fluorescence  of  sodium  vapour  with 
greatly  improved  apparatus  and  have  obtained  and  examined  photographs 
of  the  spectrum  of  the  fluorescent  light  as  well  as  the  absorption 
spectrum,  about  450  lines  having  been  measured.  The  most 
interesting  fact  established  is  that  the  fluorescent  spectrum  is  the 
exact  complement  of  the  absorption  spectra,  so  that  when  the  two 
were  photographed  on  the  same  film  either  might  have  been  a  contact 
print  taken  from  the  other.  Photographs  and  drawings  are  given  in 
the  paper.  L.  M.  J. 

Spectrum  of  Potassium.  Walter  Ritz  (Ann.  Physilc ,  1903, 
[iv],  12,  444 — 446). — The  author  has  shown  that  according  to  Kayser 
and  Runge’s  formula  there  ought  to  be  two  potassium  lines  of  wave¬ 
lengths  6936‘4  and  6964‘7  which  had,  however,  not  been  observed 
previously.  By  using  a  six-prism  instrument  and  volatilising  potass¬ 
ium  in  an  electric  arc,  the  author  has  observed  a  new  line  of  feeble 
intensity.  Measurement  of  the  wave-length  gave  6964'4  (  +  0-5),  which 
agrees  well  with  one  of  the  calculated  values.  J.  McC. 

Spark  Spectrum  of  Radium.  Carl  Runge  and  J.  Precht  (Ann. 
Physik,  1903,  [iv],  12,  407 — 412,  Compare  Abstr.,  1900,  ii,  641). — 
The  spark  spectrum  of  radium  bromide  has  been  observed  with  the  aid 
of  a  Rowland  diffraction  grating.  The  wave-lengths  and  intensities  of 
the  various  lines  are  noted  and  compared  with  those  observed  by 
Demargay  (Abstr.,  1900,  ii,  83)  and  otheis.  The  strongest  lines  can 
be  grouped  into  three  pairs.  Certain  of  the  lines  (4726’9  and  4692T) 
observed  by  Demargay  are  certainly  those  of  barium,  and  two  bands 
(4627  and  4454)  are  due  to  his  having  used  radium  chloride,  whereas 
the  authors  used  bromide  and  did  not  find  these.  It  may  be  confidently 
asserted  that  none  of  the  strongest  radium  lines  coincide  with  the  solar 
lines  measured  by  Rowland.  J.  McC. 

Radioactivity  of  Metals  Generally.  J.  C.  McLennan  and 
E.  E.  Burton  (Phil.  Mag.,  1903,  [vi],  6,  343 — 350). — It  is  found 
that  a  cylinder  of  any  metal  enclosed  within,  and  insulated  from,  a 
second  cylinder  of  the  same  material  gradually  acquires  a  negative 
charge  and  ultimately  reaches  a  state  of  equilibrium  in  which  its 
potential  is  lower  than  that  of  the  enclosing  cylinder.  The  ex¬ 
periments  indicate  that  the  most  probable  explanation  lies  in  the 
supposition  that  an  excess  of  positively  charged  corpuscles  are 
emitted  from  the  metal  and  that  constancy  is  attained  when  the 
current  between  the  cylinders  counterbalances  the  loss  of  positive 
electricity.  L.  M.  J. 
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Researches  on  Radioactive  Substances.  'Sklodowska  Curie 
[Ann.  Chim.  Phys.,  1903,  |[vii],  30,  99— -144). — A  resume  of  work 
already  published  (compare  Abstr.,  1900,  ii,  81,  82,  83,  126,  654  ; 
1901,  ii,  216,  298,  589  ;  1902,  ii,  190,  562).  The  author  gives  an 
historical  account  of  radioactive  substances,  discusses  the  radioactivity 
of  uranium  and  thorium,  and  describes  what  is  known  of  polonium, 
radium,  and  actinium. 

By  fractionally  crystallising  ordinary  barium  chloride  (50  kilos.),  it 
has  not  been  possible  to  separate  any  portion  showing  radioactivity. 

J.  McC. 

Oxidising  Action  of  the  Rays  from  Radium  Bromide  as 
shown  by  the  Decomposition  of  Iodoform.  W illiam  B.  Hardy  and 
Miss  E.  G.  Willcock  ( Proc .  Roy.  Soc.,  1903,  72,  200 — 204). — A 
solution  of  iodoform  in  chloroform  rapidly  becomes  violet  on  account 
of  the  decomposition  of  the  iodoform  with  liberation  of  free  iodine. 
The  decomposition  only  takes  place  if  oxygen  is  present,  but  the 
amount  necessary  is  exceedingly  minute,  and  is  induced  by  a  radiant 
energy.  The  decomposition  is  accelerated  by  the  presence  of  sodium 
chloride,  potassium  chloride,  potassium  nitrate,  lead  nitrate,  barium 
nitrate,  and  barium  chloride,  but  is  retarded  by  potassium  sulphate, 
calcium  carbonate,  barium  sulphate,  and  magnesium  carbonate ;  the 
influence  of  these  salts  seems  to  be  a  surface  action  entirely. 

The  influence  of  the  radiations  from  radium  bromide  in  promoting 
the  decomposition  has  been  studied.  By  suitably  screening  the  tube 
containing  the  radium  salt,  it  was  found  that  the  ft  rays  are  mainly 
effective  in  causing  the  decomposition,  but  they  rays  are  also  endowed 
with  chemical  activity.  The  Rontgen  rays  also  cause  the  change  to 
take  place. 

The  authors  conclude  that  the  physiological  action  of  radium  rays 
is  due  to  their  power  of  penetration  rather  than  to  the  fact  that  they 
exert  any  novel  or  very  intense  chemical  action.  They  reach  parts 
which  are  shielded  by  a  cuticle  very  impervious  to  light  waves,  and  in 
the  subjacent  tissues  they  induce  some  process  of  oxidation  which 
does  not  take  place  without  radiant  energy.  J.  McC. 

Experiments  in  Radioactivity  and  the  Production  of  Helium 
from  Radium.  Sir  Willtam  Ramsay  and  Frederick  Soddy  {Proc. 
Roy.  Soc.,  1903,  72,  204 — 207). — It  has  been  proved  that  the  inert 
gases  of  the  air  possess  no  inherent  radioactivity,  and  the  discharging 
power  of  air  which  has  been  noticed  by  many  observers  is  caused  by 
extraneous  radioactivity. 

The  radium  emanation  withstands  prolonged  sparking  with  oxygen 
over  alkali,  and  no  effect  is  produced  by  passing  it  over  a  heated 
mixture  of  magnesium  powder  and  lime.  When  the  mixture  with 
oxygen  had  been  sparked  for  some  time,  the  oxygen  was  withdrawn 
by  means  of  phosphorus  and  no  visible  residue  was  left.  But  when 
another  gas  was  introduced  into  the  tube  and  then  withdrawn,  it  was 
found  to  be  radioactive. 

The  emanation  from  radium  can  be  dealt  with  as  a  gas ;  it  can 
be  extracted  by  means  of  a  mercury  pump ;  it  can  be  con¬ 
densed  in  a  U-tube  in  liquid  air  ;  when  condensed,  it  can  be  washed 
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with  another  gas  to  which  it  communicates  no  radioactivity.  The 
passage  of  the  emanation  through  glass  tubes  can  be  seen  in  a  dark 
room.  When  compressed,  the  luminosity  is  increased.  The  emanation 
causes  the  same  chemical  changes  as  the  radium  salt  itself  does. 
The  emanation  pumped  off  from  50  milligrams  of  radium  bromide 
after  dissolving  in  water,  when  stored  with  oxygen  in  a  glass  tube 
over  mercury,  turns  the  glass  distinctly  violet  in  a  single  night ;  if 
moist,  the  mercury  becomes  coated  with  a  film  of  the  red  oxide,  but  if 
dry  it  is  not  attacked.  A  mixture  of  the  emanation  with  oxygen  pro¬ 
duces  carbon  dioxide  when  passed  through  a  lubricated  stopcock. 

The  gas  evolved  from  a  solution  of  radium  bromide  consisted  mainly 
of  oxygen  and  hydrogen,  which  were  removed,  and  the  residue  in  a 
vacuum  tube  showed  the  spectrum  of  carbon  dioxide.  The  vacuum 
tube  was  in  communication  with  a  U-tube,  which  was  now  cooled  in 
liquid  air,  and  this  caused  the  brilliancy  of  the  carbon  dioxide 
spectrum  to  diminish,  and  at  the  same  time  the  D3  helium  line 
appeared. 

The  emanation  from  radium  bromide  was  conveyed  by  means  of 
oxygen  into  a  U-tube  cooled  in  liquid  air  and  the  oxygen  was  then 
pumped  out.  The  residue  was  washed  with  oxygen,  then  connected 
with  a  vacuum  tube  ;  the  spectrum  observed  was  a  new  one,  probably 
that  of  the  emanation,  but  after  four  days  the  tube  showed  the 
helium  spectrum  unmistakably.  J.  McC. 

Chemical  Energy  in  Connection  with  the  Phenomena  Ex¬ 
hibited  by  Radium.  Nicolai  N.  Beketoff  (J.  Russ.  Rhys.  Chem.  Soc., 
1903,  35,  189 — 197), — The  author  considers  that  the  atoms  of  the 
elements  are  formed  by  the  condensation  of  a  number  of  small  par¬ 
ticles  of  some  primary  material  possessing  a  very  large  amount  of 
energy,  and  that  by  such  condensation,  energy  is  lost,  the  loss  becoming 
less  as  the  amount  of  condensation  increases.  Some  limit  must  exist 
to  the  condensation  possible,  and  this  seems  to  have  been  attained  in 
the  case  of  radium,  which  so  readily  decomposes.  The  decomposition 
of  radium  is  paralleled  by  the  auto-catalysis  of  endothermic  com¬ 
pounds  such  as  tellurium  hydride  and  hydrogen  peroxide,  and  also  by 
the  disintegration  of  metals  by  the  electric  current.  T.  H.  P. 

Dependence  of  the  Refractive  Index  of  Gases  on  Tempera¬ 
ture.  George  W.  Walker  (Phil.  Trans.,  1903,  A,  201,  435 — 455). 
— With  the  aid  of  Jamin’s  interference  method,  the  author  has  deter¬ 
mined  at  various  temperatures  between  10°  and  100°  the  index  of 
refraction  of  air,  hydrogen,  carbon  dioxide,  ammonia,  and  sulphur 
dioxide;  the  values  at  N.T.P.  are  respectively  T0002928,  T0001407, 
1 '0004510,  1,0003793,  L0006758.  The  temperature  coefficients  of  the 
index  of  refraction  for  these  five  gases  are  respectively  0'00360, 
0'00350,  0'00380,  0'00390,  0'00416,  values  which  are  less  than  those 
obtained  by  Mascart.  J.  C.  P. 

Multirotation  of  Lactose.  C.  S.  Hudson  (Zeit.  physikal.  Chem., 
1903,44,  487 — 494)  — Lactose  exists  in  three  modifications  :  (1)  lactose 
hydrate,  the  specific  rotation  of  which  in  freshly  prepared  solution  is 
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about  +85°,  subsequently  falling  to  +  52‘50;  (2)  lactose  anhydride, 
solutions  of  which  cannot  be  distinguished  from  those  of  the  hydrate  ; 
(3)  lactose  lactone,  the  specific  rotation  of  which  in  freshly  prepared 
solution  is  about  +  35°,  slowly  rising  to  +  52‘5°.  The  multirotation 
of  lactose  is  attributed  by  the  author  to  the  gradual  establishment  of 
the  equilibrium  represented  in  the  equation  C/12H24012  (hydrate)  ^ 
C12H22On  (lactone)  +  H20. 

Starting  from  this,  the  author  deduces  the  relation  k  +  k'  = 
1  jt.  log(r0—  )/(r  —  ),  where  k  and  1c  are  the  velocities  of  decom¬ 

position  and  formation  of  the  hydrate  ;  r0  is  the  value  of  the  rotation 
when  all  the  sugar  is  present  as  hydrate,  r  is  the  value  at  time  t,  and 
r0 o  is  the  final  value.  The  change  of  rotation  is  actually  found  to 
follow  the  course  required  by  the  above  equation,  and  thus  it  is  possible 
to  get  a  definite  numerical  value  for  k  +  k'.  If  now  the  change  of 
rotation  is  followed  in  a  solution  kept  saturated  with  the  hydrate,  it  is 
similarly  possible  to  get  a  numerical  value  for  k1.  From  these  data, 
k/k',  that  is,  the  equilibrium  constant  of  the  reaction,  can  be  calculated. 
Hence,  taking  +82‘5°  as  the  specific  rotation  of  the  hydrate,  and 
+  52,5°  as  the  final  specific  rotation  of  lactose,  the  author  calcu¬ 
lates  the  specific  rotation  of  the  lactone  form  as  +  34°,  in  close  agree¬ 
ment  with  actual  observation. 

Theoretically,  k  +  k'  (that  is,  the  velocity  of  multirotation)  is  the 
same  whether  a  solution  of  the  hydrate  or  one  of  the  lactone  is  origin¬ 
ally  taken,  a  conclusion  borne  out  by  comparative  experiments  at 
several  temperatures.  J.  0.  P. 


Action  of  Inorganic  Compounds  on  the  Rotation  of  Quinic 
Acid.  Eberhard  Rimbach  and  Ph.  Schneider  (Zeit.  physikal.  Chem., 
1903,  44,  467 — 486). — The  results  of  the  authors'  investigations,  which 
are  of  a  preliminary  character,  are  summarised  as  follows.  The  power 
of  influencing  to  any  noticeable  extent  the  rotation  of  quinic  acid  is 
confined  to  members  (1)  of  the  carbon  family,  namely,  titanium, 
zirconium,  tin,  and  thorium;  (2)  of  the  oxygen  family,  namely,  molyb¬ 
denum, tungsten,  and  uranium.  Theoxygen  derivativesof  these  elements, 
it  is  noted,  are  all  of  an  acid  character.  As  regards  direction  and  extent 
of  the  above-mentioned  influence,  zirconium  in  particular  is  classed 
along  with  molybdenum,  tungsten,  and  uranium,  the  elements  which 
previous  investigators  have  found  specially  efficient  in  increasing  the 
rotation  of  oxy-acids.  Comparison  of  the  effects  produced  on  the 
rotation  of  malic,  tartaric,  and  quinic  acids,  shows  that  the  increase 
of  the  rotation  diminishes  with  the  number  of  hydroxyl  groups  present 
in  the  molecule  of  the  active  acid.  As  in  the  case  of  other  active 
oxy-acids,  so  in  that  of  quinic  acid,  it  has  been  frequently  observed  that 
the  rotation  reaches  a  maximum  when  the  active  acid  aBd  the  stimu¬ 
lating  inorganic  compound  are  present  in  molecular  proportions.  The 
explanation  of  this  is  doubtless  that  complex  molecules  are  formed  with 
a  higher  rotation  than  the  quinic  acid  itself.  The  rotation  of  quinic 
acid  is  only  very  slightly  affected  by  the  majority  of  inorganic  com¬ 
pounds,  and  is  nearly  independent  of  the  dilution.  J.  C.  P. 
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Effect  of  Pressure  on  Phosphorescing  Sulphides.  Percy 
Waentig  (Zeit.  physikal.  Chern.,  1903,  44,  499 — 500). — In  reference 
to  a  recent  paper  by  Tafel  (Ann.  Physik,  1903,  11,  3),  the  author 
records  his  observation  that  certain  phosphorescent  sulphides  when 
ground  in  a  mortar  lose  their  power  of  phosphorescence,  and  at  the 
same  time  assume  another  colour,  the  new  colour  being  apparently 
complementary  to  that  of  the  phosphorescence.  If  the  powder  is  then 
heated  to  the  temperature  at  which  it  was  prepared,  the  phosphores¬ 
cence  and  the  original  colour  of  the  substance  are  fully  restored. 

J.  C.  P. 


Relationships  between  Galvanic  Elements  with  several 
Liquids.  Marcellin  P.  E.  Berthelot  ( Compt .  rend",  1903,  137, 
285—290.  Compare  Abstr.,  1902,  ii,  375,  376,  439,  440,  546,  591  ; 
this  vol.,  ii,  3,  258,  259,  464,  524,  525,  526). — In  a  cell  composed  of 
two  liquids  and  two  electrodes  of  different  metals,  if  the  E.M.F.  of  the 
system  M  |  A.  B  ]  M'  is  olab,  and  that  of  the  system  M'  j  A.B  |  M  is  a ba, 
the  sum  of  these  is  equal  to  the  sum  of  the  E.M.F.  of  cells  having 
each  of  the  liquids  separately,  and  in  each  case  the  two  different 
electrodes.  If  the  E.M.F.  of  the  system  M  j  A  j  M'  is  represented  by 
o.a,  and  that  of  the  system  M  |  B  ]  M'  by  aj?,  then  a^js  +  o-ba  —  a-A  +ae. 
The  metals  used  in  the  experimental  verification  of  this  deduction 
were  zinc  and  copper,  copper  and  platinum,  and  zinc  and  platinum ; 
the  liquids  used  were  solutions  of  (1)  zinc  sulphate  and  boric  acid, 
(2)  sodium  sulphate  and  boric  acid,  (3)  sodium  sulphate  and  sulphuric 
acid,  (4)  sodium  sulphate  and  zinc  sulphate,  (5)  sulphuric  acid  and 
boric  acid,  and  (6)  zinc  sulphate  and  sulphuric  acid. 

If  the  E.M.F.  of  the  system  containing  two  liquids  and  the  metals 
MM'  be  represented  by  olab,  that  with  the  metals  reversed  by  a  ba,  that 
with  the  metals  M' M”  by  (3ab,  and  that  with  the  metals  MAI"  by 
7 ab,  then  it  has  been  found  that  aAB  +  aBA  +  (Sab  +  /3ba  —  y ab  +  y ba. 

Similar  relationships  can  be  established  for  cells  containing  more 
than  two  liquids.  In  the  case  of  a  system  containing  three  liquids 
and  two  electrodes  of  the  same  metal,  if  the  E.M.F.  of  M  |  ABC  |  if/is 
ciabc,  of  M  |  BAC  j  M  is  cibac,  and  of  M  j  ACB  |  M  is  ciacb,  and  if  the 
E.M.F.  of  the  systems  with  two  liquids  are  respectively  aAB  for 
M  |  AB  |  M,  a^cfor  M  |  AC  |  M,  anda^e  for  M  j  BC  |  M,  then  uabo  + 
ubac  +o>acb  =  ctAB  +ciac  +  bc .  »This  is  easily  deduced  by  assuming  that 
the  effects  which  take  place  at  the  surfaces  of  contact  of  the  liquids  are 
related  in  the  manner  expressed  by  AC  +  CB  —  AB.  The  E.M.F.  of 
systems  containing  several  liquids  and  two  electrodes  of  different 
metals  can  be  connected  in  a  similar  manner  with  the  E.M.F.  of  cells 
containing  one  liquid  only  :  if  an  element  consists  of  n  liquids,  Av  A2, 
A3,  .  .  .  .,  An,  and  two  electrodes  of  different  metals,  M  and  M',  then 
the  number  of  systems  which  can  be  constructed  by  rearranging  the 
liquids  is  represented  by  1  x  2  x  3  x  .  .  xn.  The  sum  of  the  E.M.F. 
of  these  elements  is  connected  with  the  E.M.F.  of  elements  with  a 
single  liquid  between  the  same  electrodes  by  the  formula  : 

^aAiA' . At 4  =  1x2x3 . x  (n  —  l)(a,4x  +  uj2  4* . +  aA«)* 

J.  McU. 
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Remarks  Concerning  the  Relationships  between  Galvanic 
Elements  containing  the  same  Liquids  between  Two  Different 
or  Identical  Electrodes.  Marcellin  P.  E.  Berthelot  ( Compt . 
rend.,  1903,  137,  291 — 292.  Compare  preceding  abstract). — The 
E.M.F.  of  cells  with  three  liquids,  two  liquids,  and  one  liquid  between 
zinc  and  copper,  between  zinc  and  platinum,  and  between  copper  and 
platinum  electrodes,  and  in  the  case  of  the  three  and  two  liquid 
elements  with  the  electrodes  reversed,  have  been  determined.  The 
solutions  used  were  sodium  sulphate,  zinc  sulphate,  and  sulphuric  acid. 
The  results  show  that  the  E.M.F.  of  cells  with  Zn  |  Cu  and  Cu  |  Zn 
electrodes  are  almost  identical,  in  spite  of  the  variation  of  the  liquids 
in  contact  with  each  metal.  The  values  are  almost  the  same  with 
these  electrodes  in  elements  with  two  liquids  or  elements  with  only 
one  liquid,  and  this  suggests  that  the  E.M.F.  is  dependent  only 
on  the  nature  of  the  two  metals.  Comparison  of  the  results  obtained 
indicates  that  the  variations  of  the  E.M.F.  found  with  the  several 
electrodes  depends  on  the  heat  of  oxidation  of  the  metals.  Taken 
collectively,  the  results  show  that  there  is  an  essential  difference 
between  the  E.M.F.  of  elements  with  different  metals  for  electrodes 
and  elements  with  two  similar  electrodes.  In  the  latter  case,  the  effect 
is  due  to  the  contact  between  a  metal  and  two  different  liquids,  but  in 
the  former  case  the  effect  is  principally  due  to  the  opposition  of  the 
two  metals.  J.  McC. 

Galvanic  Elements  with  Several  Different  Liquids  and 
Identical  Metallic  Electrodes.  Marcellin  P.  E.  Berthelot  {Compt. 
rend.,  1903,  137,  421-430.  Compare  this  vol.,  ii,  524).— The  E.M.F. 
of  elements  containing  the  same  metal  (zinc,  copper,  or  platinum)  as 
electrodes  and  several  liquids  in  porous  cells  have  been  determined. 
In  the  first  case,  the  terminal  liquids  were  solutions  of  normal  salts 
(zinc  sulphate  and  sodium  sulphate),  and  other  salt  solutions,  acids,  or 
alkalis  were  interposed  between  these.  In  all  cases,  the  difference  of 
potential  was  very  small.  In  some  instances,  where  several  liquids 
were  interposed,  practically  no  E.M.F.  was  obtained,  but  this  does  not 
indicate  that  there  is  no  potential  difference  at  the  surfaces  of  contact 
of  the  various  liquids,  but  only  that  the  final  effect  is  the  result  of 
compensation. 

"When  the  terminal  liquids  are  solutions  of  an  acid  and  of  a  normal 
salt,  the  E.M.F.  is  low  if  the  acid  is  a  weak  one  like  boric  acid,  but  it 
is  comparatively  high  if  sulphuric  acid  is  used,  and  particularly  with 
platinum  electrodes.  The  E.M.F.  does  not  remain  constant  for  any 
length  of  time,  because  by  diffusion,  sulphuric  acid  gets  into  the  other 
solutions  and  very  greatly  modifies  their  properties  from  an  electro¬ 
motive  point  of  view. 

With  an  alkali  solution  for  one  terminal  liquid,  and  a  normal  salt 
solution  for  the  other,  the  E.M.F.  is  comparatively  high,  and  almost 
the  same  for  a  two-liquid  cell  as  when  other  solutions  are  interposed 
between  these  liquids.  The  high  E.M.F.  is  attributed  to  the  special 
electrochemical  relationship  between  metallic  oxides  and  alkalis ;  with 
respect  to  acids  and  normal  salts,  the  metal  (zinc,  copper,  platinum) 
oxides  are  electropositive,  but  with  reference  to  alkalis  they  are  electro- 
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negative,  and  these  two  influences  acting  on  the  two  electrodes  will 
tend  to  establish  a  considerable  potential  difference. 

A  high  E.M.F.  is  also  produced  when  the  terminal  liquids  are 
solutions  of  an  acid  and  of  an  alkali,  and  the  E.M.F.  is  almost  the 
same  with  salt  solutions  interposed,  as  when  only  the  two  liquids  are 
used. 

The  author  discusses  shortly  the  seat  of  energy  in  the  various 
galvanic  elements  described  by  him.  J.  McC. 

Chemical  Potential  and  Electromotive  Force.  Wilder  D. 
Bancroft  ( J .  Physical  Chem 1903,  7,  416 — 427). — The  author  states 
that  the  paper  is  chiefly  based  on  a  letter  from  Gibbs.  In  a  system 
in  which  there  is  a  flux  of  electricity,  the  equation  for  equilibrium  is 
(V"  -  V)  +  aa(y"  —  y!  -  <£"  +  </>')  =  o ,  where  V",  V'  are  the  electrical 
potentials  of  pieces  of  the  same  kind  of  metal  connected  with 
the  electrodes,  <£',  <£"  are  the  gravitational  potentials  assumed  to  be 
uniform,  y,  y"  are  the  intrinsic  potentials,  and  aa  is  Maxwell’s 
electrochemical  equivalent.  From  this,  neglecting  the  gravitational 
potentials  and  assuming  Avogadro’s  law  to  hold  in  the  solution,  is 
deduced  for  a  cell  with  concentration  electrodes  (V"  —  V')  =  a^(B  + 
AT  logy aj  Ma  -  y"a)>  where  ya  is  the  density  of  a  component,  and  Ma  its 
molecular  weight,  B  depends  on  solvent  and  temperature.  This  may  be 
written  V"  -  V '  =  aaAT/ Ma.\og(yajG),  similar  to  the  Nernst  expression, 
but  has  the  advantage  of  bringing  out  the  fact  that  G  (the  solution 
pressure  of  Nernst’s  formula)  is  a  function  of  at  least  three  variables, 
electrode,  solvent,  and  temperature.  Other  formulas  of  Nernst  and 
Planck,  as,  for  example,  those  applied  in  the  case  of  cells  with  electro¬ 
lytes  of  different  concentration,  are  also  deducible  from  the  fundamental 
equation.  L.  M.  J. 

Laws  Governing  Electric  Discharges  in  Gases  at  Low  Pres¬ 
sures.  W.  R.  Carr  [Phil.  Trans.,  1903,  A,  201,  403 — 433). — Paschen 
has  found  that  with  spherical  electrodes  and  a  given  spark  potential 
the  gaseous  pressure  at  which  an  electric  discharge  occurs  is  inversely 
proportional  to  the  distance  between  the  electrodes.  The  author, 
using  parallel  plate  electrodes  in  a  uniform  field,  extends  the  application 
of  the  above  law  to  a  number  of  gases  (air,  hydrogen,  and  carbon 
dioxide)  for  pressures  at,  and  below,  the  critical  pressure  (this  being  the 
pressure  for  which  the  spark  potential  has  its  minimum  value).  The 
values  of  the  spark  potentials  were  for  all  pressures,  independent  (1) 
of  the  size  of  the  electrodes,  provided  the  discharge  took  place  in  a 
uniform  field ;  (2)  of  the  material  of  the  electrodes,  iron,  zinc, 
aluminium,  and  brass  beiDg  used  in  turn.  Paschen’s  law  appears  to  be 
applicable  so  long  as  the  distance  between  the  electrodes  is  greater 
than  the  diameter  of  the  sphere  of  molecular  action.  The  minimum 
spark  potential  varies  with  different  gases,  but  is  a  constant  for  a  given 
gas,  independent  alike  of  the  gaseous  pressure  and  of  the  distance 
between  the  electrodes.  From  the  author’s  results  it  seems  that  the 
minimum  spark  potential  is  a  property  of  the  atom  rathar  than  of  the 
molecule ;  for  any  selected  gas  its  value  may  be  calculated  additively. 

J.  C.  P. 
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Do  the  Ions  carry  the  Solvent  with  them  in  Electrolysis  ? 

Cornelis  A.  Lobry  de  Bruyn  ( Proc .  K.  Akad.  Wetensch .  Amsterdam, 
1903,  6,  97 — 99). — The  electrolysis  of  a  solution  of  silver  nitrate  in  a 
mixture  of  methyl  alcohol  and  water  was  carried  out  between  silver 
electrodes.  After  the  electrolysis,  the  solutions  at  the  cathode  and  at 
the  anode  were  analysed.  No  change  in  the  concentration  of  the 
methyl  alcohol  could  be  detected,  although  the  method  adopted  was 
sufficiently  accurate.  The  result,  therefore,  indicates  that  there  is  no 
migration  of  solvent  molecules  with  the  ions,  although  it  is  possible 
that  the  two  ions  act  in  a  similar  manner  and  carry  equal  quantities  of 
one  or  both  of  the  solvents,  but  in  opposite  directions.  J.  McC. 

Colour  of  Ions.  Al.  Pfluger  [Ann.  Pliysik,  1903,  [iv],  12, 
430 — 438). — The  absorption  of  solutions  of  permanganates  and  of  solu¬ 
tions  of  salts  of  jo-rosaniline  have  been  quantitatively  determined,  and 
Ostwald’s  statement  that  “  the  spectra  of  dilute  solutions  of  different 
salts  with  the  same  coloured  ion  are  identical  ”  has  been  fully  confirmed. 
The  absorption  of  the  permanganate  solutions  examined  was  in  all 
cases  the  same,  although  the  dissociation  was  not  complete.  J.  McC. 

Stability  of  Salts  with  Oxidisable  Cathions  and  Anions. 
Bichard  Abegg  (Zeit.  Elektrochem.,  1903,  9,  569 — 572). — The  tendency 
of  an  element  of  valency  n  in  contact  with  a  solution  containing  its 
own  ions  in  concentration  c  to  take  up  a  positive  charge  of  electricity 
is  measured  by  its  electrolytic  potential  E0  -  0‘058/wlogc.  The  tendency 
of  an  ion  of  a  lower  degree  of  oxidation  to  take  up  a  positive  charge 
and  so  pass  into  an  ion  of  a  higher  degree  of  oxidation  may  be 
measured  in  volts  in  a  similar  way.  The  author  shows  how  the 
stability  of  a  salt,  in  aqueous  solution,  is  connected  with  these 
electrolytic  (or  oxidation)  potentials.  The  following  is  an  example  of 
the  method  employed,  which  is  applied  to  a  number  of  well  known 
cases.  The  tendency  of  a  ferric  ion  to  lose  a  positive  charge  and  so  to 
pass  into  a  ferrous  ion  in  a  solution  containing  [Fe"']  and  [Fe”J 
gram-molecules  of  ferric  and  ferrous  ions  per  litre  is  0'71  + 
0'0581og[Fe”‘]/[Fe’’]  volts.  The  tendency  of  an  iodine  ion  to  lose  a 
negative  charge  (or,  what  comes  to  the  same  thing,  to  take  up  a 
positive  charge)  and  so  change  into  neutral  iodine  is  —  052  + 
0-0581og[I']  volt.  In  a  solution  containing  ferrous,  ferric,  and  iodine 
ions,  equilibrium  will  be  attained  when  the  tendency  of  the  ferric  ions 
to  lose  positive  charges  is  equal  to  that  of  the  iodine  ions  to  take  up 
positive  charges,  that  is,  when  0'71  +  0'0581og[Fe*”]/[Fe’‘]  =  -  0-52  + 
0-0581og[I']  or,  when  [Fe"’][r]/[Fe“]  =  1/1900.  Chemically,  this  means 
that  ferric  iodide  can  only  exist  in  solution  in  presence  of  an  enormous 
excess  of  ferrous  iodide,  or  if  iodine  ions  (potassium  iodide,  for  example) 
are  added  to  a  ferric  salt,  the  greater  part  of  the  latter  is  reduced  to 
ferrous  salt  and  the  iodine  ions  are  converted  into  free  iodine.  A 
similar  calculation  for  bromine  gives  [Fe"’][Br']/[Fe”]  =  76000,  which 
shows  that  ferric  bromide  is  quite  stable.  T.  E. 

Electrolytic  Conductivity  of  Solutions  of  Sodium  in 
Mixtures  of  Ethyl  or  Methyl  Alcohol  and  Water.  S.  Tymstra 
(Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1903,  6,  104 — 107). — The  con- 
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ductivity  of  solutions  of  sodium  in  different  mixtures  of  ethyl  alcohol 
and  water  and  methyl  alcohol  and  water  have  been  determined  at  18°. 
The  two  alcohols  behave  differently  ;  in  the  case  of  ethyl  alcohol,  the 
change  of  conductivity  with  varying  composition  of  the  solvent  is 
quite  regular,  but  with  methyl  alcohol  a  minimum  is  reached.  This 
minimum  is  dependent  on  the  dilution  of  the  solution  as  well  as  on 
the  composition  of  the  solvent ;  it  occurs  when  there  is  about  80  per 
cent,  of  methyl  alcohol  present,  but  only  becomes  evident  when  the 
dilution  is  greater  than  8  litres. 

The  minimum  occurs  in  the  neighbourhood  of  these  dilutions  at 
which  it  has  been  found  (Steger,  Ab&tr.,  1899,  i,  745  ;  Lobry  de  Bruyn 
and  Steger,  ibid.)  that  a  maximum  reaction  velocity  is  produced  in  the 
substitution  of  a  nitro-group  by  an  alkoxy-group  in  aromatic  compounds. 

J.  McC. 

Electrochemistry  of  the  Compounds  of  Iodine  and  Oxygen. 

I  and  II.  Erich  Muller  ( Zeit .  Elektrochem.,  1903,  9,  584 — 594  and 
707 — 716). — The  author  applies  Luther’s  theory  of  the  relation 
between  the  E  M.F.  corresponding  with  the  conversion  of  the  lowest, 
intermediate,  and  highest  stages  of  oxidation  of  a  substance  into  each 
other  (Abstr.,  1900.  ii,  705,  and  1901,  ii,  301)  to  the  reactions  (1)  I'  + 
4H20  +  SF  —  10/  +  8H* ;  (2)  I'  +  3H20  +  QF^z  10/  +  6H‘ ;  (3)  10/  + 
HaO  +  2F  10/  +  2H\  In  alkaline  solutions  containing  the  sub¬ 
stances  in  normal  concentration,  the  E.M.F.  found  at  platinised 
electrodes,  compared  with  the  normal  hydrogen  electrode,  are  0’227 
volt  for  (2)  and  0‘513  volt  for  (3),  from  which  the  value  0-2986  volt 
is  calculated,  by  Luther’s  formula,  for  reaction  (1),  whilst  the  value 
found  by  experiment  is  0’387  volt.  A  graphical  representation  of  the 
influence  of  the  concentration  of  the  ions  on  the  E.M.F.  of  the 
reactions  is  given,  and  this  is  used,  in  conjunction  with  the  above 
values,  to  deduce  the  behaviour  of  acidified  solutions  of  the  different 
iodine  compounds. 

The  second  part  of  this  communication  contains  a  graphical  method 
of  representing  the  changes  of  free  energy  which  accompany  the 
reactions  between  the  different  stages  of  oxidation  of  iodine.  An 
interesting  conclusion  is  drawn  that,  ‘‘  A  lower  and  a  higher  stage  of 
oxidation  can  only  react  to  form  a  given  intermediate  stage  when  all 
the  reactions  leading  to  the  other  intermediate  compounds  are  accom¬ 
panied  by  a  loss  of  free  energy.”  A  case  in  point  is  the  reaction 
between  periodate  and  iodine  ions  to  form  iodate.  This  does  not  take 
place  in  alkaline  solutions,  probably  because  the  reaction  of  these 
substances  to  form  another  intermediate  compound  (free  iodine)  is 
accompanied  by  gam  of  free  energy.  In  acid  solutions  or  in  presence 
of  platinum  black,  or  in  light  or  at  higher  temperatures,  this  is  no 
longer  the  case,  and  the  reaction  takes  place.  T.  E. 

Anode  Potentials  in  the  Formation  of  Lead  Carbonate  and 
Chromate.  Gerhard  Just  (Zeit.  Elektrochem.,  1903,  9,  547 — 549). 
— When  a  solution  containing  sodium  chlorate  and  carbonate  is 
electrolysed  with  a  lead  anode,  the  potential  at  the  anode  sometimes 
increases  gradually  by  more  than  1  volt  (the  current  being  kept 
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constant).  The  author  finds  that  the  lower  potential  is  that  of  lead  in 
a  solution  containing  bivalent  lead  ions,  whilst  the  higher  potential  is 
that  of  lead  peroxide,  but  the  potential  difference  between  a  lead 
anode  and  a  solution  containing  bivalent  lead  ions  depends  very  much 
on  the  anodic  current  density  (probably  owing  to  local  increase  of  the 
concentration  of  the  lead  ions),  so  that  at  high  current  densities  it  may 
rise  to  the  normal  value  for  lead  peroxide.  When  this  is  the  case, 
lead  peroxide  is,  of  course,  formed  on  the  anode.  In  the  solutions 
containing  chlorate  and  carbonate,  the  skin  of  lead  carbonate  formed  on 
the  anode  (Abstr.,  1902,  ii,  442)  diminishes  its  effective  surface  and  so 
increases  the  current  density  until  the  potential  rises  to  the  value 
at  which  lead  peroxide  is  formed.  T.  E. 

Electrolysis  of  Fused  Lead  Chloride  with  Reference  to  its 
Connection  with  Current  Density  and  Current  Yield.  A. 
Appelberg  (Zeit.  anorg.  Chem.,  1903,  36,  36 — 75). — In  continuation 
of  the  work  of  Helfenstein  (Abstr.,  1900,  ii,  383)  and  Auerbach 
(Abstr.,  1901,  ii,  590),  the  author  has  determined  the  current  yield  and 
studied  the  phenomena  which  occur  at  the  cathode  and  at  the  anode  in 
the  electrolysis  of  fused  lead  chloride.  The  arrangement  was  similar 
to  that  used  by  Helfenstein,  and  the  fused  lead  chloride  was  contained 
in  a  V-tube.  The  results  (exhibited  in  tables  and  graphically)  which 
are  obtained  with  varying  current  density  show  that  as  the  density 
decreases  the  yield  of  lead  diminishes  regularly.  If  the  current  yield 
curve  be  extrapolated,  it  meets  the  current  strength  axis  at  about  0‘05 
ampere  ;  therefore,  if  the  current  strength  is  reduced  below  this,  no 
lead  is  separated.  The  minimum  current  intensity  corresponding  with 
this  point  is  about  0-6  volt,  but  these  values  are  not  absolute,  since 
they  vary  with  the  conditions  of  the  experiment,  such  as  temperature 
and  distance  between  the  electrodes.  With  high  current  densities,  the 
polarisation  is  almost  constant  at  1 '25  volts,  and  is  independent  of 
the  density. 

The  chlorine  yield  was  determined  by  Auerbach’s  method,  using 
varying  current  density.  With  high  densities,  the  yield  agrees  with 
the  lead  yield,  but  with  low  densities,  the  agreement  is  not  good,  and 
this  is  to  be  attributed  to  variation  of  the  experimental  conditions. 

The  electrolysis  takes  place  in  a  cylindrical  vessel  standing  either 
vertically  or  obliquely,  just  as  in  the  V-tube  ;  in  all  cases,  the  current 
yield  is  independent  of  the  duration  of  the  electrolysis. 

When  a  cylindrical  cell  was  used,  a  cloud  of  lead  was  always  pro¬ 
duced  in  the  lead  chloride  ;  in  order  to  avoid  this,  a  current  of  chlorine 
was  passed  through  the  fused  mass,  but  this  was  not  successful  and  it 
lowered  the  current  yield. 

In  the  electrolysis  of  a  eutectic  mixture  of  lead  chloride  and 
potassium  chloride  (mixture  in  molecular  proportions,  melting  point 
about  430°),  no  lead  cloud  is  formed  ;  as  the  solubility  of  lead  in 
this  mixture  is  low  and  as  a  comparatively  low  temperature  can  be 
used,  it  has  been  found  that  at  high  current  densities  Faraday’s  law  is 
obeyed,  even  when  no  special  arrangement  is  adopted  for  separating  the 
electrodes.  The  eutectic  mixture  of  lead  chloride  and  sodium  chloride 
(about  2PbCl2  +  NaCl,  melting  point  440°)  behaves  in  quite  the  same 
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way.  Addition  of  ferric  chloride  to  the  fused  lead  chloride  diminishes 
the  yield  of  lead;  0'1  per  cent,  of  ferric  chloride  diminishes  the  yield 
to  76 -8  per  cent.,  and  when  2  per  cent,  of  ferric  chloride  is  present 
the  yield  is  only  about  20  per  cent. 

Richard  Lorenz  has  developed  the  formula  a  =  100  -  ( k/in )  to  express 
the  course  of  the  curves  obtained  ;  a  is  the  percentage  current  yield, 
k  and  n  are  constants,  and  i  is  the  current  strength.  J.  McC. 

Decompositions  in  Potassium  Cyanide  Silver  Baths. 
Eduard  Jordis  and  Wilhelm  Stramer  {Zeit.  Elektrochem.,  1903,  9, 
572 — 575). — The  decompositions  in  three  electroplating  baths  were 
studied.  Two  of  these  contained  a  solution  of  silver  cyanide  in 
potassium  cyanide  ;  one  of  them  was  used  for  plating,  whilst  the  other 
remained  idle  ;  the  third  bath  contained  a  solution  of  silver  chloride 
in  potassium  cyanide.  All  the  baths  lost  cyanogen,  the  working  baths 
more  quickly  than  the  idle  one  and  the  chloride  bath  more  quickly  than 
the  other.  The  amount  of  carbonate  increased  most  rapidly  in  the 
working  baths,  which  points  to  anodic  oxidation  of  cyanide ;  this  was 
most  marked  in  the  chloride  bath.  The  loss  of  cyanide  was  greater, 
however,  than  can  be  accounted  for  by  the  increase  of  carbonate  ;  after 
several  months’  work,  oxalic  and  acetic  acids  were  found  to  be  present. 
The  common  statement  that  new  silver  baths  give  bad  results  is  quite 
devoid  of  foundation.  T.  E. 

Reaction  Acceleration  and  Retardation  in  Electrical  Reduc¬ 
tions  and  Oxidations.  Rudolf  Russ  {Zeit.  pliysikal.  Chem.,  1903, 
44,  641 — 720). — The  depolarisation  caused  by  nitrobenzene,  p-nitro- 
phenol,  sodium  hypochlorite,  and  quinhydrone  with  gold,  platinum, 
silver,  iron,  and  nickel  electrodes  has  been  determined ;  the  first  two 
substances  were  examined  in  acid  and  in  alkaline  solutions.  The 
strongest  influence  is  exerted  by  gold  and  the  least  by  nickel.  The 
material  of  the  electrode  is  not  constant  in  its  action ;  by  prolonged 
cathodic  polarisation,  it  can  be  rendered  more  active,  but  this  activity 
is  of  an  unstable  nature. 

In  those  cases  where  the  depolarisation  is  good,  the  concentration- 
potential  curve  is  very  regular  and  represents  a  logarithmic  function. 
According  to  the  nature  of  the  electrode,  the  accelerating  or  retarding 
action  of  the  metal  is  indicated  by  the  curve.  The  total  effect 
must  be  regarded  as  the  sum  of  two  separate  effects — the  nature  of 
the  metal  used  and  its  particular  state  of  activity  at  the  time.  These 
two  effects  may  be  in  the  same  or  in  opposite  directions  so  far  as 
the  reduction  or  oxidation  is  concerned.  J.  McC. 

On  the  Possible  Forms  of  the  Melting  Point  Curve  for  Binary 
Mixtures  of  Isomorphous  Substances.  Johannes  J.  van  Laar 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1903,  6,  151 — 169). — A 
mathematical  paper  in  which  it  is  proved  that  in  the  curve  represent¬ 
ing  the  melting  points  of  binary  mixtures  of  isomorphous  substances 
an  interruption  may  occur.  In  this  connection,  it  is  necessary  to 
remember  that  unstable  phases  may  occur,  particularly  in  the  solid 
condition,  and  in  all  cases  it  is  possible  to  trace  the  melting  point 
curve  through  the  eutectic  point. 
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The  author  shows  that  the  occurrence  of  a  eutectic  point  and  the 
apparent  interruption  in  the  series  of  solid  mixtures  caused  by  it 
necessarily  follow  when  the  heat  required  for  the  mixing  of  the  solid 
phase  is  high  and  thus  causes  unstable  conditions.  In  reality,  the 
curve  is  continuous,  but  as  a  rule  only  a  part  of  the  continuous  curve 
above  the  eutectic  point  can  be  experimentally  determined. 

J.  McC. 


The  Specific  Heat  of  Solutions  of  Naphthalene  in  Various 
Organic  Solvents.  The  Heat  Change  arising  from  the  Dis¬ 
solution  of  Naphthalene  in  various  Solvents.  Cakl  Forch  (Ann. 
Physik,  1903,  [iv],  12,  202 — 210;  211 — 217). — The  specific  heats  of 
solutions  of  various  concentrations  of  naphthalene  in  chloroform, 
carbon  disulphide,  toluene,  benzene,  and  ether  have  been  determined. 
When  the  results  are  plotted  graphically,  it  is  found  that  the  specific 
heat  of  the  solutions  varies  almost  rectilinear ly  with  the  concentration. 
From  the  results,  the  specific  heat  of  naphthalene  has  been  calcu¬ 
lated  and  found  to  be  about  0'354,  although  the  value  from  the 
solutions  in  ether  is  0427.  The  specific  heat  of  solid  naphthalene 
is  about  0  32  and  that  of  liquid  naphthalene  is  0- 41,  therefore 
naphthalene  dissolved  in  carbon  disulphide,  toluene,  benzene,  or 
chloroform  has  a  specific  heat  just  a  trifle  higher  than  that  of  solid 
naphthalene,  whilst  in  ethereal  solution  its  specific  heat  approaches 
that  of  naphthalene  in  the  liquid  state. 

The  heat  of  solution  of  naphthalene  in  the  same  solvents  has  also 
been  determined.  In  toluene,  benzene,  or  chloroform,  the  heat  of 
solution  is  independent  of  the  dilution  ;  in  carbon  disulphide,  it  is  a  trifle 
higher  at  higher  concentrations,  and  in  ether  there  is  a  decided 
increase  in  the  heat  of  solution  as  the  concentration  rises.  The  heats 
of  solution  determined  were :  35  04  cal.  in  carbon  disulphide,  32'60 
cal.  in  toluene,  32'26  cal.  in  benzene,  27'04  cal.  in  chloroform,  and 
28'07  cal.  in  ether  at  1'63  per  cent.,  and  29'26  cal,  at  8'44  per  cent. 
The  heat  of  fusion  of  naphthalene  is  35 '6  cal.  and  agrees  with  the 
heat  of  solution  in  carbon  disulphide.  There  is  a  difference  between 
the  heat  of  fusion  and  heat  of  solution  in  toluene  and  benzene,  and  a 
greater  difference  in  the  cases  of  chloroform  and  ether.  J.  McC. 


Determination  of  Specific  Heats,  especially  at  Low  Tem¬ 
peratures.  H.  E.  Schmitz  (Proc.  Roy.  Soc.,  1903,  72,  177 — 193). — 
The  following  specific  heats  have  been  determined  : 


a.  b.  c. 

Copper .  0'0800  0'0793  0  0936 

Thallium...  0'0301  0  0326 

Lead  .  0  0294  0'0300  0 '03046 

Aluminium  0'1724  0  '1735  0 '21825 

Cast  Iron  0'0893  0'1189 


a . 

b. 

c. 

Nickel _ 

.  0  0843 

0'0823 

0-1094 

Cobalt  .... 

.  0‘0843 

0  0837 

0-10795 

Zinc . 

.  0'0839 

0-0849 

0  0931 

Silver  . 

.  0-0514 

0-0519 

0-0559 

Tin  . 

.  0-0498 

0-0508 

0-0552 

The  results  given  under  a  were  found  between  the  temperature  of 
liquid  air  and  the  ordinary  temperature  by  the  method  of  mixture. 
Those  given  under  b  were  obtained  by  determining  the  weight  of  ice 
which  was  formed  on  a  cylinder  of  the  metal  after  it  had  been  cooled 
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in  liquid  air  and  then  immersed  in  water.  Under  c,  the  results 
obtained  between  100°  and  20°  by  the  method  of  mixture  are  given. 

Comparing  these  results,  it  is  seen  that  the  proportional  alteration 
of  specific  heat  is  relatively  large  for  metals  of  low  atomic  weight. 
Consequently,  the  approximate  constancy  of  atomic  heat  for  the  higher 
temperature  range  is  not  preserved  for  the  lower  temperature  range, 
and,  in  fact,  for  the  metals  examined  at  the  lower  range  there  is  a 
progressive  rise  of  atomic  heat  with  atomic  weight.  J.  McC. 

Thermochemical  Studies  of  Colouring  Matters.  Rosaniline 
and  Pararosaniline.  Jules  Schmidlix  ( Compt .  rend.,  1903,  137, 
331 — 334). — The  heats  of  neutralisation  of  rosaniline  and  pararos- 
aniline  have  been  determined ;  on  account  of  the  low  solubility,  it  was 
only  possible  to  carry  out  the  determinations  with  dilute  solutions  of 
acids.  It  was  found  that,  besides  the  thermal  change  due  to  neutralisa¬ 
tion,  another  heat  change,  sometimes  negative  and  sometimes  positive, 
takes  place,  which  is  accompanied  by  either  a  development  or  a  destruc¬ 
tion  of  colour.  This  second  phenomenon  is  probably  due  to  hydration 
or  dehydration.  The  dissolution  of  the  base  of  rosaniline  in  acetic 
acid  is  accompanied  by  two  superposed  thermal  changes  which  take 
place  at  different  speeds.  The  observed  effects  were  :  C(C(;H4-NH2)3*OH 
(colourless)  +  C2H402  =  C(C6H4*HH2)2(0H)-C6H4-NH2,C2H402  (colour¬ 
less) +7*87  Cal.,  and  C(CfiH4‘NH2)2(0H),C6H4‘NH2,C2H402  (colour¬ 
less)  =  H20  +  C(CflH4NH2)2:C6H4:NH,C2H402  (coloured)  -  3 -39  Cal. 

With  hydrochloric  acid,  the  reaction  is  different,  because  a  coloured 
solution  is  first  formed  on  dissolving  the  mono-  or  tri-hydrochloride  in 
this  acid,  and  the  product  then  becomes  hydrated  to  yield  a  colourless 
carbinol  derivative.  The  following  table  gives  the  heats  of  neutralisa¬ 
tion  of  the  salts  of  rosaniline  and  pararosaniline  : 


Monohydrochlorides. 

Base  dissolved  in  (HC1  +  100H2O)... 
Dissolved  hydrochloride  . 

Pararos- 
a  inline. 

+  18-53  Cal. 
8-39  „ 

Rosaniline. 

+  18-75  Cal. 
8-66  „ 

Solid  base  +  HC1  (solution)  =  solid 
hydrochloride  +  H20  . 

10-14  „ 

10-13  „ 

Trihydrochlorides. 

Hydrochloride  dissolved  in  (HC1  + 

100H2O)  . 

Dissolved  trihydrochloride . 

8-39  „ 

1-99  „ 

8-66  „ 
2-31  „ 

Solid  hydrochloride  +  2  HC1  (solu¬ 
tion)  =  solid  trihydrochloride . 

6-35  „ 

6-40  „ 

Sulphates. 

Base  dissolved  in  (H2S04  +  200H20) 
Sulphate  . 

21-20  „ 
10-58  „ 

21-51  „ 

10-92  „ 

Solid  base  +  ^H2S04  (dissolved)  = 
solid  sulphate  +  H20  . 

10-62  „ 

10-59  „ 
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Pararos- 

Aoetates.  aniline.  Rosaniline. 

Base  dissolved  in  2‘7  percent,  acetic 
acid  .  +  5-19  Cal.  +  543  Cal. 


Dissolved  acetate  .  P33  „  1  '59 

Solid  base -(- C2H402  (dissolved)  = 
solid  acetate  +  H20 .  3-86  „  3-84 

Oxalates. 


Base  dissolved  in  (HC1  +  100H2O  + 


KW)4) . 

1970  „ 

19-67  „ 

Oxalate  dissolved  in  (HC1  +  100H2O) 

12-43  „ 

12-74  „ 

Solid  base  +  ^C2H2Oq  (dissolved)  = 

solid  oxalate +  H00 . 

7-27  „ 

6-93  „ 
J.  McC 

Lowering  of  the  Freezing  Point  of  Aqueous  Hydrogen 
Peroxide  by  Sulphuric  and  Acetic  Acids.  Harry  C.  Jones  and 
GtRantland  Murray  ( Amer .  Chem.  J.,  1903,  30,  205 — 209.  Compare 
Jones,  Barnes,  and  Hyde,  Abstr.,  1902,  ii,  203;  Jones  and  Carroll, 
this  vol.,  ii,  131). — Sulphuric  acid  produces  a  much  greater  lowering 
of  the  freezing  point  of  hydrogen  peroxide  than  of  water,  and  the 
molecular  lowering  is  greater  the  more  concentrated  the  solution  of 
hydrogen  peroxide.  The  freezing  point  of  water  is  lowered  by  acetic 
acid  to  an  extent  which  corresponds  approximately  with  the  slight 
dissociation  of  the  acid,  whilst  the  freezing  point  depressions  in  the  case 
of  hydrogen  peroxide  are  somewhat  greater  than  with  water.  Sulphuric 
and  acetic  acids  seem,  therefore,  to  undergo  greater  electrolytic  dis¬ 
sociation  in  hydrogen  peroxide  than  in  water.  A.  McK. 

New  Laws  of  Tonometry  which  can  be  Deduced  from 
Raoult’s  Experiments.  E.  Wickersheimer  ( Compt .  rend.,  1903, 
137,  319 — 322). — Starting  with  the  Clapeyron  and  Clausius’  equation, 
the  author  mathematically  deduces  that  the  expenditures  of  heat  neces¬ 
sary  to  separate  from  a  solution  the  same  quantity  of  the  solvent  either 
in  the  solid  or  the  gaseous  state,  are  in  the  proportion  of  the  squares 
of  the  absolute  freezing  and  boiling  points.  From  Raoult’s  law,  it  is 
deduced  that  whatever  be  the  substance  (non-electrolyte)  dissolved  in 
a  given  solvent,  the  density  of  the  saturated  vapour  of  the  solution  is 
constant,  that  is  to  say,  it  is  independent  of  the  nature  and  weight  of 
the  dissolved  substance  when  the  solution  is  a  dilute  one. 

The  author  further  shows  that  the  coefficient  adopted  should  be 
1  98335  instead  of  1-988.  J.  McC. 

The  Boiling  Point  Curves  of  the  System  :  Sulphur — Chlorine. 
H.  W.  Bakhuis  Roozeboom  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1903, 
6,  63 — 66). — The  vapour  pressure  and  the  boiling  point  curves  of 
mixtures  of  sulphur  and  chlorine  have  been  determined.  In  the  liquid 
state,  these  elements  are  miscible  in  all  proportions.  When  the  results 
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are  represented  graphically,  the  liquid  curve  and  the  vapour  curve  very 
nearly  meet  at  a  point  corresponding  with  the  composition  of  the 
mixture  S  +  01.  The  fact  that  they  do  not  quite  meet  indicates  that 
the  compound  formed,  S2C12,  is  not  perfectly  stable  either  in  the  liquid 
or  gaseous  condition,  but  undergoes  a  slight  dissociation. 

The  curves  obtained  for  mixtures  lying  between  Cl2  and  S  -f-  Cl  differ 
according  to  the  time  which  has  elapsed  between  preparing  the  mixture 
and  making  the  determination.  When  the  mixture  is  obtained  from 
liquid  chlorine  and  liquid  S.,C12,  it  remains  yellow  for  a  long  time  if  the 
temperature  is  kept  below  0°,  but  at  higher  temperatures  it  quickly 
becomes  red  owing  to  the  formation  of  SC14,  and  at  the  same  time 
there  is  a  diminution  of  volume.  The  presence  of  this  more  highly 
chlorinated  compound  so  modifies  the  vapour  pressure  and  boiling 
point  curves  for  mixtures  richer  in  chlorine  than  SCI  that  they  lie 
nearer  together.  J.  McC. 

Relation  between  Trouton’s  Formula  and  Van  der  Waals’ 
Equation.  A.  A.  Brandt  ( J .  Russ.  Phys.  Ghem.  Soc.,  1903,  35, 
ii,  417 — 420). — As  has  been  pointed  out  by  Guldberg,  the  ratio 
between  the  absolute  boiling  point  and  the  absolute  critical  tempera¬ 
ture  is,  for  most  substances,  constant  and  equal  to  0'6.  By  applying 
this  relation  to  Van  der  Waals’  equation,  the  author  derives  Trouton’s 
formula,  the  constant  of  which  is  calculated  to  be  10  8;  this  is  only 
about  half  the  experimental  constant,  which  varies  between  20  and 
22.  T.  H.  P. 

Vapour  Densities  of  some  Carbon  Compounds ;  an  Attempt 
to  Determine  their  Exact  Molecular  Weight.  Sir  William 
Ramsay  and  Bertram  D.  Steele  (Zeit.  physikal.  Chem.,  1903,  44, 
348 — 378). — The  carbon  compounds  studied  are  methyl  alcohol,  ether, 
benzene,  toluene,  hexane,  n-octane,  and  /3e-dimethylhexane,  which  were 
all  carefully  purified.  A  weighed  quantity  of  each  substance  was 
taken,  and  its  vapour  density  determined  in  an  apparatus  similar 
in  principle  to  that  used  by  Gay-Lussac.  The  pressure  under  which 
the  volume  of  vapour  was  measured  could  be  varied,  so  that  its  com¬ 
pressibility  could  be  ascertained  within  certain  limits.  For  very  low 
pressures,  the  compressibility  was  determined  with  an  apparatus 
previously  constructed  by  one  of  the  authors  (Trans.,  1902,  81,  1176). 
The  determinations  of  the  vapour  density  were  further  made  at  three 
temperatures,  100°,  115°,  and  130°,  obtained  by  surrounding  the 
vaporisation  tube  with  the  vapour  of  chlorobenzene,  boiling  under 
suitable  pressure.  Oxygen  was  taken  as  the  standard  of  comparison, 
but  instead  of  finding  its  density  directly  at  the  above-mentioned 
temperatures,  the  authors  determined  its  coefficient  of  expansion 
between  0°  and  130°  (  =  0'0036694),  and  used  the  figure  1  '42961  as  the 
weight  in  grams  of  1  litre  of  oxygen  at  0°,  this  number  being  based  on 
the  work  of  Regnault,  Jolly,  Leduc,  and  Rayleigh. 

The  authors’  experimental  results  are  summed  up  in  a  number  of 
curves,  obtained  by  plotting  PV/T  against  P  for  each  temperature. 
An  extrapolation  to  P  =  0  then  gives  the  value  of  the  vapour  density 
under  zero  pressure.  It  is  found  that  the  differences  between  the 
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values  so  found  for  the  molecular  weight  and  the  values  obtained  by 
taking  the  sum  of  the  atomic  weights  of  the  constituent  elements  are 
too  great  to  be  accounted  for  by  the  experimental  errors  of  the  method, 
which  have  been  carefully  estimated.  Determinations  with  different 
samples  of  hexane,  benzene,  ether,  and  toluene  show  that  the  discre¬ 
pancies  cannot  be  attributed  to  the  impurity  of  the  materials  used. 
The  authors  discuss  several  other  possible  causes,  but  these  are  all 
regarded  as  inadequate.  J.  C.  P. 

Determinations  of  Molecular  Weights  at  very  High  Tem¬ 
peratures.  Walther  Nernst  (Zeit.  Elektrockem.,  1903,9,622 — 628). 
— Victor  Meyer’s  displacement  method  is  used,  the  tube  consisting  of 
pure  iridium.  Owing  to  the  extreme  difficulty  of  working  this 
material,  the  volume  of  the  bulb  is  only  about  2-5  c.c.  In  order  to  weigh 
the  minute  quantities  of  material  required,  a  special  balance  was 
constructed  on  the  torsion  principle.  A  thin  glass  rod  was  fastened  to 
a  quartz  fibre  stretched  horizontally.  One  end  of  the  glass  rod  was 
used  as  a  pointer,  the  position  of  which  was  read  on  a  glass  scale. 
The  apparatus  is  heated  in  an  iridium  tube,  coated  externally  with 
magnesia  and  asbestos,  and  heated  by  means  of  an  electric  current. 
The  temperature  was  measured  photometrically  by  comparing  the 
emission  of  the  heated  tube  with  a  standard  source  of  light.  Since 
the  different  parts  of  the  interior  of  the  tube  are  all  at  the  same 
temperature,  its  radiation  is  the  same  as  that  of  a  black  body,  and  its 
temperature  may  be  calculated.  The  air  displaced  by  the  vapour  is 
measured  by  the  displacement  of  a  thread  of  mercury  in  a  calibrated 
capillary  tube.  The  upper  part  of  the  apparatus  is  cooled  by  a  spiral 
of  copper  tubing  through  which  water  circulates,  so  that  by  rubber 
connections  it  may  be  connected  to  the  glass  capillary  tube  and  to  the 
arrangement  for  introducing  the  weighed  substances. 

The  evaporation  of  the  substances,  when  dropped  into  the  hot  tube, 
usually  takes  place  so  rapidly  that  a  little  of  the  vapour  is  driven  up 
into  the  cold  upper  part  of  the  apparatus  ;  the  volume  of  air  displaced 
is  therefore  usually  rather  too  small  and  the  molecular  weight  calcu¬ 
lated  too  high. 

The  following  are  the  results  obtained  : 

Mol. 


Substance. 

Temp. 

Mol. 

weight. 

Substance. 

Temp. 

weight. 

Carbon  dioxide  ... 

1973° 

42-1- 

-  44-3 

Sulphur . 

1690° 

59 

Mercury  . 

1952 

20D0- 

-205-0 

1808 

54 

Water  . 

1973 

17-1- 

-  18-4 

1820 

48 

Sodium  chloride  ... 

1973 

53-1- 

—  63-3 

1930 

54 

Potassium  chloride 

1980 

81-8- 

—  85-9 

1998 

44 

. 

2023 

54 

The  experiments 

with 

sulph 

ur  were 

made  in  an 

atmosphere  of 

nitrogen.  When  sulphur  was  introduced  into  the  tube  containing  air 
no  change  of  volume  took  place,  which  shows  that  sulphur  dioxide  is 
not  dissociated  at  1950°.  At  the  same  temperature,  silver  was  not 
volatile. 

The  higher  figures  in  the  above  table  were  always  obtained  with 
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the  larger  amounts  of  substance  owing  to  the  larger  quantity  of 
vapour  driven  into  the  cold  part  of  the  apparatus.  The  values  for 
sulphur  are  also  too  high  on  account  of  the  polymerisation  of  the 
sulphur  vapour  in  the  cooler  parts  of  the  tube.  T.  E. 

Critical  Density.  Isidor  Traube  (Zeit.  Eleklrochem.,  1903,  9, 
619 — 620). — A  number  of  small  glass  bulbs  of  known  densities  are 
sealed  up  in  a  glass  tube  with  chloroform.  Even  at  10°  above  the 
critical  temperature,  the  bulbs  remain  floating  at  different  levels  for 
hours,  indicating  differences  of  density  in  the  contents  of  the  tube  of 
more  than  50  per  cent.  The  author  interprets  this  experiment  by 
supposing  that  the  vapour  and  liquid  consist  of  molecules  of  different 
sizes ;  at  the  critical  temperature  the  two  become  completely  miscible, 
but  not  identical.  T.  E. 

Pressure  Curves  of  Univariant  Systems  which,  contain  a 
Gas  Phase.  Albert  Bouzat  ( CompL  rend.,  1903,  137,  322 — 324. 
Compare  this  vol.,  ii,  529,  588). — The  ratio  of  the  temperatures  (abso- 
lute)  at  which  the  vapour  pressures  of  the  system  are  900  mm. 
and  300  mm.  respectively  has  been  determined.  The  systems  all  con¬ 
tain  one  gas  phase  and  are  divided  into  four  groups  ;  the  first  group 
(solid  liquid  +  gas)  is  represented  by  chloroform  hydrate  and  chlorine 
hydrate;  the  second  group  (solid  ^  solid -t- gas,  or  solid  gas)  is 
represented  by  NH4C1,3NH3 — 3ZnCl?,6NH3,  and  ammonium  carb¬ 
amate  ;  the  third  group  (liquid  ^  gas)  is  represented  by  chlorine — • 
fluorobenzene  and  acetone  ;  and  the  fouith  group  (liquid  ^  solid  +  gas) 
is  represented  by  NH4N03,fNH3— Se02,2HCl  and  NH4I,3NH3.  The 
following  law  is  found  to  apply  to  all  four  groups  :  the  ratio  of  the 
absolute  temperatures  coi responding  with  the  same  pressure  in  any 
two  systems  whatever  of  the  same  group  is  constant  whatever  be  the 
pressure  chosen.  This  law  may  also  be  expressed  as  follows  :  the 
variation  of  entropy  which  results  from  the  liberation  of  a  molecule 
of  gas  under  a  definite  pressure  has  the  same  value  for  all  systems  of 
the  same  group.  But  the  variation  of  entropy  which  results  from 
the  liberation  of  a  molecule  of  gas  from  a  solid  or  from  a  liquid  under 
a  definite  pressure  decreases  from  group  1  to  group  4.  J.  McC. 

Association  of  a  Liquid  Diminished  by  the  Presence  of 
another  Associated  Liquid.  Harry  C.  Jones  and  Grantland 
Murray  ( Amer .  Chem.  J.,  1903,  30,  193 — 205). — The  connection 
between  the  association  of  a  solvent  and  its  dissociating  power  has 
been  expressed  by  Dutoit  and  Aston  (Abstr.,  1897,  ii,  546),  whilst 
Jones  and  Liudsay  (this  vol.,  ii,  55)  have  proved  that  the  electrical 
conductivity  of  a  salt  in  mixed  solvents,  such  as  water,  methyl,  ethyl, 
and  propyl  alcohols,  is  often  smaller,  for  a  definite  concentration,  than 
in  the  less  conducting  of  the  two  solvents  present  in  the  mixture  ;  it 
was  accordingly  assumed  that  the  dissociating  power  of  one  solvent 
is  influenced  by  the  presence  of  the  other. 

To  determine  the  mutual  influence  of  associated  liquids  on  each 
other’s  association,  molecular  weights  of  each  associated  liquid  in  the 
other  have  been  determined  by  the  cryoscopic  method  and  the  results 
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compared  with  the  molecular  weights  of  each  individual  liquid.  The 
substances  used  were  water,  acetic  acid  and  formic  acid  ;  these  liquids 
dissolve  readily  in  one  another  without  chemical  interaction,  do  not 
undergo  much  electrolytic  dissociation,  and  are  strongly  associated. 

Formic  acid, after  purification  by  distillation  over  phosphoric  oxide  and 
fractional  solidification  of  the  product,  was  found  to  solidify  at  7°. 

The  association  of  water  is  greatly  diminished  by  acetic  acid.  In 
the  most  dilute  solutions,  the  molecular  weight  is  slightly  greater  than 
the  molecular  weight  corresponding  with  H20,  whilst  in  the  most  con¬ 
centrated  solutions  the  value  is  a  little  greater  than  that  corresponding 
with  (H20)2.  Ramsay  and  Shields  have  shown  that  in  pure  water  the 
molecules  correspond  with  the  composition  (H20)4.  The  effect  of 
formic  acid  on  the  association  of  water  is  similar,  the  associated  mole¬ 
cules  of  water  being  broken  up  even  to  a  greater  extent  than  with 
acetic  acid.  The  association  of  acetic  acid  is  greatly  diminished  by 
water.  In  the  other  cases  examined,  it  is  also  shown  that  the  asso¬ 
ciated  molecules  of  the  dissolved  substance  are  broken  down  by  the 
solvent  into  simpler  molecules  ;  the  numerical  data  of  the  investiga¬ 
tion  are  tabulated  and  curves  are  given  showing  the  variation  of 
molecular  weight  with  concentration. 

The  experiments  of  Jones  and  Lindsay  ( loc .  cit.)  are  interpreted  in 
the  light  of  the  preceding  results.  A.  McK. 

Variation  of  the  Absorption  Coefficient  of  Ammonia  in 
Water  by  the  Addition  of  Carbamide.  Franz  Goldschmidt 
(Zeit.  anorg.  Chem.,  1903,  36,  88 — 91.  Compare  Abstr.,  1902,  ii,  15). 
— The  value  of  \'2.p.[H20]/A2./)'.[H20]'  obtained  from  the  previous 
results  should  be  equal  to  1,  but  it  is  actually  found  to  be  inconstant, 
and  to  vary  from  L28  to  L44.  The  cause  of  this  deviation  is  discussed, 
and  it  is  concluded  that  it  is  due  to  the  variation  of  the  absorption 
coefficient  due  to  the  added  carbamide.  The  relative  lowering  of  the  solu¬ 
bility  of  ammonia  by  carbamide  is  found  to  be  about  0'22  (l/n[l 
where  l  is  the  absorption  coefficient  in  water  at  25°,  and  V  is  the 
absorption  coefficient  in  a  carbamide  solution  of  normality  n ).  This 

lowering  has  not  previously  been  recognised  for  non-electrolytes. 
The  relative  lowering  is  independent  of  the  concentration  of  the 
ammonia  and  of  the  carbamide.  J.  McC. 

Velocity  of  Transformation  of  Carbon  Monoxide.  II. 
Andreas  Smits  and  Ludwig  K,  Wolff  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1903,  6,  66 — 72.  Compare  this  vol,,  ii,  276).— By  the 
method  previously  used,  it  has  been  proved,  with  pumice-nickel-carbon 
as  catalyst,  that  at  445°  the  conversion  of  carbon  monoxide  into  carbon 
dioxide  and  carbon  is  a  unimolecular  reaction,  contrary  to  Schenk  and 
Zimmermann’s  statement  (this  vol.,  ii,  423)  that  it  is  a  bimolecular 
one.  No  satisfactory  reaction  constant  could  be  obtained  at  445°,  and 
this  was  proved  to  be  due  to  the  fact  that  at  this  temperature  the  re¬ 
action  is  reversible,  although  Boudouard  (Abstr.,  1901,  ii,  646)  has 
stated  that  at  445°  carbon  monoxide  can  be  completely  decomposed  into 
carbon  and  carbon  dioxide.  Starting  with  carbon  dioxide  in  the 
reaction  vessel  at  445°,  it  was  found  that  after  prolonged  heating 
carbon  monoxide  was  formed,  but  the  same  equilibrium  could  not  be 
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attained  as  when  the  experiment  was  carried  out  with  carbon 
monoxide. 

Even  on  using  a  catalyst  obtained  by  reducing  nickel  oxide  with 
hydrogen,  it  has  not  been  found  possible  to  verify  Schenck  and  Zimmer  - 
mann’s  results,  and  no  explanation  can  be  offered  of  why  they  obtained 
results  leading  to  the  conclusion  that  the  reaction  is  a  bimolecular 
one.  J.  McC. 

Kinetics  of  the  Reaction  between  Carbon  Monoxide  and 
Oxygen.  Hans  Kuhl  (Zeit.  physikal.  Ohem.,  1903,  44,  385 — 459). — 
The  velocity  of  this  reaction  at  570°  has  been  determined  by  tracing 
the  gradual  diminution  of  pressure  accompanying  the  combination  of 
the  two  gases.  The  results  obtained  were  somewhat  irregular,  for 
although  the  reaction  in  general  appeared  to  be  of  the  third  order,  the 
velocity  varied  according  as  one  or  other  of  the  gases  was  first  intro¬ 
duced  into  the  reaction  vessel,  which  was  made  of  internally  glazed 
porcelain.  Thus  the  initial  velocity  when  dry  oxygen  is  added  to 
moist  carbon  monoxide  is  ten  times  greater  than  that  observed  when 
moist  carbon  monoxide  is  added  to  dry  oxygen,  carbon  dioxide  being 
originally  present  in  both  cases ;  when  carbon  dioxide  has  not  been 
previously  introduced,  the  velocities  in  question  are  in  the  ratio  2  :  1. 
The  initial  velocity  is  in  general  retarded  when  carbon  dioxide  is 
originally  present ;  it  is  in  the  main  independent  of  the  oxygen  con¬ 
centration,  but  proportional  to  the  first  power  of  the  carbon  monoxide 
concentration ;  it  increases  with  the  amount  of  water  vapour  present, 
although  somewhat  irregularly,  and  to  a  less  than  proportional  extent. 
Further,  the  initial  velocity  is  increased  when  the  reaction  vessel  has 
been  previously  exhausted. 

In  some  cases,  where  the  results  obtained  were  not  in  agreement 
with  the  formula  for  a  termolecular  reaction,  an  empirical  formula  was 
found  more  satisfactory.  In  accounting  for  the  influence  of  water 
vapour  on  the  reaction,  the  author  refers  to  the  view  advocated  by 
Dixon  and  L.  Meyer,  who  suggested  that  the  union  of  carbon  monoxide 
and  oxygen  really  took  place  in  two  stages  :  (a)  CO  +  H20  =  C02  -1-  H2  ; 
(b)  2H2  +  02  =  2H20.  The  author  now,  assuming  that  (b)  takes  place 
much  more  rapidly  than  (a),  deduces  a  theoretical  expression  which 
has  a  marked  formal  resemblance  to  the  empirical  expression  referred 
to  above.  Neither,  however,  is  satisfactorily  in  accord  with  all  the 
experimental  results. 

The  paper  contains  also  a  new  mode  of  arriving  at  the  theoretical 
equation  for  the  velocity  of  a  reaction  of  the  third  order,  in  the  special 
case  where  the  reacting  substances  are  present  in  equivalent  quantity. 

J.  C.  P. 

The  Rate  of  Formation  of  Sulphur  Trioxide  in  Presence  of 
Platinum.  Guido  Bodlander  and  K.  Koppen  (Zeit.  jElektrochem., 
1903,  9,  559 — 568). — Mixtures  of  dry  sulphur  dioxide,  oxygen,  and 
nitrogen  in  different  proportions  are  admitted  into  a  vacuous  tube 
containing  platinum,  and  heated  at  a  constant  temperature.  The 
volume  of  the  enclosed  gas  is  maintained  constant,  the  progress  of  the 
reaction  being  observed  by  means  of  the  change  of  pressure.  Platinised 
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asbestos  cannot  be  used,  since  asbestos  is  attacked  by  sulphur  trioxide ; 
platinum  wire  gauze  was  therefore  employed.  Since  the  dissociation 
of  sulphur  trioxide  is  not  perceptible  below  430°,  the  velocity  of  the 
reaction  may  be  taken  to  be  proportional  to  the  product  of  some  power 
of  the  concentration  of  the  sulphur  dioxide  and  of  the  oxygen.  The 
results  are,  on  the  whole,  in  fair  agreement  with  the  requirements  of 
the  equation  fora  reaction  of  the  third  order — dcfdt  =  K(C&o2)z(0O2)‘ 
The  effect  of  temperature  is  to  increase  the  velocity  of  the  reaction 
1*4  to  T5  times  for  each  10°  rise  of  temperature.  The  values  of  K  at 
any  temperature  should  be  unaffected  by  the  addition  of  an  indifferent 
gas  to  the  mixture ;  this  is,  however,  not  the  case.  The  addition  of 
nitrogen  to  a  mixture  of  2  volumes  of  sulphur  dioxide  and  1  volume 
of  oxygen  accelerates  the  reaction  in  such  a  way  that  the  percentage 
of  the  sulphur  dioxide  which  is  converted  into  sulphur  trioxide  in  a 
given  time  is  independent  of  the  quantity  of  nitrogen  added.  No 
explanation  of  this  deviation  from  the  theory  is  attempted. 

The  rate  of  formation  of  sulphur  trioxide  is  increased  by  adding 
sulphur  dioxide  or  oxygen  in  excess,  but  not  so  much  as  the  theory  of 
reaction  velocity  would  lead  one  to  expect.  The  reaction  has  a 
measurable  velocity  at  100°.  T.  E. 

Velocity  of  Transformation  of  Persulphuric  Acid  into  Caro’s 
Acid,  and  the  Formula  of  the  Latter.  Martin  Mugdan  (Zeit. 
filektrochem.,  1903,  9,  719 — 721). — The  velocity  of  transformation  of 
persulphuric  acid,  dissolved  in  a  large  excess  of  sulphuric  acid,  into 
Caro’s  acid  is  proportional  to  the  concentration  of  the  persulphuric 
acid.  The  velocity  constants  increase  with  the  concentration  of  the 
sulphuric  acid.  The  addition  of  potassium  sulphate  diminishes  the 
velocity.  To  decide  between  the  formulae  proposed  for  Caro’s  acid 
(H2S05  and  H2S209),  the  author  has  used  the  reaction  with  potassium 
iodide  ;  a  substance  having  the  first  formula  would  react  thus,  H2S05  + 
2K1  =  K2S04  +  2I  +  H20,  whilst  one  having  the  second  formula  would 
give  H2S209  +  4KI  =  2K2S04  +  41  +  H20.  Twice  as  much  iodine  is 
formed  lor  each  equivalent  of  acid  which  disappears  in  the  second  case 
as  in  the  first.  The  author’s  results  are  in  good  agreement  with  the 
second  formula,  and  he  therefore  gives  to  Caro’s  acid  the  formula 
H2S209,  this  being  identical  with  the  formula  adopted  by  Armstrong 
and  Lowry  (Abstr.,  1902,  ii,  558).  T.  E. 

Determination  of  the  Viscosity  of  Phenol  in  the  Liquid  State. 
O.  Scarpa  (Nitovo  Cimento,  1903,  [v],  5,  117 — 130). — The  author  has 
determined  the  viscosity  of  phenol  at  different  temperatures  by  means 
of  Poiseuille’s  apparatus,  the  results  obtained  leading  to  the  following 
conclusions :  the  variation  of  the  viscosity  of  phenol  with  the  tem¬ 
perature  proceeds  regularly  and  without  singular  points  down  to  the 
temperature  of  spontaneous  crystallisation,  that  is,  to  below  the 
temperature  corresponding  with  its  melting  point.  As  is  the  case 
with  hygroscopic  substances,  Graetz’s  relation  between  internal  friction 
and  critical  temperature  is  not  applicable  to  phenol.  Neither  Graetz’s 
formula  nor  any  other  of  those  proposed  represents  the  viscosity  of 
phenol  when  it  is  completely  liquid.  T,  H.  P. 
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Relation  between  Stefan’s  Formulae  for  the  Internal  Pressure 
of  Liquids  and  Van  der  Waals’  Equation.  A.  A.  Brandt  (J. 
Russ.  Phys.  Chem.  Soc .,  1903,  ii,  409 — 415). — The  author  shows  that 
the  formulas  given  by  Stefan  (Abstr.,  1887,  323)  for  the  internal 
pressure  of  liquids  can  be  easily  deduced  from  Van  der  Waals’  equatiou, 
and  hence  merit  attention  in  the  consideration  of  the  connection 
between  the  theories  of  vaporisation  and  capillarity. 

T.  H.  P 

Initial  Acceleration  in  Chemical  Change.  Victor  H.  Veley 
(Phil.  Mag.,  1903,  [vi],  6,  271 — 279). — When  the  rate  of  a 
chemical  change  is  low  at  first,  rises  gradually  to  a  maximum,  and 
finally  falls  off  in  accordance  with  the  law  of  mass  action,  the  phe¬ 
nomenon  may  be  attributed  either  (1)  to  the  formation  up  to  a  certain 
point  of  some  accelerating  substance,  or  (2)  to  the  formation  and 
retention  up  to  a  certain  point  of  an  intermediate  or  final  reaction 
product,  this  being  responsible  for  a  delay.  Examples  of  these  two 
categories  are  discussed  in  the  paper.  The  following  actions  are 
classed  under  the  first  head  : — the  formation  of  nitrous  acid  when 
certain  metals  are  acted  on  by  dilute  nitric  acid  ;  the  formation  of 
persulphuric  acid  when  zinc  is  acted  on  by  dilute  sulphuric  acid;  the 
production  of  manganese  sulphate  in  the  reaction  between  perman¬ 
ganate  and  oxalic  acid  ;  the  formation  of  monosymmetric  sulphur  in  the 
conversion  of  rhombic  sulphur  into  that  modification  ;  the  formation  of 
cyamelide  in  the  polymerisation  of  cyanic  acid.  Under  the  second 
category  are  classed  the  following  : — the  formation  of  an  unstable  bromo- 
addition  product  in  the  bromination  of  organic  acids  ;  the  decomposition 
of  ammonium  nitrite  in  aqueous  solution  ;  the  evolution  of  carbon 
monoxide  from  formic  and  sulphuric  acids  (about  80°)  ;  the  de¬ 
composition  of  ammonium  nitrate  (about  190°).  In  the  last  two 
actions,  with  which  the  author  deals  more  particularly,  he  shows  that 
if  allowance  is  made  for  the  retention  up  to  a  certain  point  of  the 
gaseous  products  of  reaction,  the  course  of  the  decomposition  can  be 
accurately  predicted  with  the  help  of  Esson’s  hypothesis. 

J.  0.  P. 

Gelatinisation.  II.  S.  A.  Levites  (J.  Russ.  Phys.  Chem.  Soc.,  1903, 
35,  253 — 263.  Compare  Abstr.,  1902,  ii,  312). — The  author  has 
investigated  the  influence  of  the  presence  of  a  number  of  different 
electrolytes  and  non-electrolytes  on  the  rapidity  of  gelatinisation  of 
agar-agar  and  gelatin  solutions. 

For  gelatin  solutions,  the  results  are  briefly  as  follows  :  (1)  aqueous 
solutions  of  salts  of  monobasic  acids  retard  gelatinisation,  whilst  salts 
of  di-  or  poly-basic  acids  cause  an  acceleration.  Hence  the  action 
depends  mainly  on  the  anion,  the  part  played  by  the  cathion  being 
much  less  striking.  Exceptions  are  met  with  in  the  case  of  the  salts 
of  the  fatty  acids ;  thus  the  alkali  salts  of  the  first  two  acids  of  this 
series  produce  acceleration  where  retardation  of  the  gelatinisation 
would  be  expected,  but  the  salts  of  the  alkaline  earth  metals  cause 
retardation.  (2)  Monohydric  alcohols  diminish  the  rate  of  gelatini¬ 
sation,  the  effect  increasing  as  the  molecular  weight  of  the  alcohol 
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increases.  (3)  Polyhydric  alcohols  hasten  gelatinisation.  (4).  Alde¬ 
hydes,  with  the  exception  of  formaldehyde,  which  may  enter  into 
combination  with  the  gelatin,  retard  gelatinisation.  (5)  Carbo¬ 
hydrates  (sucrose)  cause  a  slight  increase  in  the  rate  of  gelatinisation. 

Variations  from  the  above  rules  occur  in  the  case  of  solutions  of 
agar-agar.  Thus  chlorides,  bromides,  or  cyanides  accelerate  gelatini¬ 
sation  ;  otherwise,  the  action  of  salts  of  monobasic  acids  as  well  as  of 
di-  and  poly-basic  acids  is  the  same  as  with  gelatiu. 

In  the  majority  of  cases,  the  results  show  that,  both  with  gelatin  and 
agar-agar,  the  amount  of  the  acceleration  or  retardation  is  proportional 
to  the  quantity  of  electrolyte  or  non-electrolyte  present.  The  main 
exception  to  this  rule  is  found  in  the  case  of  the  alcohols.  T.  H.  P. 

Apparatus  for  the  Purification  of  Gases.  Henri  Moissan 
( Gompt .  rend.,  1903,  137,  363 — 369). — It  has  been  found  that  gases 
may  be  desiccated  by  passage  through  tubes  immersed  in  refrigerating 
liquids;  thus  moist  air,  after  passage  through  tubes  cooled  to  -50°, 
was  so  dry  that  the  moisture  contained  in  3  litres  of  it  produced  no 
measurable  increase  in  the  weight  of  a  drying-tube  through  which  it 
was  finally  passed. 

Experiments  have  shown  that  whilst  in  the  case  of  a  heavy  gas  such 
as  carbon  dioxide  it  is  possible  to  rapidly  sweep  out  the  contained  air 
from  a  generating  apparatus  so  that  the  fourth  litre  collected  contains 
only  08  per  cent,  of  air,  in  the  case  of  a  lighter  gas,  such  as  ammonia, 
this  degree  of  purity  was  only  attained  after  collecting  8  litres. 

With  readily  liquefiable  gases,  it  is  shown  to  be  unnecessary  to  free  the 
generating  flask,  delivery  tubes,  &c.,  from  air  before  collecting  the  gases, 
since  these  can  be  solidified  by  passage  through  cooled  vacuum  tubes. 

The  apparatus  used  for  the  preparation  of  pure,  dry  gases,  on  the 
principles  indicated  above,  is  figured  in  the  original  paper,  and  consists 
of  the  usual  generating  apparatus  communicating  with  a  series  of 
three  desiccating  tubes  of  special  patterns  immersed  in  suitable  volatile 
liquids  boiling  between  -  200°  and  —  30°,  a  three-way  tap  in  com¬ 
munication  with  (a)  a  mercury  manometer  and  ( b )  a  condensing  vessel 
of  special  form,  which  is  connected  to  a  mercury  pump.  The  gas  pro¬ 
duced  is  liquefied,  and  finally  solidified  in  the  condensing  tube  ;  com¬ 
munication  with  the  generating  apparatus  is  then  stopped,  and  the 
remainder  of  the  apparatus  exhausted ;  finally,  the  condenser  is 
allowed  to  regain  the  ordinary  temperature  and  the  gas  is  collected  in 
the  usual  way,  fractionation  being  resorted  to  if  necessary. 

This  method  has  been  successfully  employed  in  the  preparation  of 
carbon  dioxide,  hydrogen  iodide  and  chloride,  nitric  oxide,  and  other 
gases.  T.  A.  H. 

Apparatus  for  the  Liquefaction  of  Hydrogen.  Karl  Olszewski 
(Bull.  Acad.  Sci.  Cracow,  1903,  241 — 246.  Compare  this  vol.,  ii, 
203). — The  apparatus  is  in  principle  the  same  as  that  recently 
described,  but  the  regenerators  have  now  been  arranged  more 
compactly,  being  entirely  enclosed  in  a  single  large  vacuum  vessel. 
Only  1700  grams  of  liquid  air  were  found  necessary  for  the  production 
of  200  c.c.  of  liquid  hydrogen.  A  drawing  of  the  apparatus,  with 
details  of  the  construction  and  method  of  working,  are  given  in  the 
paper.  C,  H,  D. 
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Regulator  for  Fractional  Distillation  under 
Reduced  Pressure.  Gabriel  Bertrand  ( Bull .  Soc. 
chirn.,  1903,  [ iii  J,  29,  776—778). — The  regulator  is 
practically  a  kind  of  barometer  composed  of  a  vertical 
tube,  the  lower  part  of  which  communicates  with  a 
small  mercury  reservoir  which  may  be  raised  or 
lowered  as  required,  whilst  the  top  is  bent  at  right 
angles  and  connected  with  the  distilling  apparatus  At 
a  height  of  750  mm.,  the  vertical  tube  is  sealed  to  a 
side  tube  fitted  with  a  mercury  trap  which  com¬ 
municates  with  an  air-pump  or  exhauster.  The  pres¬ 
sure,  which  is  read  off  on  a  syphon-barometer,  is 
regulated  by  moving  the  mercury  reservoir  in  a  verti¬ 
cal  direction  as  required.  When  the  mercury  reaches 
the  side  tube,  the  communication  between  the  pump 
and  the  distilling  apparatus  is  stopped,  and  remains  so 
while  the  pressure  is  constant.  L.  de  K. 

Separator  for  Fractional  Distillation  under 
Reduced  Pressure.  Gabriel  Bertrand  ( Bull .  Soc. 
chim.,  1903,  [iii],  29,  778 — 779). — The  apparatus 
consists  essentially  of  a  cylindrical  separating  funnel 
furnished  with  a  side  inlet 
tube  connected  with  the  distil¬ 
ling  apparatus.  The  stem  of 
the  separating  funnel  is  fitted 
below  the  tap  with  a  side-tube 
leading  to  the  pump  and  joining 
another  tube  communicating 
with  the  upper  end  of  the  funnel, 


which  may  also  be  closed  by  means  of  a  tap.  The 
fractions  are  collected  in  flasks  attached  to  the 
stem  by  means  of  the  indiarubber  stopper.  During 
the  distillation,  the  taps  are  opened,  and  when 
the  receiver  has  to  be  changed  they  are  moment¬ 
arily  closed  (compare  Thorne,  Trans.,  1883,  43, 
301).  L.  de  K. 


A  New  Refrigerator.  Braconnier  and  G.  Ciiatelain  [Bull. 
Soc.  chim .,  1903,  [iii],  29,  779 — 780). — The  apparatus  resembles  that 
of  A.llihn  and  Behai,  the  condensing  tube  being  furnished  with  four 
bulbs,  but  it  has  also  a  double  water  circulation.  The  vapours  pass 
through  the  annular  space  between  two  cold  surfaces  and  meet  with  a 
succession  of  spaces  alternately  widened  and  narrowed ;  this  prevents 
the  vapours  from  forming  a  cylindrical  column,  which  would  be  cooled 
only  at  its  circumference.  L.  de  K. 


Wash-bottle  and  Safety- tube.  H.  Vigreux  (Bull.  Soc. 
chim.,  1903,  [iii],  29,  841  —  843). — The  apparatus  consists  of  a  glass 
tube,  closed  at  the  upper  end  by  a  cork,  enlarged  into  a  cylindrical 
bulb  below  the  centre,  and  terminating  in  a  pear-shaped  bulb,  through 
the  apex  of  which  penetrates  a  glass  tube  of  narrower  bore  open  at 
both  ends,  reaching  almost  to  the  cork,  and  serving  as  an  exit  tube. 
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The  pear-shaped  bulb  further  carries  the  entrance  tube,  which  is  a 
lateral  U-tube  having  one  large  and  two  small  bulbs  on  its  outer  and 
longer  limb.  The  washing  liquid  occupies  the  lateral  tube  from  the 
centre  of  the  longer  limb,  and  also  fills  the  pear-shaped  bulb  of  the 
main  tube.  The  apparatus  can  be  used  in  the  reverse  direction  as  a 
safety  tube.  T.  A.  H. 
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Inorganic  Chemistry. 


The  Isotherm  of  the  Dissociation  of  Sulphur  at  448°. 
Gerhard  Preuner  {Zeit.  physikal.  Chem.,  1903,44,  733 — 753). — The 
author  shows  that  a  satisfactory  explanation  of  the  results  obtained 
by  Biltz  and  Preuner  (Abstr.,  1902,  ii,  132)  on  the  gas  density  of 
sulphur  at  448°  under  different  pressures  from  10  mm.  to  500  mm.  is 
that  besides  the  molecules  S8  and  S2  there  are  also  S6  and  S4  molecules 
present.  This  is  deduced  from  the  course  of  the  curve  representing 
the  change  of  gas  density  with  change  of  pressure. 

The  author  has  also  calculated  the  equilibrium  constants  from  the 
experimental  data,  and  thus  the  whole  course  of  the  dissociation  is 
known.  J.  McC. 

Action  of  Phosphonium  Iodide  on  Polychlorides.  Ernestine 
Eireman  and  Peter  Fireman  ( Amer .  Chem.  J.,  1903,  30,  116 — 133). — 
Phosphorus  chloronitrides  are  formed  when  phosphorus  pentachloride  is 
heated  with  ammonium  chloride,  and  the  action  of  phosphonium  iodide 
on  polychlorides  was  therefore  investigated  with  the  object  of  preparing 
analogous  phosphorus  compounds.  Phosphonium  iodide  reacts  readily 
on  heating  with  phosphorus  or  antimony  pentachloride  or  with  tin 
tetrachloride.  Reduction  of  the  polychloride  takes  place  with  forma¬ 
tion  of  the  lower  chlorides  and  iodides,  hydrogen  chloride  being 
evolved  and  a  part  of  the  phosphorus  being  set  free  in  the  amorphous 
form.  The  course  of  the  reaction  was  determined  quantitatively  in 
each  case,  and  is  represented  by  the  equations:  3SbCl5  +  3PH4I  = 
Sbl3  +  2SbCl3  +  9HC1  +  PH3  +  2P  ;  3PC15  +  3PH4I  =  PC13  +  PI3  + 
12RC1  +  P  ;  6SnCl4  +  6PH41  =  3SnCl2  +  3SnI2  +  1 8HC1  +  2PH3  +  4P. 

C.  H.  D. 

Molecular  Compounds  of  Iodine  D.  Stromholm  {Zeit, 
physikal.  Chem.,  1903,  44,  721 — 732). — The  saturation  concentration 
of  iodine  over  free  iodine  and  over  the  periodide,  NMe4Iq,  has  been 
determined  in  pure  solvents  and  in  solvents  containing  the  substance 
which  is  being  examined  as  to  its  capability  of  forming  an  additive 
compound  with  iodine.  The  experiments  were  made  with  ether,  carbon 
disulphide,  ether  and  water,  and  ether  and  water  containing  sodium 
sulphate.  The  addition  of  water  to  ether  causes  an  increase  in  the 
saturation  concentration  of  the  iodide,  the  increase  being  greater  over 
the  periodide  than  over  free  iodine.  The  increase  over  pure  iodine  is 
almost  exactly  proportional  to  the  concentration  of  the  water  in  the 
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ether,  but  the  increase  is  much  more  rapid  when  the  periodide  is  used 
for  the  saturation. 

Experiments  were  also  made  with  mixtures  of  alcohol  and  ether, 
alcohol  and  carbon  disulphide,  ether  and  carbon  disulphide,  chloroform 
and  ether,  chloroform  and  carbon  disulphide,  benzene  and  ether,  and 
methyl  iodide  and  ether.  The  increased  solubility  in  those  solvents 
to  which  water  had  been  added  can  be  explained  by  the  formation  of 
iodine  hydrates,  and  similar  increases  were  observed  where  alcohol 
and  ether  were  used,  thus  indicating  that  molecular  compounds  are 
formed  also  with  these.  It  is  to  be  observed  that  these  are  the  solvents 
in  which  iodine  dissolves  with  a  brown  colour,  and  in  those  solvents 
in  which  iodine  dissolves  with  a  violet  or  red  colour  no  evidence  of 
the  formation  of  additive  compounds  could  be  found.  J.  McC. 

Arsenic  in  Seawater,  Rock  Salt,  Table  Salt,  Mineral  Water, 
&c.,  and  its  Estimation  in  some  Common  Reagents.  Armand 
Gautier  (Compt.  rend  ,  1903,  137,  374 — 375). — The  author  corrects 
certain  results  given  in  milligrams  instead  of  thousandths  of  a  milli¬ 
gram,  recorded  in  his  previous  paper  on  this  subject  (this  vol ,  ii,  593). 
The  water  of  the  Atlantic  Ocean  in  the  neighbourhood  of  the  Azores 
is  now  shown  to  contain  at  depths  of  10,  1335,  and  5943  metres 
respectively  0  025,  0*010,  and  0*080  milligram  of  arsenic  per  litre. 
Specimens  of  sodium  chloride  of  the  following  origins,  (a)  the  coast  of 
Brittany,  (b  and  c)  Olonne  sands,  ( d )  commercial  so-called  “  English” 
salt,  contained  respectively  0*003,  0*001,  0*045,  and  0*015  milligram 
of  arsenic  in  100  grams. 

Specimens  of  rock  salt  from  Stassfurt,  Saint  Nicolas  (near  Nancy), 
Djebel-Amour,  and  Mount  Vesuvius  contained  respectively  0*0025, 
0*014,  0*005,  and  0*175  milligram  of  arsenic  in  100  grams.  A  sample 
of  salt  of  unknown  origin  contained,  after  fusion  at  a  red  heat,  0*030 
milligram  in  100  grams.  T.  A.  H. 

Decomposition  of  Potassium  Chlorate,  with  some  Observa¬ 
tions  on  the  Decomposition  of  Sodium  Chlorate  and  Per¬ 
chlorate.  Jon  Scobai  ( Zeit, .  physikal.  Chern,,  1903,  44,  319 — 347). — 
The  chief  reaction  involved  in  the  decomposition  of  potassium  chlorate 
at  395°  is  represented  by  the  equation  4KC103  =  3KC104  +  KC1,  but 
there  occurs  simultaneously  a  secondary  reaction,  represented  by  the 
equation  2KC103  =  2KC1  +  302.  The  temperature  395°  was  chosen  for 
the  study  of  these  reactions  after  it  had  been  shown  that  the  per¬ 
chlorate  is  not  appreciably  decomposed  at  390°,  395°,  or  411°.  The 
course  of  the  decomposition  was  followed  quantitatively,  and  it  was 
found  that  the  primary  reaction  at  395°  is  quadrimolecular,  whilst  the 
secondary  reaction  is  unimolecular.  The  decomposition  of  potassium 
chlorate  in  fused  potassium  nitrate  as  solvent  was  also  studied  at 
410°,  at  which  temperature  potassium  nitrate  itself  is  stable  and  has 
no  action  on  potassium  chloride  or  perchlorate.  In  this  case  also,  the 
course  of  decomposition  is  represented  by  the  two  parallel  reactions 
referred  to  above. 

The  behaviour  of  sodium  chlorate  under  the  action  of  heat  is 
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analogous  to  that  of  potassium  chlorate.  Sodium  perchlorate,  like 
other  perchlorates,  decomposes  into  chlorate,  chloride,  and  oxygen. 

J.  0.  P. 

A  Double  Salt  of  Potassium  and  Barium  Nitrates.  William 
K.  Wallbridge  ( Amer .  Chem.  J.,  1903,  30,  154 — 156). — A  double 
salt  of  the  formula  2KN03,Ba(N03)2  is  obtained  on  evaporating 
concentrated  solutions  of  potassium  and  barium  nitrates,  in  fairly 
large,  opaque,  tetrahedral  crystals,  resembling  impure  barium  nitrate, 
but  giving  very  constant  results  on  analysis.  Other  double  salts  of 
barium  and  the  alkali  metals  are  unknown,  0.  H.  D. 

Preparation  of  Alkali  Metals.  Chemisciie  Fabrik  Griesheim- 
Elektron  (D.R.-P.  140737). — Alkali  fluorides  or  silicofluorides  are 
heated  with  metallic  aluminium,  when  the  alkali  metal  distils  off  and 
is  collected.  The  reaction  proceeds  according  to  the  equation  6KF  + 
A1  =  3K  +  K3 A1F6.  The  operation  is  free  from  danger.  C.  H.  D. 

Preparation  of  Sodium  Oxide.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  142467). — When  potassium  nitrate  is  heated  with 
metallic  potassium,  potassium  peroxide  is  formed,  sodium  nitrate  or 
nitrite,  on  the  other  hand,  is  decomposed  by  metallic  sodium  into  sodium 
oxide,  free  from  peroxide,  according  to  the  equations  5Na  +  NaN03  = 
3Na20  +  N  and  3Na  +  NaN02  =  2Na20  +  N.  The  nitrite  is  to  be 
preferred,  as  the  reaction  is  more  under  control  and  the  iron  vessel  is 
less  attacked.  Should  the  product  contain  any  unaltered  sodium  and 
sodium  nitrate,  it  is  again  heated  to  incipient  fusion  in  a  closed 
crucible.  C.  H.  D. 

Reduction  of  Metallic  Oxides  in  a  Current  of  Hydrogen. 
Ferdinand  Glaser  (. Zeit .  anorg,  Chem.,  1903,  36,  1 — 35). — The  oven 
in  which  the  metallic  oxide  was  heated  consisted  of  a  magnesia  tube 
heated  at  a  constant  temperature  by  a  wire  spirally  wound  round  it 
and  through  which  a  current  was  passed.  The  tube  was  supported 
centrally  in  a  glass  tube  narrowed  at  one  end  and  was  insulated  by 
asbestos  and  loose  magnesia.  The  temperature  used  was  up  to  about 
500°  and  was  measured  by  a  platinum — platinum-rhodium  couple.  The 
hydrogen  was  carefully  purified  and  the  formation  of  water  was 
detected  by  allowing  the  gas  to  pass  over  a  small  cylinder  of  dried 
cobalt  chloride.  It  was  estimated  that  0T5  milligram  of  water  is 
sufficient  to  cause  the  blue  cylinder  to  appreciably  change  colour. 

The  reduction  of  the  metallic  oxide  begins  at  a  definite  temperature, 
and  the  following  table  gives  the  temperature  for  the  various  oxides : 


Silver. 

Ag20  ....... 

34° 

Nickel. 

Ni203 ... 

..  188°’ 

Manganese.  Mn02  ... 

185° 

Ag40  . 

63 

Ni304... 

..  198 

Mn203  ... 

230 

Copper. 

CuO  (from 

NiO  ... 

..  230 

Mn304  ... 

296 

nitrate)  . 

150 

Ni20  ... 

..  339 

MnO ...  . 

1300 

(powdered)  199 

Cobalt. 

Co903 ... 

..  182 

Zinc.  ZnO  . 

454 

Cu20  . 

155 

C03O4... 

..  207 

Mercury.  HgO  (yel- 

Lead. 

Pb02  . 

189 

CoO  ... 

..  228 

low)  .. 

75 

PbO . 

211 

Iron. 

Fe203 ... 

..  287 

(red)  140 

Pb20  . 

235 

F  e304 . . . 

..  305 

Cadmium. 

CdO . 

282 

FeO  ... 

..  370 
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In  the  cases  of  metals  with  several  stages  of  oxidation,  it  was  found 
that  the  higher  oxide  is  always  reduced  at  a  lower  temperature  than 
the  lower  oxide. 

With  silver  oxide,  it  was  found  that  there  is  no  catalytic  influence 
exerted  on  the  combination  of  a  mixture  of  hydrogen  and  oxygen. 

The  reduction  of  a  metallic  oxide  at  a  definite  temperature  may 
serve  as  a  method  of  preparing  lower  oxides  in  some  cases,  and  this 
method  may  also  be  adopted  for  the  estimation  of  the  quantities  of 
the  components  of  a  mixture  of  oxides.  At  300°,  when  a  mixture  of 
copper  oxide  and  zinc  oxide  is  heated  in  a  current  of  hydrogen,  only 
the  copper  oxide  is  reduced,  and  from  the  loss  in  weight  the  quantity 
of  copper  oxide  originally  present  can  be  calculated.  At  260°,  only 
the  copper  oxide  in  a  mixture  of  this  with  ferric  oxide  is  reduced.  In 
a  mixture  of  copper  oxide  and  nickel  oxide,  only  the  copper  oxide  is 
reduced  if  the  temperature  is  not  too  high,  and  when  a  mixture  of 
silver  oxide  and  copper  oxide  is  treated  at  120°,  only  the  silver  oxide 
is  reduced.  J.  McC. 

A  Peculiar  Property  of  some  Hydrated  Salts.  August 
de  Schulten  {Bull.  Soc.  chim ,  1903,  [iii],  724 — 726). — Although 
the  hydrated  magnesium  phosphate,  Mg3(P04)2,22H20,  and  arsenate, 
Mg3(As04)2,22H20,  lose  18  and  17II.20  lespectively  at  100°,  the  less 
hydrated  salts,  Mg3(P04)2,SEI20  and  Mg3(As04)2,8II20,  are  stable 
at  this  temperature ;  the  manner  in  which  water  is  lost  in  the  case  of 
these  salts  is  thus  quite  exceptional,  the  octohydrates  retaining  more 
water  at  100°  than  that  which  remains  in  the  products  formed  on 
heating  the  hydrates  with  22H20  at  the  same  temperature  (compare 
this  vol.,  ii,  655).  W.  A.  D. 

Precipitation  of  Calcium  and  Magnesium  by  Sodium 
Carbonate.  John  M.  Stillman  and  Alvin  J.  Cox  {J.  Amer.  Chem.  Soc., 
1903,  25,  732 — 742). — The  presence  of  sodium  chloride  was  found  to 
have  no  important  influence  on  the  precipitation  of  dilute  calcium 
chloride  solution  by  sodium  carbonate.  Sodium  carbonate  was  added 
to  magnesium  chloride  solutions  in  presence  of  sodium  chloride  and 
sodium  sulphate  respectively,  when  the  latter  exerted  a  greater 
influence  in  preventing  precipitation  than  an  equivalent  amount  of 
the  former.  The  influence  of  temperature  in  cases  of  solutions  of 
magnesium  chloride  and  sodium  carbonate,  alone  and  in  presence  of 
sodium  sulphate  and  sodium  chloride  respectively,  has  been  studied 
and  the  results  graphically  depicted.  A.  McK. 

Cupric  Chromate.  Max  Groger  ( Monatsh .,  1903,  24,  483 — 497). 
— The  action  of  cupric  chloride  on  potassium  chromate  in  aqueous 
solution  leads  to  the  formation  of  a  voluminous,  rusty-brown  precipi¬ 
tate,  which,  when  left  in  contact  with  excess  of  cupric  chloride 
solution,  becomes  dark  red  and  thus  has  the  composition  of  basic 
potassium  cupric  chromate,  KCu2(0H)(Cr04)2,H20,  and  consists  of 
stellate  aggregates  of  thin,  four-sided  prisms.  When  fused,  it  blackens 
and  evolves  oxygen ;  the  residue  yields  potassium  chromate  and 
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dichromate  on  extraction  with  water.  When  boiled  with  water,  it  is 
decomposed  with  formation  of  a  basic  cupric  chromate, 
2Cu(0H)2,CuCr04. 

The  rusty-brown  precipitate  first  formed  contains  a  larger  proportion 
of  potassium  and  yields  the  same  basic  cupric  chromate  when  boiled 
with  water. 

Cupric  sulphate  and  potassium  chromate  in  aqueous  solution  yield 
an  amorphous,  rusty-brown  precipitate  which  becomes  crystalline 
when  left  in  contact  with  excess  of  the  copper  salt  solution.  The 
precipitate  is  basic  potassium  cupric  sulphato-chromate,  the  proportion 
of  sulphate  present  depending  on  the  concentration  of  the  copper  salt 
solution  and  the  duration  of  its  contact  with  the  precipitate.  The 
double  salt  is  rapidly  decomposed  either  by  boiling  water  or  by 
fusion,  but  without  formation  of  potassium  chromate.  The  same 
precipitate  is  obtained  on  adding  potassium  hydroxide  to  the  mixture 
of  cupric  sulpliajhe  and  potassium  dichromate  in  aqueous  solution 
(compare  Knop,  Annalen,  1848,  70,52).  Addition  of  sodium  chromate 
to  cupric  chloride  in  aqueous  solution  results  fin  the  formation  of  a 
greenish-yellow  precipitate  which,  when  left  in  the  mother-liquor, 
gradually  assumes  a  bright  rusty-brown  colour,  but  does  not  become 
crystalline.  The  greenish-yellow  substance  is  the  basic  cupric 
chromate,  2Cu(0H)2,CuCr04 ;  the  rusty-brown  precipitate  contains  a 
larger  proportion  of  chromic  acid,  which  is  removed  by  washing  with 
water,  the  greenish-yellow  salt  being  regenerated. 

In  the  action  of  ammonium  chromate  on  cupric  sulphate,  Balbiano’s 
results  are  confirmed  (Abstr.,  1888,  1249),  but  it  is  considered  that  the 
original  precipitate  contains  ammonium,  whilst  the  basic  salt 
2Cu(0H)2,CuCr04  is  formed  as  the  result  of  washing  the  insoluble 
substance  with  boiling  water.  G.  Y. 


Silver  Iodide-nitrate  and  Silver  Iodide.  Richard  Fanto 
(Monatsh.,  1903,  24,477 — 482). — The  double  salt,  AgI(AgN03)2,  formed 
in  Zeisel’s  methoxy-determination,  is  obtained  in  small,  glistening 
needles  if  the  methyl  iodide  current  is  slow  and  largely  diluted  with 
carbon  dioxide.  When  dry,  the  salt  is  perfectly  white  and  melts  at 
118 — 119°;  it  is  not  sensitive  to  light  when  preserved  in  dry  air  and 
is  very  easily  decomposed  by  water  or  alcohol.  The  double  salt 
obtained  by  fusing  lAgl  with  2AgN03  melts  at  the  same  temperature 
and  has  the  same  properties  (Risse,  Annalen,  1859,  111,  39). 

In  its  behaviour  towards  light,  silver  iodide  obtained  from  the 
double  salt  is  similar  to  that  obtained  by  precipitation.  The  specific 
gravity  of  silver  iodide,  as  given  by  previous  authors,  varies  between 
5  02  and  5‘91.  Silver  iodide,  formed  in  the  cold,  contracts  when 
warmed  from  -10°  to  +  70°  and  expands  again  on  cooling  (Fizeau, 
Compt.  rend.,  1867,  64,  314,  771).  Silver  iodide,  when  prepared  at 
100°  or  when  heated  to  100°  after  formation,  does  not  exhibit  these 
changes  in  density,  and  has  a  higher  sp.  gr.,  namely,  5 '79,  than  the 
salt  prepared  at  the  ordinary  temperature,  which  is  found  to  have  a  sp. 
gr.  5  66.  G.  Y. 
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Complex  Haloid  Salts  of  Mercury.  Miles  S.  Sherrill  ( Zeit . 
ElektrocJiem .,  1903,  9,  549 — 554.  Compare  this  vol.,  ii,  534). — The 
haloid  salts  of  mercury  form  complex  ions  with  the  halogens  (X) 
having  the  general  formula  (HgX2)m(X')„,  which  are  partially  dis¬ 
sociated  in  aqueous  solution.  The  dissociation  constant 
K,  -  [(HgX?)m(X')J/[HgX2}»‘[X']-,  _ 
where  the  square  brackets  indicate  the  concentrations  of  the  sub¬ 
stances  within  them,  and  also  the  values  of  m  and  n  can  be  calculated 
when  the  concentrations  are  known.  The  concentration  of  the  free 
mercuric  haloid  is  obtained  by  means  of  the  coefficient  of  partition 
between  the  aqueous  solution  and  benzene  or  ether.  The  ratio  of  the 
concentrations  of  the  mercuric  ions  in  two  solutions  is  obtained  from 
measurements  of  the  E.M.F.  of  concentration  cells  with  mercury 
electrodes.  Since  the  concentration  of  the  mercuric  ions  in  a  normal 
calomel  electrode  is  calculated  from  the  results  of  Ogg  (Abstr.,  1899, 
ii,  14)  and  Abel  (Abstr.,  1901,  ii,  376)  to  be  5-3  x  10~20  gram-mole¬ 
cules  per  litre,  the  actual  concentrations  in  the  other  solutions  can  be 
obtained.  This  method  is  limited  to  small  concentrations  of  the  mer¬ 
curic  salts  (except  in  the  case  of  the  cyanide),  because  they  are  reduced 
to  mercurous  salts  by  the  mercury  electrode  in  more  concentrated 
solutions. 

The  elevation  of  the  freezing  point  of  a  solution  of  a  haloid  salt  of 
an  alkali  metal  by  the  addition  of  the  corresponding  mercury  salt  and 
the  increase  in  the  solubility  of  the  mercury  salts  in  such  solutions 
are  used  to  confirm  the  results  obtained  by  the  two  first  methods. 

The  following  solubilities  are  given  in  gram-molecules  per  litre 
at  25°  : 


Hg(CN)2.  Hgl2.  HgBr2.  HgCl2. 

Water  .  0-44  0-00013  0  0 17  0-263 

Benzene  .  very  small  0-00493  0-0194  0*0197 

Ether  .  0"010 


The  coefficients  of  partition  for  water  :  benzene  are  :  Hgl2,  1:38; 
HgBr2,  1:1-12;  HgCl2,  1:0-075.  The  coefficient  for  Hg(CX)2  in 
water  and  ether  is  44  :  1. 

When  the  concentration  of  the  mercuric  salt  is  small  or  the  excess 
of  halogen  ions  is  very  large,  complex  ions  of  the  type  m=  1,  n—  2  are 
formed  with  all  four  mercury  salts,  but  when  their  concentration 
increases,  other  more  complicated  ions  are  formed,  the  exact  nature  of 
which  is  not  known  so  certainly  as  that  of  the  simpler  type  found  in 
the  dilute  solutions. 

When  mercuric  cyanide  is  added  to  a  solution  containing  cyanogen 
ions,  the  very  stable  complex  ion  Hg(ON)2(CN/)2  is  formed  quantita¬ 
tively  so  long  as  any  free  CN'  ions  remain ;  after  this,  further 
addition  of  mercuric  cyanide  leads  to  the  ion  Hg(CN)2(CN').  These 
appear  to  be  the  only  complex  ions  formed  by  mercuric  cyanide. 
In  the  more  concentrated  solutions  of  the  remaining  salts,  indications 
were  found  of  the  existence  of  the  following  ions :  (HgCl2)2(Cr)2, 
(HgCl^CI')*  (HgBr2)2(Br')2>  and  (HgI2)2(I%. 

For  the  numerical  values  of  the  dissociation  constants  of  the 
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complex  ions  and  of  the  mercury  haloid  salts,  the  original  must  be 
consulted.  T.  E. 

Atomic  Weight  of  Lanthanum.  Harry  C.  Jones  ( Zeit .  anorg. 
Chem.,  1903,  36,  92 — 99.  Compare  Abstr.,  1902,  ii,  563-). — The 
author  replies  to  Brauner’s  criticism  (Zeit.  anorg.  Chem .,  1903,  33,  317) 
of  atomic  weight  determination  by  synthesis  of  the  sulphate  of  a  metal, 
and  insists  that  the  method  is  in  some  cases  quite  admissible.  The 
author  points  out  that  the  lanthanum  oxide  previously  used  by  him 
was  found  to  be  pure  spectroscopically,  whereas  the  material  employed 
by  Brauner  and  Pavlicek  (Trans.,  1902,  81,  1243)  was  not  thus 
examined.  The  results  obtained  by  Brauner  and  Pavlicek  for  the 
atomic  weight  of  lanthanum  are  higher  by  about  0*25  than  those  found 
by  the  author,  and  the  high  result  is  attributed  to  the  imperfect 
method  of  heating  the  oxide.  The  atomic  weight  determination  by 
converting  the  cxide  into  sulphate  has  been  repeated,  and  the  mean 
value  found  is  138-80,  which  is  in  good  agreement  with  the  value  pre¬ 
viously  obtained  (138*77).  In  this  case,  as  before,  the  lanthanum 
oxide  was  heated  in  a  porcelain  crucible  placed  within  a  platinum 
crucible,  and  under  such  circumstances  it  remains  perfectly  white. 
Brauner’s  method  of  heating  the  oxide  in  a  platinum  crucible  was  tried, 
and  the  atomic  weight  obtained  from  the  result  was  139  ’02  when  the 
heating  was  continued  for  1  hour,  and  139-07  when  the  heating  was 
continued  for  5  hours.  After  heating  the  oxide  in  a  platinum  vessel 
and  then  heating  it  in  a  current  of  hydrogen,  a  loss  in  weight  of  about 
0-2  per  cent,  could  be  observed  ;  apparently  when  lanthanum  oxide  is 
heated  in  contact  with  platinum  a  small  quantity  of  a  peroxide  is 
formed ;  that  some  change  takes  place  is  shown  by  the  substance 
becoming  slightly  brown.  J.  McC. 

Permanent  Protection  of  Iron  and  Steel.  Maximilian  Toch 
(J.  Amer.  Chem.  Soc.,  1903,  25,  761 — 766). — Experiments  on  the  pro¬ 
tective  influence  of  Portland  cement  on  iron  and  steel  are  quoted.  ‘If 
a  proper  cemeDt  paint  is  applied  to  a  surface  which  has  begun  to 
oxidise,  further  oxidation  will  be  arrested.  If  the  cement  used  is 
very  fine  and  free  from  iron,  calcium  sulphate,  and  sulphides,  it  will 
quickly  set,  and,  when  thoroughly  applied,  it  may  be  painted  with 
adherent  paint.  Free  lime  on  the  surface  of  the  cement  coating  has  no 
injurious  action  on  linseed-oil  paint.  A.  McK. 

Diagram  showing  the  Properties  of  Nickel  Steels.  Leon 
Guillet  ( Compt .  rend.,  1903,  137,  411 — 413.  Compare  this  vol.,  ii, 
297,  483). — The  author  indicates  graphically  the  percentage  of  carbon 
on  the  abscissa-axis,  and  that  of  nickel  on  the  ordinate,  and  has 
obtained  four  lines  converging  at  1  -65  per  cent,  of  carbon  on  the  axis, 
and  starting  respectively  at  10,  13,  25,  and  29  per  cent,  of  nickel. 
These  lines  divide  the  space  into  five  fields  corresponding  with 
definite  structures  of  the  steels.  The  first  field  represents  steels 
of  the  same  structure  as  ordinary  carbon  steel.  The  second  corresponds 
with  steel  consisting  of  a-iron  and  martensite,  the  third  with  pure 
martensite,  the  fourth  with  martensite  and  y-iron,  and  the  fifth  with 
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y-iron.  By  means  of  the  diagram  and  the  composition  of  a  nickel 
steel,  it  is  possible  to  dedace  its  structure  and  consequently  its 
mechanical  properties.  J.  McC. 

The  Condition  of  Hydrates  of  Nickel  Sulphate  in  Methyl 
Alcohol  Solution.  Cornel  is  A.  Lobry  de  Bruyn  and  C.  L. 
Jungius  ( Proc .  K.  Ahad.  Wetensch.  Amsterdam ,  1903,  6,  91 — 94). — 
By  determining  the  rise  of  boiling  point  of  methyl  alcohol  when  water 
is  added,  it  was  found  that  the  elevation  (0*28 1°  for  1  per  cent,  of 
water)  is  quite  normal,  and  no  minimum  boiling  point  is  obtained  as 
with  ethyl  alcohol  and  water.  The  rise  of  boiling  point  of  methyl 
alcohol,  in  which  the  nickel  sulphates,  NiS04,7H20,  NiS04,6H20,  and 
NiS04,3H20,3Me0H,  were  dissolved,  was  determined,  and  this  incre¬ 
ment  was  employed  in  calculating  how  much  water  was  absorbed  by 
the  alcohol  from  the  hydrated  salt.  The  results  show  that  only  one 
molecule  of  water  is  retained  by  nickel  sulphate  when  dissolved  in 
methyl  alcohol. 

The  authors  conclude  that,  in  aqueous  solutions,  salt  molecules  are 
combined  with  water  molecules,  and  that  hydrates  are  already  present 
in  the  solutions  from  which  they  crystallise.  J.  McC. 

The  Conductive  Power  of  Hydrates  of  Nickel  Sulphate  dis¬ 
solved  in  Methyl  Alcohol.  Cornelis  A.  Lobry  de  Bruyn  and 
C.  L.  Jungius  (Proc.  K.  Ahad.  Wetensch.  Amsterdam ,  1903,  6,  94 — 97). — 
The  conductivity  of  solutions  of  the  various  hydrates  of  nickel  sulphate 
in  methyl  alcohol  has  been  determined  at  18°  for  diffeient  dilutions. 
By  carrying  out  the  determination  immediately  after  preparing  the 
solution  and  again  after  some  delay,  the  fact  was  established  that  a 
stationary  condition  is  set  up  as  soon  as  dissolution  takes  place, 
although  in  some  instances  lower  hydrates  or  alcohol- hydrates  only 
separate  after  some  time. 

With  nickel  sulphate,  the  conductivity  diminishes  as  the  dilution 
increases  until  at  a  dilution  of  128  litres  a  minimum  value  is  obtained. 
Further  dilution  causes  an  increase  in  the  conductivity,  but  even  at  a 
dilution  of  4096  litres  no  maximum  value  has  been  obtained.  The 
conductivity  is  very  small  compared  with  that  of  salts  with  univalent 
ions  in  the  same  solvent  and  with  aqueous  solutions  of  salts  generally. 

J.  McC. 

Double  Carbide  of  Chromium  and  Tungsten.  Henri  Moissan 
and  A.  Kouznetzow  ( Compt .  rend.,  1903,137,  292 — 295). — Chromium 
tungsten  carbide,  CW2,3C2Cr3,  is  formed  by  heating  a  mixtuie  of 
chromic  oxide,  tungstic  acid,  and  carbon  in  a  carbon  crucible  in  the 
electric  furnace  for  5  minutes  with  a  current  of  400  amperes  at  75 
volts,  and  treating  the  product  with  warm  hydrochloric  acid,  theD  with 
concentrated  ammonia  solution.  It  can  also  be  formed  by  heating 
chromium,  tungsten,  carbon,  and  copper  in  a  carbon  crucible,  and  dis¬ 
solving  the  copper  from  the  product  with  nitric  acid.  The  double 
carbide  is  obtained  in  small,  hard,  crystalline  grains.  It  has  a  sp.  gr. 
8‘41  at  22°  and  is  not  magnetic.  It  is  attacked  by  chlorine  at  400°, 
bromine  only  slowly  acts  on  it  at  500°,  and  at  this  temperature  it  is 
not  affected  by  iodine.  When  heated  in  the  air,  it  does  not  inllame, 
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and  at  a  red  heat  sulphur  does  not  attack  it.  It  is  not  attacked  by 
any  acid  or  mixture  of  acids.  Although  attacked  only  slowly  by  fused 
potassium  hydroxide  or  alkali  carbonates,  it  is  rapidly  decomposed  by 
fused  alkali  nitrates  or  potassium  chlorate,  giving  a  mixture  of  chrom¬ 
ate  and  tungstate.  When  heated  in  hydrogen  chloride,  chromic 
chloride,  tungsten  chloride,  hydrogen,  and  methane  are  formed.  By 
the  addition  of  tungsten  to  chromium  steels,  the  formation  of  this 
stable,  hard  carbide  might  give  rise  to  the  production  of  new  steels 
with  special  qualities.  J.  McC. 

Manganic  Periodates.  W.  B.  Price  ( Amer .  Chem.  J.,  1903,  30, 
182 — 184). — When  manganese  sulphate  (or  nitrate)  is  dissolved  in  a 
large  excess  of  dilute  sulphuric  acid  (or  nitric  acid)  and  then  mixed 
with  a  sulphuric  acid  (or  nitric  acid)  solution  of  sodium  or  potassium 
periodate  or  of  periodic  acid,  the  substances,  to  which  the  compositions 
Na2Mn2T2Ou,  K2Mn2I2On,  and  H2Mn2I2On  are  assigned,  are  respec¬ 
tively  precipitated  as  bright  red  powders.  They  are  remarkably  stable 
in  the  absence  of  reducing  agents.  A.  McK. 

Commercial  Manganese  Silicides.  Paul  Lebeau  (Bull.  Soc . 
chim.,  1903,  [iii],  29,  797 — 798). — A  specimen  of  a  commercial  silico- 
manganese,  which  was  brittle,  had  an  irregular,  sparkling  fracture, 
and  when  polished  resembled  steel,  was  found  to  be  readily  attacked 
by  nitric  acid,  which  left  undissolved  a  quantity  of  powder  consisting 
of  (a)  prismatic  crystals,  resembling  those  of  the  manganese  silicide, 
Mn2Si,  and  ( b )  irregular  grains,  having  the  average  composition, 
manganese,  71'36  ;  silicon,  22  81  ;  carbon  silicide,  2'24;  iron,  2-51  per 
cent.,  with  traces  of  calcium,  and  consisting  probably  of  a  eutectic 
mixture  of  the  silicides  MnSi  and  Mn2Si. 

A  specimen  of  manganese,  prepared  by  Goldschmidt’s  process  and 
containing  5 '25  per  cent,  of  silicon,  was  found  to  be  completely  soluble 
in  dilute  nitric  acid.  This,  in  the  author’s  opinion,  does  not  indicate 
the  absence  of  the  silicide,  Mn2Si,  but  rather  that,  owing  to  the  solu¬ 
bility  of  this  in  the  excess  of  molten  manganese,  a  homogeneous  solid 
is  produced  on  cooling  in  which  the  silicide  is  in  a  finely-divided  state, 
and  is  carried  into  solution  together  with  the  excess  of  manganese 
when  treated  with  nitric  acid.  T.  A.  H. 

Colloidal  Zirconium.  Edgar  Wedekind  (Zeit.  Elektrochem., 
1903,  9,  630). — A  mixture  of  magnesium  and  zirconia  is  heated  over 
an  ordinary  blowpipe  in  a  metallic  crucible.  Zirconium  (or  possibly 
an  alloy  of  zirconium  and  magnesium)  is  formed,  and  when  extracted 
with  hydrochloric  acid  and  washed  with  water  a  portion  of  the 
zirconium  passes  into  solution  in  the  colloidal  condition.  The  solution 
is  blue  by  transmitted,  turbid  by  reflected,  light.  It  is  coagulated  by 
electrolytes  with  difficulty  or  not  at  all,  whilst  hydrogen  peroxide 
precipitates  it  without  itself  being  decomposed.  T.  E. 

Binary  Uranium  Compounds.  A.  Colani  ( Compt .  rend.,  1903, 
137,  382 — 384). — The  author  has  prepared  a  series  of  binary  compounds 
of  uranium  with  non-metallic  elements  by  passing  dry  hydrogen  mixed 
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with  the  vapour  of  the  appropriate  element  or  the  hydride  of  the 
element  over  the  double  chloride  of  sodium  and  uranium,  maintained 
at  temperatures  between  the  melting  and  boiling  points  of  this  salt. 

Uranium  selenide,  USe,  is  crystalline  and  inflames  spontaneously 
when  prepared  at  a  low  temperature.  The  selenide  of  the  formula 
U4Se3  is  produced  at  1000°  in  presence  of  a  rapid  current  of  hydrogen 
carrying  small  quantities  of  selenium  vapour. 

Uranium  telluride,  U4Te3,  is  produced  in  small  quantities  by  the 
general  method,  but  is  best  obtained  by  fusing  the  double  chloride 
with  sodium  telluride ;  it  crystallises  in  square  tablets  and  is  black 
with  a  metallic  lustre. 

Uranium  phosphide,  U3P2,  best  obtained  by  fusing  sodium  uranium 
chloride  with  aluminium  phosphide,  is  a  black,  crystalline  powder. 
The  arsenide,  U3AsQ,  and  the  antimonide,  U3Sb2,  resemble  the 
phosphide.  Uranium  nitride  and  sulphide  have  also  been  prepared 
by  the  general  method. 

These  compounds  burn  with  difficulty  in  air,  but  produce  vivid 
sparks  when  projected  into  the  Bunsen  flame  :  they  are  violently 
attacked  by  nitric  acid.  T.  A.  II. 


Crystalline  Bismuth  Salts.  August  de  Schulten  (Bull.  Soc. 
chim,,  1903,  [lii],  29,  720 — 724.  Compare  Abstr.,  1900,  ii,  353). — 
The  salt,  5Bi203,5N205,9H20,  obtained  by  dissolving  50  grams  of 
bismuth  nitrate  in  50  c.c.  of  nitric  acid  of  sp.  gr.  1*2,  and  carefully 
diluting  with  3  litres  of  water,  crystallises  in  thin,  hexagonal  plates 
and  has  a  sp.  gr.  4-928  at  15°  ;  on  further  diluting  the  mother  liquors 
from  this  salt,  the  compound  5Bi203,4N205,8H20  slowly  separates  in 
monoclinic  plates  having  a  sp.  gr.  5"290  at  15°. 

Bismuth  phosphate,  BiP04,  is  obtained  in  microscopic  crystals 
by  adding  water  very  slowly  to  a  solution  of  bismuth  nitrate  and 
sodium  phosphate  in  concentrated  nitric  acid ;  it  has  a  sp.  gr. 
6-323  at  15°. 

Bismuth  arsenate,  BiAs04,  obtained  similarly,  forms  monoclinic 
prisms  and  has  a  sp.  gr.  7"  142  at  15°.  W.  A.  D. 


Preparation  of  Argon  by  means  of  Electric  Sparks.  August 
Becker  (Zeit.  Elektrochem.,  1900,  9,  600 — 602). — The  quantity  of 
nitrogen  oxides  formed  when  air  is  sparked  is  approximately  propor¬ 
tional  to  the  length  of  the  spark ;  the  length  of  spark  is  limited  in 
practice  by  the  difficulty  of  insulating  the  electrodes  when  a  high 
E.M.F.  is  used.  The  air  should  also  pass  the  spark  at  such  a  rate 
that  it  is  completely  acted  on  whilst  at  the  same  time  the  oxides  of 
nitrogen  produced  are  not  again  decomposed.  These  conditions  are 
fulfilled  by  passing  the  air  through  a  brass  tube  (5  cm.  diameter) 
contracted  in  the  centre  by  a  brass  disc  with  a  central  bole  which 
forms  one  electrode,  the  other  electrode  consisting  of  a  copper  wire 
insulated  by  a  glass  tube.  The  spark  is  1*8  cm.  long.  With  a 
mixture  of  equal  volumes  of  air  and  oxygen,  each  sparking  tube  gives 
an  absorption  of  about  4  litres  per  hour.  T.  E. 
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Atomic  Weight  of  Radium.  W.  Marshall  Watts  (Phil. 
Mag.,  1903,  [vi],  6,  64 — 66). — Relationships  similar  to  those  pre¬ 
viously  described  (this  vol.,  ii,  253)  appear  to  exist  between  the 
spectra  of  radium,  mercury,  barium,  and  calcium,  and  from  these  the 
author  attempts  to  calculate  the  atomic  weight  of  radium.  The 
values  so  obtained  vary  between  220*3  and  227*3,  and  the  mean  of  11 
values  is  224*89,  agreeing  closely  with  that  experimentally  obtained 
by  Madame  Curie,  namely,  225.  L.  M.  J. 
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Tellurides  at  Kalgoorlie.  E.  H.  Liveing  (Eng.  and  Mining  J., 
New  York,  1903,  75,  814.  Compare  this  vol.,  ii,  378). — The  following 
tellurides  are  recognised  as  occurring  at  Kalgoorlie,  Western  Australia. 
Calaverite ;  the  extreme  results  of  the  assay  of  many  samples  are 
given  under  I  and  II.  A  “  specular  ”  telluride,  to  which  the  name 
speculite  is  given,  from  the  Lake  View  Consols,  is  nearly  white  with  a 
bismuth-like  tinge  of  colour,  and  a  perfect  cleavage  like  sylvanite, 
which  it  closely  resembles  except  in  sp.  gr.  (8-64)  and  composition 
(anals.  Ill  and  IV).  Sylvanite  is  silver-white  and  has  a  perfect 
cleavage;  sp.  gr.  8  05  (anals.  V  and  VI).  Between  the  last  two  are 
varieties  (VII  and  VIII)  which  are  probably  mixtures;  some  are 
devoid  of  cleavage.  Petzite  is  dark  steel-grey  and  has  no  cleavage 
(anals.  IX  and  X).  The  variations  in  the  analyses  of  “  kalgoorlite  ” 
indicate  that  this  is  a  mixture  of  petzite  and  coloradoite. 

I.  II.  III.  IV.  V.  VI.  VII.  VIII.  IX.  X. 

Au.  42-0  40-6  36-6  36T  25'5  26  1  33-4  29-2  25-15  25-3 

Ag.  0-8  2-2  3-50  4  45  11-2  11-4  6-0  10-6  40-95  41-20 

L.  J.  S. 

Apatite  from  Rhenish  Prussia.  A.  Sachs  ( Centr .  Min.,  1903, 
420 — 421). — Massive  and  crystallised  apatite  of  a  pale  red  colour 
occurs  with  quartz  and  chalcopyrite  in  the  Prinzenstein  mine  near  St. 
Goar.  The  high  value  of  the  angle  cx(0001  :  10T1)  =  40°2P  would 
indicate  the  presence  of  only  a  small  amount  of  chlorine,  which  is  in 
agreement  with  the  following  analysis : 


CaO. 

MgO. 

A1203. 

FeO. 

MnO. 

k20. 

Na20. 

54-08 

0-04 

0-25 

0-02 

0-01 

0-17 

0-13 

p2o5- 

F. 

Cl. 

Si02. 

H.O. 

Total. 

Sp.  gr. 

42-93 

2-19 

0-02 

0-03 

0-24 

100-11 

3-14 

L.  J.  S. 
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Crystallised  Magnesium  Phosphate  and  Arsenate  :  Artificial 
Production  of  Bobierrite  and  Hcernesite.  August  de  Schulten 
{Bull.  Soc.  /rang.  Min.,  1903,  26,  81 — 86). — Crystals  of 
Mg3(P04)2,22H20 

(sp.  gr.  1'640)  are  deposited  from  mixed  solutions  at  10°  of  MgS04,7H20 
(20  grams  in  two  litres)  and  of  Na2HP04,12H20  and  NaHC03  (19*4 
and  4*5  grams  respectively  in  1  litre).  With  more  concentrated  solu¬ 
tions,  the  precipitate  lis  amorphous.  At  20 — 25°  in  a  more  dilute 
solution,  crystals  of  Mg3(P04)2,8H20  (bobierrite)  are  formed.  Larger 
monoclinic  crystals  of  bobierrite  (sp.  gr.  2*195)  were  obtained  by  the 
method  employed  for  the  artificial  production  of  monetite  (Abstr,, 
1902,  ii,  89). 

Crystallised  Mg3(  As04)2,22H20  (sp.  gr.  1*788)  and  Mg3(As04).2,8H20 
(hcernesite,  sp.  gr.  2*609)  were  prepared  by  similar  means;  and  be¬ 
tween  temperatures  of  0°  and  100°  no  magnesium  arsenates  other  than 
those  with  8H20  and  22H20  were  obtained. 

Crystallographic  determinations  of  the  artificial  bobierrite  and 
hoernesite  are  given.  L.  J.  S. 

Artificial  Production  of  Erythrite,  Annabergite  and 
Cabrerite.  August  de  Schulten  [Bull.  Soc. /rang.  Min.,  1903,  26, 
87 — 90), — Crystals  of  erythrite,  Co3(As04)2,8H20,  are  obtained  by 
allowing  a  solution  of  Na2HAs04,7H20  (2  grams,  in  a  litre)  to  drop 
slowly  into  a  solution  of  CoS04  (2  grams  in  3  litres)  heated  on  a 
water-bath.  Crystallised  annabergite,  N)'3(As04)2,8H20,  was  obtained, 
but  with  more  difficulty,  by  the  same  method.  Crystals  of  cabrerite, 
(Ni,Mg)3(As04)2,8H20,  were  also  obtained. 

All  three  substances  crystallise  in  the  monoclinic  system,  and  have 
sp.  gr.  3*178,  3*300  and  2*288  respectively  (compare  this  vol.,  ii,  647). 

L.  J.  S. 

Artificial  Production  of  Kottigite  and  Adamite.  August 
de  Schulten  [Bull.  Soc. /rang.  Min,  1903,  26,  91 — 94). — The  amor¬ 
phous  precipitate  obtained  by  mixing  a  solution  of  ZnS04,7H20 
(4*5  grams  in  2  litres)  with  one  of  Na2HAs04,7H20  (3  grams  in  1  litre), 
when  allowed  to  remain  in  contact  with  the  liquid,  changes  in  the 
course  of  8  days  to  small  crystals  of  kottigite,  Zn3(As04)2,8H20 
(sp.  gr.  3*309).  Crystals  with  part  of  the  zinc  replaced  by  cobalt,  as 
in  the  natural  mineral,  were  also  obtained. 

If  the  crystalline  deposit  of  kottigite  be  heated  with  the  mother- 
liquor  on  a  water-bath,  it  is  transformed  into  small  crystals  of  adamite, 
Zn3(As04)2,Zn(0H)2.  Purer  orthorhombic  crystals  of  adamite  (sp. 
gr.  4*475)  were  obtained  by  allowing  a  solution  of  Na2HAs04,7H20 
(3  grams  in  1  litre)  to  drop  slowly  into  a  hot  solution  of  ZnS04,7H>20 
(4*5  grams  in  2  litres).  L.  J.  S. 

Simultaneous  Production  of  Struvite  and  Newberyite  and 
of  Arsenical  Struvite  and  Rosslerite.  August  de  Schulten 
{Bull.  Soc. /rang.  Min.,  1903,  26,  95 — 98). — Crystals  of  struvite  (sp.  gr. 
1*711)  are  obtained  by  mixing  two  solutions,  one  containing  20  grams 
of  (NH4)2HP04,  10  grams  of  (NH4)2S04,  and  12  grams  of  phosphoric 

45—2 


656 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


acid  of  sp.  gr.  1-555  in  80  c.c.,  and  the  other  16  grams  of  MgS04,7H20 
in  120  c.c.  When  allowed  to  remain  in  contact  with  the  liquid, 
crystals  of  newberyite  are  developed  at  the  expense  of  the  struvite. 

In  a  similar  manner,  fine  orthorhombic  crystals  (sp.  gr.  R932)  of 
the  arsenic  compound,  (NH4)MgAs04,6H20,  isomorphous  with  struvite 
were  obtained,  and  at  the  same  time  crystals  of  rosslerite 

(MgH As04,  7 H20).  L.  J.  S. 

Potash-soda-mica  as  a  Druse-mineral  at  Striegau.  A.  Sachs 
{Genir.  Min.,  1903,  422 — 423). — A  finely  scaly  green  mineral  with 
pearly  lustre  occurring  on  albite  in  drusy  cavities  in  the  Striegau 
granite  gave  the  following  results  on  analysis,  proving  it  to  be  similar 
to  the  margarodite  variety  of  muscovite  : 


Si02. 

AlA- 

Fe203. 

MnO. 

CaO. 

MgO. 

45-93 

30-95 

2-83 

0-07 

1-15 

0-34 

k2o. 

Na20. 

Li.,0. 

H20. 

Total. 

9-22 

6-04 

0-09 

3-70 

100-32 

Other  kinds  of  mica  (biotite,  phlogopite,  lepidolite,  and  zinnwaldite) 
have  been  noted  as  secondary  minerals  in  the  druses  of  the  Striegau 
granite,  but  muscovite  only  rarely.  L.  J.  S. 

Zeolites  from  the  Neighbourhood  of  Rome.  Ferruccio 
.Zambonini  ( Jahrb .  Min.,  1902,  ii,  63 — 96). — A  description  is  given 
of  the  zeolites  (phillipsite,  gismondite  and  chabazite)  which  occur 
in  cavities  in  the  leucitites  near  Rome.  Phillipsite  is  found  as  twinned 
crystals  (anal.  II — IV)  and  as  radially  fibrous  spheres  (anal.  I)  ;  the 
composition  is  not  constant,  and  with  decrease  in  silica  there  is  an 
increase  in  lime  and  a  decrease  in  potash.  This  suggests  a  mixture  of 
two  silicates,  CaAl2Si.208,4H20  and  K2Al2Si4012,4H20,  but  this  does 
not  hold  good  for  phillipsite  from  other  localities. 

In  the  leucitite  of  Casal  Brunori  and  Mostacciano,  the  most  abundant 
zeolite  is  one  which  agrees  with  phillipsite  in  form,  but  contains  less 
silica  (anals.  V — VIII)  than  typical  phillipsite ;  for  this  zeolite,  the 
name  pseudophillipsite  is  proposed.  The  crystals  consist  of  eight 
individuals  twinned  together,  and  are  pseudo-octahedral  in  habit, 
resembling  gismondite  in  general  appearance.  Radially  fibrous  spheres 
also  occur,  as  shown  by  analysis  VI  (the  other  analyses  being  of 
crystals).  Whilst  phillipsite  shows  variations  in  composition,  that  of 
pseudophillipsite  is  constant,  and  is  expressed  by  the  formula 
R2"Al4Si5018,9H20. 

The  structure  of  the  pseudo-octahedral  twinned  forms  of  gismondite  is 
described ;  analyses  (IX — XI)  of  crystals  from  three  localities  all 
agree  with  the  new  formula  R"Al2Si20s,4II20,  which  is  identical  with 
the  hypothetical  formula  of  one  of  the  end  members  of  Streng’s 
chabazite  series. 

Chabazite  in  twinned  crystals  of  the  phacolite  habit  gave  analysis 
XI T,  and  spheres  of  the  same  mineral  gave  XIII ;  these  contain 
less  silica  than  usual,  and  agree  with  the  formula 
4R"Al2Si3O10,RSiO3,22H2O. 
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The  amount  of  water  given  off  by  each  of  the  above  zeolites  at 
different  temperatures  is  stated,  and  the  difference  between  phillipsite 
and  pseudophillipsite  in  this  respect  is  represented  by  curves. 


Phillipsite. 

Pseudophillipsite. 

Gismondite. 

Chabnzite. 

XIII. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX.* 

X. 

XI. 

XII. 

Sio2. 

41-37 

43-79 

40-01 

39-34 

37  79 

3S-02 

38-21 

37-S4 

33-15 

33  “-6 

33-4S 

40-51 

41  32 

AloOj, 

23-15 

23-77 

2  VOS 

2VS2 

2  5 ‘55 

24-98 

25-69 

24  19 

2S  !)S 

27*0*2 

2S  21 

20  99 

21-60 

CaO. 

S-l  3 

<V2S 

9-10 

9-41 

1 1  >4 

11 T) 

10-0S 

10-98 

14  54 

14-41 

14-76 

10-27 

9-34 

K.,0. 

9-38 

10-93 

7-49 

7-43 

4'10 

3-54 

G-S2 

4 

2-44 

2-33 

2-23 

6'5‘2 

616 

HoO. 

17-73 

16-04 

17-40 

17-81 

20-60 

22  01 

19-4.5 

19-84 

20-92 

20  97 

21-09 

20-9S 

21-63 

99  00 

99-SI 

100-10 

99-84 

99-94 

99-70  100-25 

99-48 

99  90 

99-49 

99-77 

99-27 

100-35 

*  Fc20 

3.  0-17. 

L.  J.  S. 


Chrysocolla  :  a  Remarkable  Case  of  Hydration.  Charles  M. 
Palmer  (. Amer .  J.  Sci.,  1903,  [iv],  16,  45 — 48). — As  shown  by  the 
following  analyses,  chrysocolla  loses  an  unusually  large  proportion  of 
its  water  over  sulphuric  acid,  this  loss  being  unaccompanied  by  any 
change  in  the  appearance  of  the  material.  On  exposure  to  moist  air, 
slightly  more  than  this  amount  of  water  is  again  absorbed.  The  loss 
at  100°  is  only  slightly  greater  than  that  over  sulphuric  acid.  Some 
of  this  hygroscopic  water  must  have  been  neglected  in  previously  pub¬ 
lished  analyses  of  chrysocolla.  Analysis  I  is  of  impure  blue  material 
from  Pinal  Co.,  Arizona  ;  II,  of  blue  material  from  Arizona,  and  HI, 
of  green  material  from  Pinal  Co. 

HaO  HqO  (at 
(over  low  red 

SiO,.  CuO.  A1,03.  Fe-A-  MnO.  CaO.  MgO.  II2SOJ.  heat).  Total. 

I.  38-64  25-22  11*76  trace  —  —  —  12*36  12  22  100-20 

II.  35*84  31-50  3-74  ,,  trace  1  *76  0  16  18-96  8’32  100'28 

III.  33"28  30 "7 6  4'60  ,,  ,,  not  detd.  not  detd.  20*54  8"60  97 '78 

L.  J.  S. 


Hellandite,  a  New  Mineral.  Waldemar  C.  Brogger  (Nyt  Mag. 
Naturvid.  Kristiania ,  1903,  41,  213 — 221). — Dull  crystals  of  this  new 
mineral  occur  with  sphene,  tourmaline,  apatite,  and  thorite  in  the 
pegmatite-veins  near  Kragero,  Norway.  They  are  prismatic  in  habit, 
but  belong  to  the  monoclinic  system;  a  :  b  \  c  =  2-0646  :  1  :  2-1507  ; 
(3  —  70°15\  Most  crystals  are  altered  to  a  yellow  or  white,  earthy 
material  ;  a  few  are  leather-yellow  to  brownish-black.  The  least 
altered  and  blackest  material  is  the  hardest  (H  about  5) ;  sp.  gr.  3*55  ; 
it  has  a  conchoidal  fracture,  and  a  greasy  to  resinous  lustre,  and  is 
optically  isotropic  and  amorphous  (like  gadolinite,  orthite,  &c.) ; 
analysis,  by  O.  N.  Heidenreicb,  gave  : 

Si02.  A1203.  Fp203.  Mii20:!.  (Ce,Di,La)203.  CaO. 

23-55  10*22  2-64  5-69  40-12  10-05 

MgO.  Na20.  K20.  HoO.  Total. 

0-05  0-26  0-06  7*55  100-19 


The  mineral  is  readily  soluble  in  hydrochloric  acid  with  evolution  of 
chlorine.  Neglecting  the  water,  the  presence  of  which  is  probably  due 
to  the  alteration  of  the  mineral,  the  formula  is  deduced  as 


Ca2R3,"(R"'0)3(Si04)4.  . 

Both  in  crystalline  form  and  chemical  composition,  hellandite  is  analo- 
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gous  to  guarinite  (Abstr.,  1896,  ii,  309),  and,  to  a  certain  extent,  is 
also  related  to  the  datolite-homilite-gadolinite  group.  L.  J.  S. 

Plumasite,  an  Oligoclase-corundum-rock  from  California. 
Andrew  C.  Lawson  {Bull.  Dep.  Geol.  Univ.  California ,  1903,  3, 
219 — 229). — Only  since  the  experiments  of  Morozewiez  (Abstr.,  1899, 
ii,  762)  has  corundum  been  recognised  as  an  essential  constituent  of 
an  igneous  rock ;  since  then,  corundum-syenites  have  been  described 
from  India,  the  Urals,  Ontario,  and  Montana.  The  corundiferous 
igneous  rock  now  described  occurs  as  a  dyke  in  amphibole-peridotite, 
near  Spanish  Peak,  in  Plumas  County.  It  is  composed  of  coarse, 
granular,  white  oligoclase  (analysis,  by  J.  Newfield,  below),  with  em¬ 
bedded  crystals  (acute  rhombohedra)  of  pale  violet -blue  corundum,  the 
two  minerals  being  present  in  the  proportion  of  84  to  16  respectively: 

Si02.  A1203.  CaO.  Na20.  H20.  Total.  Sp.  gr. 

61-36  22-97  5-38  8-08  1  72  99-51  2-633 

L.  J.  S. 

Boogaldi,  Barratta,  Gilgoin,  and  Eli  Elwah  Meteorites,  New 
South  Wales.  Archibald  Liversidge  {J.  and  Proc.  Roy.  Soc.  New 
South  Wales,  1902,  36,  341 — 359,  plates  III — XV). — Boogaldi. — This 
iron,  weighing  2057‘5  grams,  was  found  in  1900  at  a  spot  about  2  miles 
from  the  Boogaldi  post-office.  It  is  roughly  pear-shaped,  without 
pittings,  and  shows  on  the  surface  well-marked  lines  of  flow.  The 
structure  is  octahedral;  sp.  gr.  7'85.  The  results  of  a  partial  analysis 
are  given  under  I.  Some  minute  yellow  and  white  metallic  spangles, 
which  were  insoluble  in  nitric  acid,  and  therefore  presumably  gold  and 
a  metal  of  the  platinum  group,  were  isolated  from  this  meteorite. 

Bam'atta. — The  first  stone  of  this  fall  was  found  about  1860,  and 
two  more  masses  were  found  later  ;  of  the  latter,  No.  2  weighs  31 J  lbs., 
and  has  sp.  gr.  3  706,  and  No.  3,  48  lbs.,  sp.  gr.  3'429.  The  non- 
metallic  portion  of  No.  2  gave,  on  analysis,  the  results  under  116,  and 
the  metallic  portion  (amounting  to  6 "13  per  cent,  of  the  whole)  those 
under  I-Ia. 

Gilgoin. — This  stone,  of  67^  lbs.  and  sp.  gr.  3-857,  was  found  at 
Gilgoin  Station,  in  1889.  It  contains  14  7  per  cent,  of  magnetic 
material  (analysis  Ilia)  ;  the  non-magnetie  portion  gave  III b.  Gold 
is  probably  present  in  this  meteorite.  A  second  mass  of  74 J  lbs., 
sp.  gr.  3'757,  was  found  at  the  same  locality. 

Eli  Elwah  (or  Hay). — This  was  found  before  1888  at  Eli  Elwah, 
15  miles  west  of  Hay  ;  it  weighed  33|  lbs.  and  has  sp.  gr.  3  537. 
Analysis  IV  : 


Fe. 

Ni.  Co. 

Cu. 

As.  Cr. 

Mn. 

C. 

Insol.  in 

S.  F.  I1C1. 

Total. 

I. 

91-14 

8  05  0-48 

0-28 

trace  n.  d. 

— 

n.  d. 

n.  d.  n.  d.  0  04 

99-90 

I  la. 

81-11 

8-53  0-12 

— 

—  — 

nil 

— 

n.  d.  n.  d.  1-86 

— 

Ilia. 

82-46 

"T-aiT" 

- 

-  — 

- 

— 

trace.  nil.  1-51 

- 

Si02.  AI2O3.  Fe2Og. 

FeO. 

Mn.  Ni.  Co. 

CaO. 

MgO.  Na20.  K20.  S.  P. 

Total. 

110. 

41-67 

1-16  10-10 

15-66 

trace  0-48  nil 

2-71 

25-82 

0-01  0-09  2-06  0-07 

100-43 

11 10. 

42-69 

498  C-70 

12-67 

trace  028  nil 

17-53 

12-66 

0  74  0-10  2-54  0-14 

I0F03 

IV.* 

3947 

2-87  9-17 

17-06 

trace  101  nil 

1-61 

25-5S 

0-74  0-11  2-30  0-10 

100-02 

*  Cl,  trace  ;  Cu,  Sn, 

,  Cr,  V 

,  absent. 

L. 

J.  s. 
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Replacement  of  Inorganic  Constituents  of  the  Organism 
by  Others.  Thomas  Bokorny  ( PJiiigers  Archiv,  1903,  97,  134 — 147). 
— The  similarity  of  potassium  to  rubidium  and  caesium,  and  of  calcium 
to  barium  and  strontium,  suggested  experiments  to  asceitain  whether 
one  element  can  replace  another  in  the  organism  without  harm.  The 
present  experiments  on  the  cultivation  of  moulds  in  different  media 
lend  no  support  to  the  idea  that  this  is  possible.  W.  D.  H. 

Is  Muscle  Juice  a  Result  of  Autolysis  ?  Sigval  Schmidt- 
Nielsen  ( Beitr .  c/iem.  Physiol.  Path.,  1903,  4,  182 — 184). — Yogel  has 
stated  that  it  is  impossible,  even  with  great  pressure,  to  express  a  juice 
from  muscle  until  many  hours  after  death.  He  thinks,  therefore,  the 
formation  of  juice  is  due  to  a  post-mortem  autolytic  change  which 
liquefies  the  muscle  proteids.  No  confirmation  of  this  result  was 
obtained ;  the  author  had  no  difficulty  in  obtaining  plenty  of  muscle 
plasma  from  perfectly  fresh  muscles  with  a  simple  hand-press,  as 
Kuhne,  Halliburton,  and  others  have  done  previously.  W.  D.  H. 

Presence  of  Lactic  Acid  in  the  Muscles  of  Invertebrates  and 
the  Lower  Vertebrates.  Jean  Gautrelet  (Gompt.  rend.,  1903, 
137,  417 — 418). — Muscle  of  Scyllium  canicula  was  macerated  with 
water,  and  the  albumin  in  the  aqueous  extract  was  coagulated  by 
boiling.  Addition  of  lead  acetate  caused  the  precipitation  of  the 
chlorides,  phosphates,  and  sulphates,  and  ammoniacal  lead  acetate  was 
added  after  filtration.  The  lead  was  removed  from  the  filtrate  by 
means  of  hydrogen  sulphide,  and  the  liquid  on  concentration  deposited 
crystals  of  creatine.  The  mother  liquor,  when  acidified  with  sulphuric 
acid,  yielded  c£-laetic  acid  on  extraction  with  ether. 

In  the  same  way,  lactic  acid  has  been  identified  in  the  muscle  of 
Mustelus  (Selachoidei)  and  of  Maia  (Crustacea).  In  the  last,  no  creatine 
was  found.  J.  McC. 

Refraction  Coefficient  of  Serum  Proteids.  Emil  Reiss  (Beitr. 
chem.  Physiol.  Path.,  1903,  4,  150 — 154). — The  serum  proteids  were 
separated  by  fractional  precipitation  with  ammonium  sulphate  and 
examined  with  Pulfrich’s  refractometer,  the  refraction  of  adherent 
salt  being  allowed  for.  The  values  of  ?tD  for  1  per  cent,  of  proteid 
are  given  as  follows  : 


Euglobulin  .  0'00230  G’rystallised  albumin  ...  0'00201 

Pseudo-globulin — 

First  fraction  .  0-00224  Amorphous  albumin  ...  000183 


Second  fraction  ...  0'00230  Total  proteid  .  0’00172 

It  cannot  be  said  that  this  helps  in  establishing  a  specific  difference 
between  the  two  globulins.  The  difference  between  the  globulins  and 
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albumin  is  quite  evident.  The  last  figure  is  very  puzzling  and  requires 
further  explanation.  W.  D.  H. 

Meat  Extract.  Max  Siegfried  {Zeit.  physiol.  Chern.,  1903,  39, 
126 — 132). — The  author’s  own  experiments  lead  to  the  conclusion  that 
the  succinic  acid  obtained  from  meat  extract  by  Kutscher  and  Steudel 
(this  vol.,  ii,  499)  was  not  originally  present  in  the  extract,  but  was 
produced  from  nucleone  and  other  substances  under  the  influence  of 
the  excess  of  sulphuric  acid  employed.  J.  J.  S. 

Influence  of  Putrefaction  on  the  Amount  of  Succinic  Acid  in 
Meat.  Heinrich  Wolff  {Beitr.chem.  Physiol.  Path.,  1903,4,  254 — 258). 
— The  question  of  the  origin  of  succinic  acid  in  meat  extract  has  been 
recently  reopened  by  Kutscher  and  Steudel.  In  the  present  research, 
it  was  found  that  the  putrefaction  process,  especially  in  its  later  stages, 
led  to  the  formation  of  a  large  amount  of  the  acid.  The  origin  of 
this  substance  in  Liebig’s  extract  (whether  due  to  method  of  preparation 
or  to  the  use  of  faulty  material)  is  left  open.  W.  D.  H. 

Biological  Behaviour  of  Nerol,  Geraniol,  and  cyc/oGeraniol. 
Hermann  Hildebrandt  ( Beitr .  chem.  Physiol.  Path.,  1903,  4,  251 — 253). 
— Nerol  and  geraniol  are  intensely  toxic  as  tested  on  mice  3  in  small 
doses,  no  difference  in  their  action  can  be  noted,  although  on  other 
grounds  the  two  substances  are  not  regarded  as  identical,  cyclo - 
Geraniol  is  much  less  toxic  3  this  coincides  with  the  relationship  between 
the  aldehyde  citral  and  its  corresponding  cyclic  isomeride. 

W.  D.  H. 

Estimation  of  Lipase  Activity.  Charles  Garnier  ( Compt . 
rend.  Soc.  Biol.,  1903,  55,  1094 — 1096). — In  order  to  determine  the 
power  of  a  lipase,  it  is  necessary  to  take  the  mean  of  several  parallel 
estimations  with  the  same  solution.  Reasons  are  given  why  the  method 
adopted  by  Hanriot,  of  taking  the  average  of  estimations  following 
one  another  with  the  same  mixture  of  ferment  and  monobutyrin  after 
neutralising  the  acid  formed  in  each  experiment,  gives  incorrect  results. 
The  butyrate  formed  and  the  quantity  of  monobutyrin  left  are  im¬ 
portant  factors.  W.  D.  H. 

Action  of  Pancreatic  Lipase  in  the  Presence  of  Blood. 
Maurice  Doyon  and  Albert  Morel  {Compt.  rend.  Soc.  Biol.,  1903,55, 
984 — 985). — No  diminution  of  the  ethereal  extract  of  the  blood  occurs  if 
the  latter  is  incubated  in  a  vacuum.  Hanriot  holds  that  this  is  because 
under  these  conditions  lipase  is  unable  to  act,  but  it  is  now  shown 
that  pancreatic  lipase  in  the  presence  of  blood  acts  as  well  on  fats  in 
a  vacuum  as  in  contact  with  air.  Defibrinated  blood  or  serum  splits 
monobutyrin,  tributyrin  and  other  ethers  as  well  in  a  vacuum  as  in 
contact  with  air.  W.  D.  H. 

Glycerol  in  the  Blood.  Maurice  Nicloux  {Compt.  rend.,  1903, 
137,  70 — 73). — Glycerol  injected  into  the  blood  disappears  with  great 
rapidity,  being  eliminated  readily  by  the  kidneys.  W.  D.  H. 
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Glycerol  in  the  Blood.  Maurice  Doyon  and  Albert  Morel 
(i Gompt .  rend.  Soc.  Biol.,  1903,  55,  983 — 984). — Contrary  to  Hanriot’s 
assertion,  the  diminution  of  the  ethereal  extract  which  occurs  when 
blood  is  preserved  aseptically  in  an  incubator  is  not  due  to  saponi¬ 
fication.  The  amount  of  glycerol  estimated  by  Nicloux’s  method  does 
not  increase.  W.  I).  H. 

Antifermenta.  Aristides  Kanitz  {Zeit.  Biol.,  1903,  45,  117 — 118). 
Ernst  Weinland  {ibid.,  119 — 120). — Weinland  has  stated  that  the 
increase  of  acid  beyond  0'2  per  cent,  hydrochloric  acid  lessens  and 
finally  annuls  the  action  of  antitrypsin,  but  that  increase  of  alkalinity 
from  0-4  to  1  per  cent,  of  sodium  carbonate  has  little  or  no  influence. 
The  first  paper  points  out  that  the  amount  of  sodium  hydroxide  liberated 
is  not  proportional  to  the  amount  of  sodium  carbonate,  but  to  its  square 
root.  The  difference  between  a  0  4  and  a  1  per  cent,  solution  is  there¬ 
fore  very  small,  and  insufficient  to  argue  from.  To  this,  Weinland 
replies  that  the  differences  are  those  which  fall  within  physiological 
limits ;  what  the  effect  of  higher  alkalinities  may  be  is  a  matter 
of  physiological  indifference.  The  differences  of  alkalinity  observed 
have  a  distinct  influence  on  other  ferments  and  ferment-like  sub¬ 
stances.  The  effect  of  high  alkalinity  on  antitrypsin  cannot  be 
accurately  gauged,  as  increase  of  alkali  affects  trypsin  injuriously 
(Vernon).  W.  D.  H. 

Nature  of  Fibrin-ferment.  Cornelis  A.  Pekelharing  and 
Willem  Huiskamp  {Zeit.  physiol.  Chem.,  1903,  39,  22 — 30). — The 
authors  have  previously  stated  that  various  nucleo-proteids  can,  after 
union  with  calcium,  play  the  part  of  the  fibrin-ferment.  Hammarsten 
regards  it  as  doubtful  whether  different  materials  can  act  in  this  way, 
but  thinks  it  more  probable  that  the  effect  is  due  to  traces  of  a  single 
proteid  (prothrombin)  adhering  to  the  various  preparations.  In  the 
present  paper,  the  authors  reaffirm  with  fresh  experiments  their 
original  contention.  W.  D.  H. 

Physiological  Action  of  the  Proteoses.  Frank  P.  Under¬ 
hill  (Amer.  J.  Physiol.,  1903,  9,  343 — 373). — The  well-known  physio¬ 
logical  effects  of  proteoses  have  been  attributed  by  Pick  and  Spiro  to 
impurities  mixed  with  them.  In  the  present  research,  no  valid  grounds 
were  found  for  this  supposition.  There  are,  no  doubt,  differences  in 
the  response  of  different  animals,  depending  largely  on  factors  in  which 
immunity  plays  a  part,  but  proteoses  prepared  in  various  ways,  and 
subjected  to  rigorous  purification,  were  found  in  all  cases  to  cause 
typical  physiological  effects.  W.  D.  H. 

Enzyme  of  the  Bloodjwhich  Causes  Decomposition  of  Hydro¬ 
gen  Peroxide.  I.  George  Senter  {Zeit.  physikal.  Chem.,  1903,  44, 
257 — 318). — When  defibrinated  blood  is  treated  according  to  Bergen- 
griin’s  method,  the  substance  that  is  catalytically  active  in  the  decom¬ 
position  of  hydrogen  peroxide  is  found  to  have  gone  almost  completely 
into  the  filtrate  along  with  the  haemoglobin,  and  may,  along  with  the 
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latter,  be  passed  through  a  Berkefeld  filter  without  any  noticeable 
loss  of  catalytic  efficiency.  The  catalytieally  active  substance  in  this 
solution  may  be  separated  from  the  haemoglobin  (which  does  not  itself 
appreciably  affect  hydrogen  peroxide)  by  precipitation  with  50  per 
cent,  alcohol.  If  the  reddish-brown  precipitate  thus  obtained  is  freed 
from  alcohol  and  dissolved  in  water,  a  transparent,  pale  yellow  solu¬ 
tion  is  formed,  which  is  shown  to  be  free  from  haemoglobin  by  spectro¬ 
scopic  examination,  and  which  possesses  strong  catalytic  power.  For 
the  enzyme  thus  isolated,  the  name  “  hsemase”  is  suggested.  Guaiacum 
tincture  containing  hydrogen  peroxide  is  not  turned  blue,  nor  is 
indigo  in  sulphuric  acid  solution  (also  containing  hydrogen  peroxide) 
bleached,  by  a  solution  of  haomase. 

In  order  to  study  quantitatively  the  influence  of  haemase  on  the 
decomposition  of  hydrogen  peroxide,  it  was  found  advisable  to 
work  at  0°,  for  at  higher  temperatures  the  oxidation  of  the  enzyme  by 
the  peroxide  begins  to  be  appreciable. 

The  course  of  decomposition  of  hydrogen  peroxide  in  dilute  solution 
(1/300 — 1/1100  molar),  as  determined  by  titrating  samples  of  the 
reaction  mixture  with  potassium  permanganate,  is  exactly  that 
required  by  the  law  of  mass  action,  according  to  the  equation 

-  dC1jdt  =  kC~lC2, 

where  Cl  and  C2  are  the  concentrations  of  the  peroxide  and  the 
enzyme  respectively.  When  the  hydrogen  peroxide  solutions  are  more 
concentrated,  there  are  slight  deviations  from  the  simple  law.  At  10°, 
the  velocity  coefficient  is  1  • 5  times  greater  than  at  0°. 

In  presence  of  hydrochloric,  nitric,  or  acetic  acid,  the  catalytic 
decomposition  is  markedly  retarded,  but  the  enzyme  is  not  permanently 
affected,  and  recovers  on  neutralisation  of  the  acid.  This  “poisoning” 
effect  is  stronger  for  nitric  acid  than  for  hydrochloric  acid,  and  is  in 
both  cases  nearly  proportional  to  the  cube  of  the  concentration. 
Addition  of  sodium  hydroxide  also  retards  the  catalytic  decomposition, 
but  in  this  case  also  the  enzyme  is  not  permanently  affected.  Potassium 
nitrate  and  chlorate  in  very  small  quantities  exert  a  marked  retarding 
influence  on  the  decomposition.  Furthermore,  as  regards  this  enzyme, 
aniline  is  to  be  regarded  as  a  weak,  and  hydrogen  cyanide  as  a  very 
strong,  “  poison.” 

A  solution  of  hsemase  loses  its  catalytic  efficiency  if  it  is  kept  at 
40 — 60°  for  a  short  time ;  the  rate  at  which  the  enzyme  becomes 
inefficient  increases  rapidly  with  the  temperature  to  which  it  has  been 
raised,  and  is,  for  example,  6 — 7  times  greater  at  55°  than  at  45°. 
Moreover,  this  rate  is  especially  great  during  the  first  portion  of  the 
period  of  exposure  to  the  high  temperature. 

Emphasis  is  laid  on  the  analogy  between  the  action  of  enzymes  and 
of  inorganic  catalytic  agents.  The  inorganic  agent  specially  considered 
is  colloidal  platinum,  studied  by  Bredig  and  his  pupils  (Abstr.,  1900, 
ii,  213  ;  1901,  ii,  441).  In  comparing  the  influence  of  hsemase  and  of 
colloidal  platinum  on  the  decomposition  of  hydrogen  peroxide,  it  is 
noted  that  in  both  cases  the  temperature  coefficient  of  the  velocity 
constant  is  small  (1’5  and  1’7  respectively,  for  an  interval  of  10°). 
Further,  the  retarding  effect  of  certain  “  poisons  ”  is  very  similar  in 
the  two  cases.  On  the  other  hand,  the  efficiency  of  hsemase  is  easily 
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destroyed  by  rise  of  temperature,  but  that  of  colloidal  platinum  is  less 
affected.  J.  C.  P. 

The  Blood  Proteids  in  a  Case  of  Alkaptonuria.  Emil  Abder- 
halden  and  W.  Falta  (Zeit.  physiol.  Chem.,  1903,  39,  143 — 146). — In 
alkaptonuria,  homogentisic  acid  occurs  in  the  blood-serum.  The 
blood  proteids  contain  tyrosine  and  phenylalanine  in  about  the  same 
proportions  as  in  normal  cases.  The  cause  of  the  condition  is  not  to 
be  sought  in  the  digestive  or  absorptive  processes,  but  is  due  to  a 
localised,  specific  breakdown  of  the  proteid  molecule.  W.  D.  H. 

Action  of  Ricin  on  Fishes’  Blood.  Albert  Eraenkel  ( Beitr . 
cliem.  Physiol .  Path.,  1903,  4,  224 — 233). — The  observations  were 
made  with  the  blood  of  Barbus  Jluviatilis  ;  this  blood  shows  a  certain 
amount  of  natural  immunity  towards  ricin,  and  is  not  agglutinated  so 
much  as  the  blood  of  mammals.  This  depends  not  on  the  amount  of 
receptor  groups  in  the  corpuscles,  but  is  due  in  great  measure  to  the 
presence  of  a  strong  ricin  anti-agglutinin  in  the  serum.  Hmmolysis  is 
nearly  related  to  agglutination.  W.  D.  H. 

Nature  and  Determination  of  the  Alkalinity  of  the  Blood. 
Henri  ~LkBBE{Gompt.rend.,  1903, 137,  384—385). — The  total  alkalinity 
of  the  serum  is  first  determined  by  titration  with  centinormal 
sulphuric  acid  ;  the  phosphates  are  then  precipitated  with  barium 
chloride,  and  titration  again  performed  with  acid ;  the  difference  is  the 
“  apparent  alkalinity  "  due  to  mineral  phosphates.  Some  importance 
is  attributed  to  ptomaines  and  leucomaines  in  producing  the  total 
alkalinity,  and  the  suggestion  is  made  that  light  wfill  be  thrown  on 
disease  by  the  examination  of  the  alkalinity  of  the  blood  in  patho¬ 
logical  cases.  W.  D.  H. 

Precipitins.  A.  Hunter  ( Proc .  Physiol.  Soc.,  1903,  ix  ;  J.  Physiol. , 
30). — Rabbits  were  treated  with  5  to  7  injections  of  the  separated 
proteids  (albumin,  euglobulin,  pseudo-globulin)  of  ox-serum.  In  each 
case,  precipitins  were  obtained.  In  some  cases,  precipitins  were  obtained 
after  one  injection  only  ;  they  are  always  appreciable  after  the  3rd 
and  abundant  after  the  5th  injection.  If  a  fresh  injection  is  per¬ 
formed  on  a  rabbit,  the  blood  of  which  is  already  rich  in  precipitin, 
there  is  an  immediate  diminution  and  usually  a  complete  disappear¬ 
ance  of  the  precipitin  j  this  gradually  reappears  about  the  second  or 
third  day,  and  attains  a  maximum  which  is  higher  than  the  previous 
maximum  about  the  fifth  or  sixth  day.  The  polymorphonuclear 
leucocytes  follow  quantitatively  a  course  exactly  inverse  to  that  of 
the  precipitins.  W.  D.  H. 

Heart  Action  of  Molgula  Manhattensie.  George  William 
Hunter,  jun.  ( Amer .  J.  Physiol.,  1903,  10,  1 — 27). — The  main 
purport  of  the  paper  is  to  show  that  the  peristalsis  of  the  heart  of 
this  ascidian  is  under  the  control  of  the  central  nervous  system.  Part  of 
the  evidence  relates  to  drug  action.  In  somes  cases  (alcohol,  muscarine, 
nicotine,  strychnine),  the  heart  of  normal  Molgulce  reacted  in  a  different 
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manner  from  those  in  which  the  ganglion  (brain)  had  been  removed. 
In  other  cases,  in  which  the  drugs  employed  (caffeine,  digitalin)  were 
muscle  poisons  rather  than  nerve  poisons,  removal  of  the  ganglion 
made  no  difference.  W.  D.  H. 


Chemistry  of  Lymphatic  Organs.  I.  Ivau  Bang  ( Beitr . 
chem.  Physiol.  Path.  1903,  4,  115 — 138). — The  present  communica¬ 
tion  relates  to  the  nucleo-proteid  and  nucleo-histon  obtainable  from 
the  thymus  gland.  Analyses  are  given,  and  discrepancies  between 
these  and  those  given  by  Huiskamp  and  others  pointed  out.  Among 
the  important  analytical  facts  noted,  it  is  shown  that  dilute  acetic 
acid  should  not  be  employed  in  the  precipitation  of  such  substances ;  it  is 
not  an  indifferent  reagent,  but  splits  the  nuclein  compound  into  two 
parts,  one  of  which  is  easily  soluble  whilst  the  other  subsequently  dis¬ 
solves  with  difficulty  in  dilute  alkali.  The  former  appears  to  be  an 
acid  albuminate.  More  dependence  is  placed  on  the  methods  of  salt 
and  alcohol  precipitation.  W.  D.  H. 


Extirpation  of  the  Thymus.  Swale  Vincent  ( Proc .  Physiol.  Soc., 
1903,  xvi ;  J.  Physiol.,  30).  Physiological  Effects  of  Thymus 
Extracts  (ibid.,  xvii). — Removal  of  the  thymus  in  frogs  and  guinea- 
pigs  produces  no  appreciable  effects.  Subcutaneous  injection  of  extracts 
made  with  boiling  saline  solution  in  frogs  or  mammals  produces  only 
a  slight  temporary  stimulant  effect.  Intravenous  injection  causes  a 
fall  of  blood  pressure,  which  is  lessened  but  not  abolished  by  atropine 
or  section  of  the  vagi.  There  is  no  evidence  of  any  specific  action  of 
these  extracts,  and  the  effects  are  comparable  with  those  obtained  by 
the  injection  of  extracts  of  almost  every  tissue  of  the  body,  although 
whether  the  depressor  substances  are  identical  in  the  different  tissues 
cannot  yet  be  affirmed.  W.  D.  H. 


Digestion  and  Absorption  in  the  Stomach.  Felix  Reach 
(Beitr.  chem.  Physiol.  Path.,  1903,  4,  139 — 144.  Compare  Abstr., 
1901,  ii,  667). — Dogs’  stomachs  in  a  state  of  full  digestion  of  a  meat 
meal  were  removed,  placed  in  a  chamber  at  body  temperature,  and  their 
contents  examined  4  hours  later.  After  removal  of  the  still  coagulable 
proteids,  albumose  nitrogen  was  estimated  in  the  precipitate  produced 
by  saturation  with  zinc  sulphate,  and  peptone  nitrogen  in  the  precipitate 
produced  by  adding  picric  acid  to  the  filtrate ;  these  two  quantities 
were  subtracted  from  the  total  nitrogen,  and  the  difference  gives  that 
of  the  end  products  (peptoids,  complex  substances  which  give  no 
biuret  reaction,  and  crystalline  materials).  The  following  table  gives 
the  results  of  the  four  experiments  : 


Amount  of  Percentage  of  nitrogen  in 

flesli  given.  Albumoses.  Peptone.  End-products. 


100 

56-4 

200 

48-7 

300 

322 

400 

37-9 

43-6 


19-9 

31-4 

35 ‘0 

32-8 

30-1 

32-0 
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In  digestion  infra  vitam ,  Zunz  gives  the  percentage  of  albumose 
nitrogen  as  90,  which  is  much  higher  than  in  the  present  experi¬ 
ments.  In  these,  however,  the  conditions  excluded  any  absorption. 
In  Zunz’s  experiments,  no  doubt  the  simpler  and  more  diffusible 
products  were  rapidly  absorbed,  and  this  will  account  for  the  large 
amount  of  albumoses. 

It  is  further  pointed  out  that  in  artificial  digestions  pepsin  is 
employed.  In  natural  digestion,  Glaessner’s  pseudo-pepsin,  if  it 
really  exists,  is  in  action  also.  This  may  account  for  some  of  the 
differences  observed  in  digestion  experiments  carried  out  in  vitro  and 
in  vivo  respectively.  W.  D.  H. 

Action  of  Glycerol  Extracts  of  Gastric  Mucous  Membrane 
on  Monobutyrin.  Elophe  B^nech  and  L.  Guyot  ( Compt .  rend.  Soc. 
Biol.,  1903,  55,  994 — 996). — Glycerol  extracts  of  the  mucous  membrane 
of  the  horse’s  stomach  contains  a  lipase  which  decomposes  monobutyrin. 
That  from  the  cardiac  region  is  about  twice  as  energetic  as  that  from 
the  pyloric  region  ;  the  action  is  most  marked  at  40°,  and  is  destroyed 
at  70°;  the  amount  of  fat  decomposed  does  not  increase  proportionally 
with  lapse  of  time,  but  tends  to  reach  a  limit.  The  extracts  are 
sensitive  to  the  action  of  alkali,  but  not  so  much  so  to  that  of  hydro¬ 
chloric  acid.  Within  certain  limits,  the  enzyme  obeys  Schiitz’s  law. 
Enterokinase  does  not  appear  to  favour  its  action.  W.  D.  H. 

Influence  of  Tryptic  Digestion  on  Precipitin  Reactions. 
Karl  Oppenheimer  ( Beitr .  chem.  Physiol.  Path.,  1903,  4,  259 — 261). 
— The  question  whether  the  precipitating  substance  and  the  substance 
precipitated  in  the  precipitin  reaction  are  proteids  or  proteid-Iike 
substances,  or  whether  they  are  only  mechanically  mixed  with  the 
proteids,  can  be  solved,  at  any  rate  partially,  by  determining  whether 
these  materials  can  be  affected  by  proteolytic  agents.  Previous  ex¬ 
periments  by  the  author  with  Michaelis  showed  that  these  substances 
are  affected  by  pepsin-hydrochloric  acid.  The  present  experiments 
relate  to  tryptic  action.  It  is  shown  by  experiments  on  rabbits  that 
the  injection  of  egg-white,  thoroughly  digested  by  trypsin,  does  not 
produce  the  appearance  of  a  precipitin  in  the  blood ;  that  a  strong 
anti-egg-white  serum  has  no  effect  on  a  pancreatic  digest  of  egg-white, 
and,  finally,  that  the  precipitin  action  of  this  serum  can  be  annihil¬ 
ated  by  tryptic  digestion.  Egg-white  in  these  particulars  differs  in  no 
way  from  blood  serum.  The  opposite  results  of  Obermayer  and  Pick 
are  attributed  to  the  incomplete  action  of  the  trypsin  used. 

W.  D.  IP. 

Change  of  Cystin  into  Taurine  in  the  Animal  Organism. 
G.  von  Bergmann  (Beitr.  chem.  Physiol.  Path.,  1903,  4,  192 — 211).— 
The  experiments  were  made  on  dogs  with  a  biliary  fistula.  The  addi¬ 
tion  of  cystin  to  the  ordinary  diet  does  not  appreciably  increase  the 
amount  of  taurine  in  the  bile.  The  administration  of  sodium  cholate 
is  followed  by  an  increased  formation  of  taurocholic  acid  to  as  much 
as  double  the  normal  amount ;  the  excretion  persists  for  24  hours. 
After  such  a  procedure,  which  apparently  clears  out  the  accumulated 
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taurine,  the  administration  of  cystin  leads  once  more  to  an  increased 
excretion  of  taurine ;  this  is  considered  to  prove  that  cystin  is  trans¬ 
formed  into  taurine  in  the  body.  The  normal  taurine  in  the  bile  is 
believed  to  originate  from  the  proteid  ingested,  recent  research  having 
shown  that  part  of  the  proteid  sulphur  is  present  there  in  the  form  of 
the  cystin  group.  W.  D.  H. 

Degradation  of  Peptides  in  the  Organism.  Emil  Abderhalden 
and  Peter  Bergell  (Zeit.  physiol.  Ghem .,  1903,  39,  9 — 11). — The 
isolation  of  amino-acids  by  means  of  naphthalene-/3-sul phonic  chloride  in 
urine  is  found  to  give  excellent  results  so  long  as  not  less  than  0'25 
per  cent,  of  acid  is  present.  Glycine,  i-alanine,  leucine,  or  phenyl¬ 
alanine  injected  in  doses  up  to  5  grams  are  completely  consumed  in 
the  system  of  the  guinea-pig ;  glycylglycine,  however,  is  converted 
into  glycine,  part  of  which  appears  in  the  urine.  E.  F.  A. 

Digestion  of  Proteids  by  the  Pancreas  Ferments.  Emil 
Fischer  and  Emil  Abderhalden  ( Zeit .  physiol.  Ghem.,  1903,  39, 
81 — 94). — The  cyclic  amino-acid,  a-pyrrolidinecarboxylic  acid,  which 
is  formed  by  the  hydrolysis  of  proteids  both  with  boiling  acids  and 
alkalis,  has  been  assumed  to  be  a  primary  decomposition  product. 
The  digestion  of  casein  with  pancreas  enzyme  yields,  however,  whatever 
conditions  are  employed,  no  trace  either  of  a-pyrrolidinecarboxylic 
acid  or  phenylalanine  ;  but,  on  the  other  hand,  a  polypeptide  is  formed, 
which  resists  further  action  of  the  enzyme,  and  on  heating  with 
mineral  acids  yields  these  two  acids  in  the  same  quantity  as  the 
equivalent  amount  of  casein. 

This  polypeptide  contains  also  the  other  amino-acids  (leucine,  alanine, 
glutamic,  and  aspartic  acids)  normally  yielded  by  casein.  It  is  easily 
precipitated  by  phosphotungstic  acid,  and  thus  separated  without  diffi¬ 
culty  from  the  monoamino-acids.  Purified  by  repeated  precipitation, 
it  shows  no  biuret  reaction.  Exactly  similar  products  are  formed 
in  the  tryptic  digestion  of  edestine,  luemoglobin,  egg-albumin,  fibrin, 
and  serum-globulin.  E.  F.  A. 

The  Metabolic  Value  of  Salt.  C.  M.  Belli  (Zeit.  Biol.,  1903, 
45,  182 — 222).— A  very  thorough  series  of  observations  on  man 
showing  the  importance  of  salts,  especially  of  common  salt  in  diet. 
Absence  or  paucity  of  salt  does  not  modify  digestion  or  assimilation, 
nor  does  it  affect  the  metabolism  of  fat  or  carbohydrate.  The  loss  of 
body  weight  observed  is  due  to  interference  with  proteid  metabolism, 
the  organ-proteid  undergoing  increased  breakdown.  Full  references 
to  previous  literature  are  given,  and  the  statement  so  frequently  made 
by  others  that  salt  exercises  a  sparing  influence  on  proteid  is  thoroughly 
confirmed.  W.  D.  H. 

Fatty  Acids  formed  by  Ascaris.  Ernst  Weinland  (Zeit.  Biol., 
1903,  45,  113 — 116). — The  fatty  acid  formed  in  the  life  processes  of 
Ascaris  lumhricoides  was  formerly  stated  to  be  mainly  valeric  acid 
(Abstr.,  1902,  ii,  155).  Analysis  of  the  calcium  salt  shows  it  to  be  a  mix¬ 
ture  of  valeric  and  hexoic  acids.  In  another  specimen,  pure  calcium 
hexoate  was  separated  out  in  a  crystalline  form.  W.  D.  H. 
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Synthesis  of  Fats  during  Absorption.  Benjamin  Moore  (Proa. 
Boy.  Soc.,  1903,  72,  134 — 151). — In  the  chyle  of  the  mesenteric 
lymphatics,  the  fatty  constituents  formed  in  the  intestine  have  been 
re-synthesised  into  neutral  fat.  The  epithelial  cells,  but  not  those  of 
the  mesenteric  glands,  are  concerned  in  this  process.  In  the  mucous 
membrane,  there  is  still  a  considerable  percentage  of  free  fatty  acid, 
showing  that  although  the  synthesis  is  in  progress,  it  is  not  complete. 
The  cells  of  the  pancreas,  intestinal  mucosa,  or  lymphatic  glands,  or 
cell-free  extracts  of  those  tissues  are  unable  in  vitro  to  affect  the 
synthesis  of  fat  from  glycerol  and  soaps.  The  living  cell  in  situ , 
supplied  as  it  is  with  energy  from  the  circulating  blood,  is  able  to  do 
this.  Theoretical  deductions  from  this  are  made  concerning  the  cell 
as  an  energy  transformer,  and  distinguishing  the  synthetical  power  of 
cells  from  the  transformations  (including  syntheses)  brought  about  by 
enzymes.  Extracts  of  pancreas,  intestinal  mucosa,  and  mesenteric 
glands  possess  the  power  of  liberating  free  oleic  acid  from  sodium 
oleate ;  the  alkali  split  off  becomes  stably  combined  with  some  sub¬ 
stance  in  the  extracts  and  does  not  recombine  with  the  acid  on 
evaporating  down  the  solutions.  The  power  of  setting  free  oleic  acid 
in  this  way  is  lessened,  but  not  destroyed,  by  boiling  the  extracts. 
The  change  occurs  in  faintly  alkaline  solution,  and  is  completed  without 
the  reaction  becoming  acid.  No  such  splitting  occurred  in  control 
experiments  with  water  or  saline  solution.  Such  an  alteration,  if  it 
occurs  in  the  cells,  is  probably  the  initial  change  which  soap  undergoes 
in  the  synthesis  of  fat.  It  is  obviously  a  protective  mechanism  against 
the  invasion  of  the  body  by  poisonous  soaps.  W.  D.  H. 

Human  Milk.  Adolf  Jolles  (Zeit.  Biol.,  1903,  45,  248 — 260). — 
Human  milk  contains  no  oxydases,  and  as  a  rule  no  peroxydases.  It, 
however,  decomposes  five  or  six  times  as  much  hydrogen  peroxide  as 
cow’s  milk,  but  there  is  no  proportionality  between  the  amount  of 
catalase  and  the  amount  of  hydrogen  peroxide  decomposed.  Great 
value  is  attached  to  this  reaction.  Dilution  with  water  has  no 
influence,  but  mineral  acids  and  mercury  and  fluorine  compounds  have  ; 
organic  acids  have  a  feeble  effect.  Neutral  salts,  bases,  and  alcohol 
within  certain  limits  have  no  influence.  Heating  to  75°  destroys  the 
catalases  completely.  The  constituent  of  milk  which  brings  about  the 
catalytic  action  is  wholly  precipitable  by  alcohol.  W.  D.  H. 

Salol  Ferment  contained  in  Certain  Milks.  Albert  Des- 
mouliere  ( Compt .  rend.,  1903,  137,  337). — A  reply  to  Miele  and  Willem 
(this  vol.,  ii,  604).  The  author  calls  attention  to  the  fact  that  he  has 
already  withdrawn  his  view  that  the  decomposition  of  salol  is  effected 
by  a  ferment,  and  explains  the  action  as  one  of  saponification  (this 
vol.,  ii,  312).  J.  McC. 

Salivary  Digestion  in  the  Stomach.  W.  B.  Cannon  and  H.  F.  Day 
(Amer.  J.  Physiol.,  1903,  9,  396 — 416). — The  experiments  given  show 
that  salivary  digestion  can  continue  in  the  stomach  for  a  much  longer 
period  than  is  usually  considered  to  be  the  case.  The  food  lying  in  the 
fundus  undergoes  uninterrupted  amylolysis  for  at  least  two  hours,  not 
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because  the  proteid  protects  the  ptyalin,  but  because  the  absence  of 
peristalsis  in  this  region,  until  quite  late  stages  in  digestion,  prevents 
admixture  with  gastric  juice,  especially  in  the  interior  of  the  swallowed 
masses.  W.  D.  H. 

Proteid  Synthesis  in  the  Animal  Body.  Yandell  Henderson 
and  Arthur  L.  Dean  (Amer.  J.  Physiol .,  1903,  9,  386 — 391). — By 
feeding  a  dog  on  the  end-products  of  proteid  decomposition  (prepared 
by  the  action  of  a  mineral  acid  on  meat),  the  animal  was  maintainedAin 
nitrogenous  equilibrium  and  did  not  lose  weight.  It  is  quite  evident 
that  the  nitrogenous  substances  in  the  diet  were  not  immediately 
converted  into  urea  and  excreted,  but  were  retained  to  a  considerable 
extent,  and  that  the  portion  expended  (appearing  in  the  urine)  exerted 
a  marked  proteid-sparing  action.  The  retention  of  nitrogen  is  not 
in  itself  a  proof  of  proteid  synthesis,  and  the  explanation  given  of  the 
results  is  regarded  as  sufficient  without  invoking  the  more  radical 
hypothesis  of  proteid  synthesis.  W.  D.  IT. 

Formation  of  Dextrose  from  the  End-products  of  Pancreatic 
Proteolysis.  Percy  G.  Stiles  and  Graham  Lusk  (Amer.  J.  Physiol ., 
1903,  9,  380 — 385).— Dogs  poisoned  with  phloridzin  were  taken  as 
the  base  level  from  which  the  experiments  started  ;  they  were  then  fed 
with  the  end  (crystalline)  products  of  a  pancreatic  digest,  and  the 
increase  in  the  amount  of  excreted  sugar  was  noted.  Dogs  do  not 
bear  the  treatment  well,  and  in  only  two  cases  could  it  be  carried 
through.  From  these,  it  appears  that  for  every  5  grams  of  nitrogen 
given  in  this  way,  12  of  dextrose  were  excreted.  If  given  in  the 
form  of  native  proteid,  18 — 19  grams  of  dextrose  would  have  been 
expected.  The  amino-nitrogen  given  was  eliminated  quantitatively, 
and  no  light  is  thrown  on  the  question  as  to  whether  a  proteid  synthesis 
had  occurred.  The  experiments  show  that  it  is  impossible  for  a  large 
sugar  radicle  to  exist  in  the  proteid  molecule.  W.  D.  H. 

Proteolytic  Activities  of  Pancreatic  Juice.  William  M.  Bayliss 
and  Ernest  H.  Starling  (J.  Physiol.,  1903,  30,  61 — 83). — Fresh  pan¬ 
creatic  juice  never  contains  trypsin  ;  it  contains  trypsinogen  and  a  weak 
proteolytic  ferment,  somewhat  resembling  erepsin  ;  the  latter  will 
Jowly  digest  fresh  fibrin,  or  caseinogen,  but  not  coagulated  proteid  or 
gelatin.  Trypsinogen  is  a  stable  substance  which  is  only  slowly 
altered  when  left  in  alkaline  or  acid  solutions.  Enterokinase  is  the 
only  reagent  found  that  converts  it  into  trypsin.  The  view  of  Pawloff  is 
supported,  that  the  action  of  enterokinase  is  like  that  of  a  ferment,  a 
small  amount  of  it  being  able  to  act  on  an  unlimited  amount  of  tryp¬ 
sinogen  provided  sufficient  time  is  allowed  to  elapse.  Enterokinase 
is  stable  in  aqueous  solutions  at  15°,  but  is  rapidly  destroyed  at 
40°.  Trypsin  is  very  unstable,  and  is  rapidly  destroyed,  especially  in 
alkaline  media  at  the  body  temperature ;  this  is  retarded  by  the 
presence  of  dissolved  proteids  or  peptones.  Enterokinase  cannot  be 
obtained  from  blood  fibrin,  leucocytes,  or  lymphatic  glands  as  Delezenne 
has  stated.  It  is  a  product  of  the  small  intestine  only,  and  mainly  of 
its  upper  end. 
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Attention  is  drawn  to  the  high  alkalinity  of  pancreatic  juice  ;  when 
obtained  by  the  use  of  secretin  injections,  10  c.c.  need  for  its  neutralis¬ 
ation  from  10  to  15  c.c.  of  decinormal  sulphuric  acid.  If  obtained 
by  the  use  of  pilocarpine  injections,  the  alkalinity  is  rather  less,  but 
it  is  richer  in  total  solids,  especially  in  proteids  ;  the  proteids  are 
alike  qualitatively  in  both  varieties  of  juice,  and  all  belong  to  the 
class  of  coagulable  proteids.  W.  D.  H. 

Digestive  Leu cocytosis.  Alexander  Goodall,  G.  Lovell  Gulland, 
and  Diarmid  Noel  Paton  (J.  Physiol.,  1903,  30,  1 — 9). — During 
digestion,  there  is  a  slight  preliminary  fall  in  the  number  of  leucocytes  ; 
this  is  followed  by  a  rise  which  reaches  its  maximum  four  hours  after 
food.  The  increase  affects  the  lymphocytes  (and  is  in  the  case  of  these 
corpuscles  very  constant  both  in  incidence  and  degree),  and  the  poly¬ 
morphonuclear  leucocytes.  The  eosiuophile  cells  show  very  little 
change.  No  difference  could  be  found  between  the  cells  of  the 
mesenteric  arteries  and  veins,  and  those  in  the  general  circulation. 
Pohl’s  conclusion  that  the  new  cells  are  produced  in  the  intestinal  wall 
is  thus  negatived  ;  there  was,  moreover,  no  sign  of  increased  activity  in 
the  lymphoid  tissue  of  the  intestinal  wall.  Removal  of  the  spleen 
makes  no  difference  in  the  results.  The  source  of  the  new  cells  has  still 
to  be  determined.  The  experiments  were  made  on  dogs  and  cats. 

W.  D.  H. 

Influence  of  Lecithin  on  the  Growth  of  the  White  Rat. 
Siiinkiski  Hatai  (. /brier .  J.  Physiol.,  1903,  10,  57 — 66). — The  present 
research  confirms  previous  statements  that  lecithin  is  a  stimulating 
agent  in  normal  growth.  In  the  rats  which  received  it  either  subcut¬ 
aneously  or  by  feeding,  the  gain  avei’aged  60  per  cent,  more  as 
compared  with  control  animals ;  they  also  showed  more  resistance 
against  unfavourable  surroundings.  No  difference  in  the  nervous 
system  of  the  two  sets  of  animals  was  observable.  W.  D.  H. 

Influence  of  Rennin  on  Milk  Digestion.  Philip  B.  Hawk  (A??ier. 
J.  Physiol.,  1903,  10,  37 — 46). — Statements  have  recently  appeared 
that  the  amount  of  rennin  in  the  stomach  of  young  animals  is  less 
than  in  the  adult.  The  conclusion  that  rennin  is  inhibitory  to  diges¬ 
tion  of  the  milk  proteids  is  confirmed  in  the  present  experiments  ; 
this  is  true  for  both  gastric  and  pancreatic  digestion,  and  is  not  due 
to  the  mineral  constituents  of  the  rennin.  Rennin  has  no  inhibitory 
action  on  the  digestion  of  egg-albumin.  W.  D.  H. 

Feeding  Experiments  with  Pyrimidine  Compounds.  H. 
Steudel  (Zeit.  physiol.  Chem.,  1903,  39,  136—142.  Compare  Abstr., 
1901,  ii,  409). — No  sparingly  soluble  purine  derivatives  could  be  found 
in  the  urine  of  a  fox-terrier  bitch  to  which  i^-uric  acid,  wouric 
acid,  or  hydrouracil  had  been  administered  per  os.  These  compounds 
appear  to  be  completely  oxidised  in  the  animal  system.  Iminomethyl- 
uracil  (Abstr.,  1891,  1007)  behaves  in  a  similar  manner,  whereas 
methylthiouracil  passes  through  the  system  unchanged.  J.  J.  S. 
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End-products  of  the  Auto-digestion  of  Yeast  and  Pancreas. 
I.  Friedrich  Kutscher  and  Lohmann  (. Zeit .  physiol.  Chern.,  1903, 
39,  159 — 164). — The  present  communication  relates  to  the  pancreas 
only.  The  main  interest  is  the  discovery  that,  in  addition  to  the  usual 
purine  and  hexon  bases,  the  products  of  the  decomposition  of  lecithin 
(choline,  glycero-phosphoric  acid)  are  present.  This  suggests  a  future 
examination  of  the  behaviour  of  various  digestive  juices  towards 
lecithin.  W.  D.  H. 

End-products  of  Peptic  Digestion.  Leo  Langstein  (Zeit. 
physiol.  Chern.,  1903,  39,  208 — 209). — Some  small  points  of  difference 
between  the  author’s  results  and  those  of  Salaskin  and  Kowalewsky 
(Abstr.,  this  vol.,  ii,  559)  are  commented  on.  It,  however,  appears 
certain  that  amino-acids  are  obtainable  as  the  result  of  protracted 
proteolysis  by  pepsin.  W.  D.  H. 

Elimination  of  Sodium  Chloride  in  Normal  Faeces  and  in 
Diarrhoea .  Adolphe  J aval  (Compt.  rend.  Soc.  Biol. ,  1 9 03, 55, 927 — 9 28, 
928 — 929). — The  amount  of  sodium  chloride  in  the  faeces  is  normally 
from  1  to  2  decigrams  a  day.  The  addition  of  10  grams  of  salt  to  the  food 
is  followed  by  its  elimination  by  the  urine,  the  process  occupying  more 
than  24  hours.  There  is  simultaneously  a  slight  increase  of  weight, 
which  is  attributed  to  retention  of  water.  The  amount  of  faeces  also 
increases,  the  laxative  action  of  salt  being  well  known,  but  the  actual 
increased  amount  of  salt  that  leaves  the  body  by  this  route  is  very 
small,  and  the  increase  is  but  temporary.  In  the  diarrhoea  of  Bright’s 
disease,  the  amount  of  salt  in  the  fseces  is  increased,  and  in  severe 
cases  may  be  even  greater  than  that  in  the  urine.  W.  D.  H. 

Effect  of  Diuretics,  Nephritic  Poisons,  and  other  Agencies 
on  the  Urinary  Chlorides.  Torald  Sollmann  (Amer.  J.  Physiol., 
1903,  9,  425 — 453).  Comparative  Diuretic  Effects  of 
Saline  Solutions  (ibid.,  454 — 465). — A  detailed  account  of  experi¬ 
ments  previously  published  in  a  preliminary  communication  (this 
vol.,  ii,  562).  W.  D.  H. 

Acetone  in  Normal  Horse’s  Urine.  K.  Kiesel  (PJliiger’s 
Archiv,  1903,  97,  480 — 538). — Acetone  is  a  normal  product  of  meta¬ 
bolism  and  is  always  found  in  the  urine  of  the  horse  to  the  extent  of 
a  few  milligrams  per  litre.  A  new  method  of  estimation  is  given, 
because  Messinger’s  and  other  methods  which  depend  on  the  formation 
of  iodoform  cannot  be  used  with  horse’s  urine  ;  the  distillate  of  this 
urine  contains  substances  other  than  acetone  which  unite  with  iodine. 
These  substances  are  in  part  phenol  and  benzoic  acid,  but  are  in  great 
measure  not  yet  identified.  W.  D.  H. 

Indole  Formation  and  Indican  Excretion  in  Rabbits  during 
Inanition.  Alexander  Ellinger  (Zeit.  physiol.  Chern.,  1903,  39, 
44 — 54). —  Blumenthal  and  Rosenfeld  (Mitt.  Wiirzburger  med. 
Klinik,  1886,  2,  341)  have  stated  that  rabbits  in  a  state  of 
inanition  excrete  indican,  though  no  indole  is  present  in  the 
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intestinal  contents.  They  attribute  the  indican  to  non- bacterial 
decomposition  of  proteid  in  tissue  metabolism.  If  this  is  the  case, 
the  rabbit  differs  from  the  dog  and  cat.  By  the  use  of  more  delicate 
tests,  it  is  now  shown  that  indole  exists  in  the  intestine  of  such 
rabbits;  there  is  therefore  no  need  to  assume  that  the  urinary 
indican  arises  elsewhere.  W.  D.  H. 

Phenols,  Free  and  United  with  Sulphur,  in  the  Urine. 
L.  Moneet  ( Compt .  rend.,  1903,  137,  386 — 387). — In  the  intestine, 
indole  and  scatole  originate  from  proteids,  phenol  and  cresol  from 
hydrocarbons  (hydrocarbones) ;  these  enter  the  body  in  part  as  ethereal 
sulphates.  Indole  and  scatole  potassium  sulphates  are  easily  decomposed 
by  mineral  acids  and  by  oxalic  acid,  whilst  phenol  and  cresol  potassium 
sulphates,  which  are  stated  to  be  identical  with  those  prepared  syntheti¬ 
cally,  are  not.  On  this  is  based  a  method  of  estimation  in  urine  and 
ffeces,  and  observations  on  more  than  two  hundred  pathological  cases 
are  promised.  The  ffeces  do  not  contain  sulphur  conjugated  phenols  ; 
the  urine  contains  only  traces  of  free  phenols  which  are  retained  by 
animal  charcoal.  W.  D.  H. 

Nuclein  Metabolism  in  Lymphatic  Leucaemia.  Yandell 
Henderson  and  Gaston  H.  Edwards  ( Amer .  J.  Physiol.,  1903,  9, 
417 — 424). — In  a  case  of  lymphatic  leucsemia  of  the  chronic  type, 
observations  on  the  excreta  show  that  during  two  periods  in  which 
observations  were  made  the  course  of  metabolism  was  somewhat  dif¬ 
ferent.  In  spite  of  the  increase  of  leucocytes,  the  excretion  of  uric  acid 
and  phosphates  was  at  no  time  excessive  ;  the  increase  appears  there¬ 
fore  to  be  due  to  the  failure  of  the  normal  destructive  processes.  The 
diet  was  practically  the  same  throughout  and  was  almost  nuclein-free. 
During  one  period,  the  specific  gravity  corresponded  with  the  total 
nitrogen  of  the  urine ;  during  the  second  period,  in  which  nitrogenous 
metabolism  was  greatly  reduced,  this  was  not  so.  During  both  periods, 
the  total  acidity  varied  directly  as  the  nitrogen.  The  chlorides 
varied  with  the  volume  of  water  and  showed  more  variation  than  any 
other  substance  estimated.  W.  D.  H. 

Proteolytic  Action  of  Kidney  Enzyme.  Henry  D.  Dakin 
(J.  Physiol.,  1903,  30,  84 — 96). — The  products  obtained  by  the 
digestion  in  an  acid  medium  of  the  finely  divided  kidney  substance  by 
the  prolonged  action  of  the  enzyme  that  can  be  expressed  from  the 
kidney  cells  were  examined.  The  fluid  contained  a  small  amount  of 
coagulable  proteid  in  solution,  and  a  precipitate  of  paranuclein. 
Albumoses  and  peptone  were  practically  absent.  The  tryptophan 
reaction  with  bromine  water  could  not  be  obtained,  after  the  first  few 
days’  digestion  had  occurred.  The  formation  of  ammonia  extended 
over  a  period  of  two  months  ;  this  is  derived  from  substances  of  the 
nature  of  acid  amides  decomposable  by  hydrochloric  acid,  and  not 
from  the  stable  amino-acids.  Other  substances  identified  were 
alanine,  a-aminoiso  valeric  acid,  leucine,  a-pyrrolidineearboxylic 
acid,  phenylalanine,  tyrosine,  lysine,  histidine,  cystin,  hypoxanthine, 
and  indole  derivatives  which,  in  some  cases,  gave  the  reactions  of  scatole- 
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aminoacetic  acid.  Possibly  a  small  amount  of  glutamic  acid  was 
present,  but  arginine  and  aspartic  acid  were  absent.  W.  D.  H. 

Urine  of  the  Musk  Rat.  Robert  Banks  Gibson  ( Amer .  J. 
Physiol .,  1903,  9,  391 — 395). — The  nitrogenous  metabolism  of  the 
musk  rat  [Fiber  zibethicus)  resembles  quantitatively  that  of  the 
guinea-pig,  the  average  output  per  100  grams  of  body  weight  being 
0*1  gram  of  nitrogen.  Most  of  this  is  in  the  form  of  urea  (91 — 94 
per  cent.),  uric  acid  accounts  for  1*5  per  cent.,  and  this  was  raised  by 
adding  meat  to  the  diet.  The  amount  of  ammonia  is  small  as  in 
other  herbivora.  The  amount  of  phosphoric  acid  excreted  is  high  ;  this 
is  not  the  rule  among  herbivora.  Allantoin  did  not  appear  after 
ingestion  of  nucleic  acid,  as  is  the  case  in  the  dog  and  cat.  Kynurenic 
acid  and  creatinine  were  not  found ;  proteids  and  sugar  were  also 
absent.  Urobilin  and  at  times  bile  pigment  were  present. 

W.  I).  H. 

Formation  of  Uric  Acid  in  Birds.  T.  H.  Milroy  ( J .  Physiol ., 
1903,  30,  47 — 60). — Hydrochloric  acid  given  to  birds  in  doses  smaller 
than  those  which  result  in  acid  poisoning  affects  the  uric  acid  synthesis, 
diminishing  the  transformation  of  ammonium  salts  into  uric  acid. 
The  same  occurs  with  lactic  acid,  but  on  neutralisation  the  effect  is  no 
longer  produced.  Galvanic  stimulation  of  the  liver  aids  the  synthesis, 
and  if  acid  is  given  also  prevents  the  usual  action  of  the  acid.  In  the 
bird,  the  direct  transformation  of  purine  bases  into  uric  acid  is  not 
an  important  mode  of  origin  of  that  substance.  W.  D.  H. 

Nuclein  Bases  of  Fseces.  Alfred  Schittenhelm  (Zeit.  physiol. 
Chem.,  1903,  39,  199 — 202). — The  question  of  the  occurrence  or  not 
of  important  quantities  of  the  purine  bases  in  the  fseces  has  been  the 
subject  of  controversy.  In  the  present  research,  it  is  shown  that 
putrefaction  is  an  important  factor.  As  a  result  of  auto-putrefaction 
in  the  fseces,  all  but  a  small  residue  of  the  bases  disappears.  It  is 
believed  that  they  are  synthesised  and  built  into  the  bodies  of  the 
bacteria.  W.  D.  H. 

Urinary  Indican.  Ch.  Porcher  and  Cn.  Hervieux  [Zeit.  physiol . 
Chem.,  1903,  39,  147 — 154). — Experiments  are  given  on  the  urine  of 
horse  and  dog  which  confirm  Maillard’s  statement  (Abstr.,  this  vol., 
ii,  563)  that  indigo-red  is  a  derivative  of  indigo-blue.  Rapid  oxidation 
of  indoxyl  yields  the  blue,  slow  oxidation  the  red  compound.  These 
indoxyl  derivatives  were  found  to  be  constant  constituents  of  the  normal 
urine  of  horse,  dog,  rabbit,  guinea-pig,  and  man.  W.  D.  H. 

Excretion  of  Ammonium  Urate  and  Sodium  Indigotinsul- 
phonate  by  the  Serpent’s  Kidney.  Tribondeau  [Compt.  rend.  Foe. 
Biol.,  1903,  55, 1130 — 1132). — The  terminal  portions  of  the  uriniferous 
tubules  in  serpents’  kidneys,  in  addition  to  forming  the  aqueous  and 
mucous  portion  of  the  urine,  are  also  concerned,  as  evidenced  by 
histological  examination,  in  the  definite  formation  of  ammonium  urate, 
and  in  the  excretion  of  sodium  indigotinsulphonate  if  this  substance 
is  introduced  into  the  blood  stream.  W.  D.  H. 
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Indicanuria.  Hermann  Hildebrandt  (Zeit.  physiol.  Chem. ,  1903, 
39,  214). — Polemical  against  Scholz.  W.  D.  H. 

The  Reducing  Substhnce  in  Cerebrospinal  Fluid.  Ottorino 
Rossi  (Zeit.  physiol.  Chem.,  1903,39,  183 — 189). — Several  specimens  of 
human  cerebrospinal  fluid  obtained  by  lumbar  puncture  were  examined. 
In  all  cases,  the  questionable  reducing  substance  proved  to  be  dextrose. 
In  fluid  removed  some  hours  after  death,  this  has  disappeared  owing, 
probably,  to  glycolysis.  W.  D.  H. 

Extracts  of  Brain  and  Blood.  Swale  Vincent  and  Wilhelm 
Cramer  (Proc. physiol.  Poe.,  1903,  x — xi;  J.  Physiol.,  30). — An  aqueous 
extract  of  brain  contains  three  depressor  substances  ;  one  of  these  is  in¬ 
soluble  in  absolute  alcohol,  and  its  effect  is  not  abolished  by  atropine  ; 
the  other  two  are  soluble  in  alcohol,  and  of  these  the  effect  of  one  is 
abolished  by  atropine,  that  of  the  other  not.  The  alcoholic  solution 
was  evaporated  to  dryness  and  taken  up  again  with  alcohol,  and  the 
procedure  repeated  several  times.  This,  however,  does  not  entirely  get 
rid  of  inorganic  substances,  and  shows  that  the  inorganic  constituents 
are  originally  present  in  organic  combination.  By  the  addition  of 
platinic  chloride  to  the  final  alcoholic  solution,  crystals  are  obtained  of 
a  platinichloride  of  a  choline  derivative  (dicholine  anhydride  V)  and 
of  ammonium  platinichloride.  The  latter  is  apt  to  be  mistaken  for 
the  choline  salts  as  it  crystallises  in  octahedra ;  similar  extracts  of 
normal  blood  yield  the  same  kind  of  crystals,  and  also  produce  a  fall 
of  pressure  when  injected  intravenously.  The  tests  for  choline  in 
blood  described  by  Mott  and  Halliburton  are  therefore  regarded  as 
fallacious.  W.  D.  H. 

Pathology  of  Acute  Rheumatism.  E.  W.  Ainley  Walker 
and  J.  Henry  Ryffel  (Brit.  Med.  J.,  1903,  ii,  659 — 660). — The 
micrococcus  associated  with  rheumatism  is  distinguished  from  similar 
forms  by  several  reactions,  among  which  is  rapid  production  of  acid. 
Its  hjemolytic  action  is  also  considerable,  and  will  account  for  the 
anaemia  of  rheumatic  fever.  The  albumose  it  produces  in  cultures 
causes  pyrexia  when  injected  into  animals.  The  main  point  dealt  with 
in  the  present  paper,  however,  is  the  production  of  acid.  The  micro¬ 
organism  produces  in  cultures  large  quantities  of  formic  acid,  and  at 
least  one  other  acid  of  the  same  group  not  yet  identified,  but  probably 
acetic  ;  the  same  acids  also  are  obtainable  from  the  urine  of  rheu¬ 
matic  patients.  In  normal  urine,  formic  acid  is  absent  or  present  only 
in  traces.  A  litre  of  culture  yielded  05  gram  of  formic  acid ;  no 
other  micrococcus  so  far  investigated  produces  so  much.  The  formic 
acid  is  believed  to  originate  from  the  oxidation  of  d  lactic  into 
formic  and  acetic  acids  within  the  bodies  of  the  micro-organisms.  The 
formic  acid  can  be  separated  either  as  the  sodium  or  iron  salt. 

In  view  of  this  discovery,  it  is  interesting  to  note  that  in  country 
folk-lore  it  is  alleged  that  bee-keepers,  who  are  frequently  subjected 
to  the  action  of  formic  acid,  are  peculiarly  insusceptible  to  rheu¬ 
matism.  It  is,  moreover,  anticipated  that  the  beneficial  action  of 
salicylates  in  rheumatism  may  find  a  simple  chemical  explanation. 

W.  P.  H. 
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Serum  from  Typhoid  Convalescents.  Laming  Evans  (J.  Pathol. 
Bacteriol.,  1903,  9,  42 — 66). — From  a  study  of  the  disease  and  its 
treatment  in  S.  Africa,  the  conclusions  are  drawn  that  the  serum  of 
typhoid  convalescents  has  no  constant  bactericidal  value,  and  the  age 
of  the  patient  is  not  an  important  factor.  The  variations  are  extreme 
(from  2  to  300,000  units).  The  power  of  the  serum  to  agglutinate 
has  no  relation  to  its  bactericidal  power,  and  persists  longer  during 
the  convalescence  of  the  inoculated  than  of  the  uninoculated.  The 
shortest  time  taken  to  kill  Bacillus  typhosus  is  2  j:  hours.  So-called 
bactericidal  antityphoid  serum  exerts  no  bactericidal  influence,  on 
account  of  the  absence  of  complement,  and  may  even  exert  a  fatal  influ¬ 
ence  when  injected  during  an  attack  of  typhoid  fever  on  account  of 
the  presence  of  immune  bodies.  W.  D.  H. 

Crotin-immunity.  Martin  Jacoby  (Beitr.  chem.  Physiol.  Path., 
1903,  4,  212 — 223). — The  subjects  treated  are  (1)  the  physiological  con¬ 
stitution  of  crotin-tuemolysm  and  its  relationship  to  anti-hsemo- 
lysin ;  (2)  cellular  immunity  against  erotin,  and  the  presence  of  a 
substance  which  acts  inhibitingly  on  it  in  the  gastric  mucous  mem¬ 
brane.  W.  D.  H. 

Chemistry  of  Rigor  Mortis.  Anton  Steyrer  (Beitr.  chem. 
Physiol.  Path.,  1903,  4,  234—246). — The  experiments  were  made  on 
rabbits,  and  von  Fiirth’s  nomenclature  of  the  muscle  proteids  is 
employed.  The  normal  relation  of  myosin  to  myogen  is  19  :  79  ;  von 
Fiirth  gives  nearly  the  same  number,  18  : 81.  After  prolonged 
tetanisation,  the  muscle  plasma  contains  less  myosin.  The  opposite  is 
true  in  the  degeneration  that  follows  section  of  the  nerves  going  to 
the  muscles  ;  the  increase  of  myosin  begins  on  the  fourth  day  after  the 
operation,  and  progresses  as  more  marked  degeneration  sets  in.  The 
division  of  the  tendon  of  a  muscle  does  not  markedly  alter  the  rela¬ 
tionships  of  the  two  proteids.  W.  R.  H. 

Rigor  Mortis.  Otto  Folin  (Amer.  J.  Physiol.,  9,  374 — 379). — 
Rigor  may  be  produced  in  frogs’  muscles  by  subjecting  them  to  a 
temperature  of  — 15°  to  -  20°.  The  muscles,  although  stifE  when 
thawed,  were  perfectly  transparent,  and  there  was  no  production  of 
acid.  They  were  irresponsive  to  stimuli.  If  the  muscles  are  cooled 
to  only  —  7°,  they  do  not  enter  into  rigor,  and  when  carefully  thawed 
are  still  irritable.  From  the  stiffened  muscles,  muscle  plasma  can  be 
prepared  in  the  usual  way,  which  clots  like  plasma  prepared  from  fresh 
muscle.  The  rigor  produced  by  cold  is  regarded  as  true  rigor  mortis, 
and  the  coagulation  theory  of  this  phenomenon  is  thereby  considered 
to  be  disproved,  W.  D.  H. 

Respiration  in  Phloridzin  Diabetes.  Arthur  R.  Mendel  and 
Graham  Lusk  (Amer.  J.  Physiol.,  1903,  10,  47 — 56). — The  calories  lost 
in  the  urinary  sugar  are  compensated  for  not  by  increased  com¬ 
bustion  of  fat,  but  of  proteid.  After  the  injection  of  5  grams  of 
phloridzin  subcutaneously,  as  much  as  60  per  cent,  of  its  carbon  may 
be  eliminated  in  the  urine.  In  the  early  stages  of  phloridzin  diabetes, 
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the  carbon  in  the  urine  derived  from  hydroxybutyric  acid  or  other 
abnormal  products  other  than  sugar  and  phloridzin  itself,  is  negligible. 

W.  D.  H. 

Action  of  Phloridzin .  Percy  G.  Stiles  and  Graham  Lusk 
(Amer.  J.  Physiol.,  1903,  10,  67 — 79). — An  experimental  discussion 
of  the  nature  of  phloridzin  diabetes.  It  is  a  total  diabetes,  that  is, 
dextrose,  within  certain  limits,  cannot  be  burnt.  Loewi’s  hypothesis 
of  a  blood-sugar  combination  is  accepted  with  the  addition  that  the 
sugar  in  such  combination  cannot  be  burnt.  Phloridzin  will  decom¬ 
pose  it  and  permit  the  elimination  of  sugar  by  the  urine  ;  any  free 
dextrose  unites  with  the  combining  radicle  and  is  protected.  If  the 
quantity  rises  beyond  this  combining  power,  immunity  from  destruc¬ 
tion  is  lost  and  the  sugar  burns.  To  produce  phloridzin  diabetes, 
animals  with  sound  kidneys  are  essential ;  one  experiment  may  damage 
the  kidney,  and  in  a  second  experiment  the  nitrogen  dextrose  ratio  of 
3’7  :  1  may  be  replaced  by  a  ratio  of  2'8  :  1.  In  this  case,  the  kidney 
has  lost  the  power  of  splitting  a  dextrose  combination  formed  from  a 
definite  percentage  of  the  proteid  sugar,  a  compound  which  is  always 
burnt  in  animals  having  the  lower  ratio.  W.  D  H. 

[Acetone  in  Diabetes.]  J.  Le  Goff  ( Compt .  rend.,  1903,  137, 
216 — 217). — The  part  played  by  acetone  in  diabetes  is  doubtful;  it, 
however,  occurs  in  the  urine  and  expired  air  in  grave  cases  only.  In 
the  case  under  observation,  analyses  by  Lieben’s  method  showed  that 
in  the  expired  air  the  amount  excreted  by  the  lungs  in  the  24  hours 
varied  from  1’07  to  2’7  grams.  The  urine  for  the  same  time  contained 
1’2  grains.  Mixed  with  acetone,  there  appear  to  be  other  organic 
substances  which  also  give  Lieben’s  reaction.  W.  D.  H. 

Haemochromatosis  in  Diabetes.  James  M.  Beattie  (J.  Pathol. 
Bacteriol.,  1903,  9,  117 — 129). — Attention  is  drawn  to  a  widespread 
condition  of  pigmentation  in  various  organs,  associated  with  cirrhosis 
of  the  liver  and  diabetes  mellitus.  This  is  associated  with  degenera¬ 
tion  changes  in  the  cells  of  the  pancreas  (specially),  liver,  and  other 
organs.  The  pigment  appears,  in  the  main,  to  be  free  from  iron  ;  it 
is  considered  to  originate  from  haemoglobin,  and  the  whole  condition  is 
attributed  to  a  toxic  agent  possibly  derived  from  the  intestine  via  the 
portal  circulation.  W.  D.  H. 

Production  of  Dextrose  in  Animal  Tissues.  Cadeac  and 
Maignon  {Compt.  rend.,  1903,  136,  1682 — 1684). — All  the  organs  and 
tissues  of  the  dog  and  horse  can,  in  the  normal  state,  enclose  a  small 
quantity  of  dextrose.  This  is  formed  in  greater  quantity  during 
asphyxia,  and  that  already  formed  disappears  more  slowly.  This  is  a 
phenomenon  of  protoplasmic  life,  and  is  no  longer  seen  in  tissues 
killed  by  boiling  water.  W.  D.  IT. 

Pigmented  Atrophy  of  the  Mucous  Membrane  of  the  Small 
Intestine  of  Malarial  Origin.  Leonard  Kogers  {J.  Pathol. 
Bacteriol.,  1903,  9,  111 — 116). — In  many  cases  of  malaria  in  India,  the 
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small  intestine  was  markedly  atrophied,  and  associated  with  this  was 
a  dark  slaty  pigmentation  of  its  mucous  membrane.  The  black 
pigment  of  malaria  can  be  demonstrated  in  both  the  mucous  and  sub¬ 
mucous  coats.  W.  D.  H. 

Does  Arsenic  exist  in  the  Organs  of  the  Animal  Economy  ? 
Armand  Gautier  ( Conipt .  rend.,  1903,  137,  295 — 301.  Compare 
Abstr.,  1900,  ii,  152,  226  ;  1902,  ii,  517). — The  author  considers  the 
amount  of  arsenic  which  could  be  introduced  by  means  of  reagents  in 
the  tests  previously  instituted  by  him  in  his  search  for  arsenic  in 
animal  organisms.  The  question  of  the  possible  loss  of  arsenic  in  the 
examination  is  also  considered.  The  fact  that  arsenic  was  found  in 
certain  organs  but  not  in  others  shows  that  the  method  is  not  tat 
fault  and  that  arsenic  does  really  occur  constantly  in  certain  parts  of 
animals.  The  organs  in  which  it  has  been  found  are  the  epidermis, 
brain,  thyroid,  and  thymus,  whilst  it  is  absent  in  ordinary  blood.  It 
is  notably  present  in  fish,  and  this  may  be  connected  with  the  fact 
that  sea-water  is  decidedly  arsenical.  J  McC. 

Enhydrina  Poisoning.  Leonard  Rogers  ( Proc .  Physiol.  Soc.,  1 903, 
iv — v  ;  J.  Physiol.,  30). — Enhydrina  Bmyalensis  is  the  commonest  of 
the  poisonous  sea-snakes.  The  minimal  lethal  dose  is  0-05  milligram 
per  kilo,  for  warm-blooded  animals,  that  is,  ten  times  as  powerful  as 
cobra  venom.  On  intravenous  injection  of  a  small  dose  into  a  cat,  the 
respiration  slows  and  the  blood-pressure  falls ;  finally  respiration 
ceases  after  respiratory  convulsions,  and  the  blood  pressure,  after  a 
rise,  continues  to  fall  to  zero.  Paralysis  is  due  to  action  on  the 
respiratory  centre  and  on  the  motor  end  plates,  especially  in  the 
diaphragm.  The  blood  is  daik  in  colour  and  clots  rapidly. 

W.  D.  H. 

Influence  of  Alkaloids  on  Oxidation.  Raoul  Dupouy  ( Compt . 
rend.  Soc.  Biol.,  1903,  55,  1000 — -1001). — The  presence  of  quinine, 
morphine,  atropine,  and  strychnine  in  the  blood  in  amounts  comparable 
to  those  which  would  occur  there  after  the  use  of  these  alkaloids  as 
medicaments  does  not  interfere  with  the  guaiacum  test.  The  theories 
built  on  the  supposition  that  in  their  presence  the  test  gives  negative 
results  therefore  fall  to  the  ground.  The  error  has  arisen  from  the 
previous  employment  of  acid  solutions  of  the  alkaloids;  the  dis¬ 
appearance  of  the  reaction  is  due  to  the  acid,  not  to  the  alkaloid. 

W.  D.  H. 

Chemical  Constitution  and  Physiological  Action  of  Mor¬ 
phine.  Ernst  Vaiilen  ( Zeit .  physiol.  Ghem.,  1903,  39,  95 — 98. 
Compare  Abstr.,  1902,  i,  727). — A  reply  to  Bergell  and  Pschorr  (this 
vol.,  ii,  503).  E.  F.  A. 

Relative  Toxicity  of  Distilled  Water,  Sugar  Solutions, 
and  Solutions  of  Single  Constituents  of  Sea  Water  for 
Aquatic  Animals.  Jacques  Loeb  (J'Jluger’s  Archiv,  1903,  97, 
394 — 409), — Aquatic  animals,  in  their  behaviour  with  relation  to  dis- 
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tilled  water,  fall  into  three  groups.  The  first,  for  example,  Fundulus, 
contain  those  to  which  it  is  harmless.  The  eggs  of  this  animal  neither 
swell  in  distilled  water,  nor  shrink  when  placed  in  salt  solution.  They 
are  surrounded  with  an  impermeable  membrane.  Osmotic  conditions 
evidently  are  not  the  only  ones  which  play  a  part  in  the  life  processes 
of  such  animals. 

To  the  second  group  belong  those  animals  or  their  tissues  which  are 
surrounded  by  a  semipermeable  membrane,  which  is  easily  permeable 
to  water,  and  impermeable  or  only  slightly  permeable  to  many  salts. 
The  red  corpuscles  and  sea-urchin  eggs  fall  into  this  group.  The  effect 
of  reagents  is  here  purely  mechanical,  and  are  explained  by  diffusion 
of  certain  ions.  The  effect  of  various  salts  on  contractile  tissues 
comes  mainly  under  this  head. 

Gammcirus,  a  marine  crustacean  with  which  the  majority  of  experi¬ 
ments  recorded  in  this  piper  deals,  is  an  instance  of  the  third  group. 
Distilled  water  is  rapidly  fatal,  so  also  is  a  solution  of  sugar  or  common 
salt  of  osmetic  pressure  equal  to  that  of  the  sea  water  it  lives  iD.  Isotonic 
solutions  of  other  constituents  of  the  sea  water  are  even  more  toxic. 
No  doubt  in  ordinary  sea  water  the  salts  act  antagonistically,  and 
death  is  attributable  to  the  discharge  of  ions  from  the  living  tissues. 

W.  D.  H. 

The  Pigments  of  the  Lepidoptera.  I.  M.  (Grafin)  von  Linden 
(l’Jliiger's  Archiv,  1903,  98,  1 — 89). — Tire  present  article  relates  to  the 
pigments  of  Vanessa  io  and  V.  urticae.  These  are  different  to 
those  previously  described  in  other  butterflies,  for  instance  in  the 
Fieridce  by  Hopkins.  The  pigments  examined  were  those  of  the 
intestine,  excrements,  epithelial  and  other  tissues,  both  in  the  pupa 
and  the  fully-formed  animal.  In  spite  of  small  differences,  the  pigment 
appears  to  be  essentially  the  same  throughout.  Two  chief  modifica- 
tions  are  present,  the  reduced  form,  which  is  carmine-red,  and  an  oxidised 
form  which  is  greenish-yellow.  The  chemical  rays  of  the  spectrum 
act  as  oxidising  agents,  and  warmth  causes  the  pigment  to  become 
reddish-brown.  Its  crystalline  form  and  many  of  its  reactions  resemble 
those  of  bilirubin  and  hasmatoidin.  Its  absorption  spectrum  is  like 
that  of  urobilin;  the  absorption  bands  in  the  ultra-violet  were  also 
mapped  out.  It  gives  the  reactions  of  a  proteid,  and  can  be  split  into 
a  colourless  proteid  and  a  coloured  acid  component  which  contains 
iron.  The  proteid  has  some  of  the  characters  of  a  proteose,  some  of 
those  of  a  globulin,  and  some  of  those  of  a  histone.  The  pigment  also 
contains  free  sugar.  It  is  believed  not  only  to  play  the  part  of  a 
respiratory  pigment,  but  also  to  act  as  a  reserve-material  in  meta¬ 
bolism.  It  appears  to  arise  from  the  chlorophyll  of  the  ingested  food. 

W.  D.  H. 
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Formation  of  Proteids  in  Fungi.  Oskar  Loew  (Beilr.  chem. 
Physiol.  Path.,  1903,  4,  247 — 250). — Mainly  polemical.  The  chief 
point  is  that  Ozapek  has  stated  that  methylhydrazine  can  act  as  a 
source  of  nitrogen  to  Aspergillus  niger.  The  author  finds  that  this 
substance,  like  other  hydrazines,  is  a  protoplasmic  poison.  In  Czapek’s 
experiments,  the  culture  medium  contained  sucrose  also,  and  was 
heated  from  5 — 7°  to  28°  to  ensure  sterility;  by  this  means,  the 
sucrose  would  be  inverted  and  hydrazones  formed  which  are  less  toxic 
to  living  cells  than  unchanged  hydrazines.  W.  D.  H. 

Formation  of  Proteids  in  Plants.  Emil  Godlewski  (Bull. 
Acad.  Cracow,  1903,  6,  313 — 380). — When  kept  in  darkness,  higher 
plants,  as  well  as  fungi,  produce  proteids  from  nitrates  and  from  the 
decomposition  products  of  proteids  ;  but  in  the  case  of  higher  plants 
the  assimilation  is  restricted  in  absence  of  light.  The  energy  required 
for  the  assimilation  of  nitrogen  and  the  production  of  proteids,  in 
absence  of  light,  is  furnished  by  metabolism  and  respiration.  The 
relatively  greater  metabolism  in  fungi,  as  compared  with  higher  plants, 
enables  nitrogen  assimilation  to  take  place  quite  independently  of 
light. 

The  most  prominent  non-proteids  in  seedlings  of  wheat  and  barley, 
three  weeks  old,  were  amino-acid  amides  (chiefly  asparagine)  and  amino- 
acids  ;  nitrogen  compounds,  precipitated  by  phosphotungstic  acid,  were 
present  in  smaller  and  generally  varying  quantities. 

Root  production,  in  the  case  of  wheat  and  barley,  was  increased  in 
relation  to  the  upper  parts  of  the  plants  when  the  amount  of  nitrogen 
was  deficient.  N.  H.  J.  M. 

Action  of  Emulsin  on  Salicin  and  Amygdalin.  Victor 
Henri  and  S.  Lalou  (Compt.  rend.,  1903,  136,  1693 — 1694). — From  a 
study  of  experiments  on  the  action  of  emulsin  on  the  two  glucosides 
mentioned,  the  theory  is  deduced  that  the  ferment  forms  an  inter¬ 
mediate  additive  compound  with  the  glucoside,  which  then  undergoes 
decomposition,  liberating  the  ferment  once  more.  A  similar  view  is 
held  regarding  the  modus  operandi  of  trypsin.  W.  D.  H. 

A  Soluble  Ferment  in  Vegetables  which  reduces  Nitrates. 
J.  E.  Abelous  and  Jules  Aloy>  (Compt.  rend.  Soc.  Biol.,  1903,  55, 
1080 — 1082). — Abelous  and  Gerard  showed  that  a  soluble  ferment 
exists  in  the  animal  organism  which  is  able  to  transform  nitrates  into 
nitrites  and  nitrobenzene  into  aniline.  The  present  preliminary  note 
states  that  the  same  is  true  for  vegetable  structures,  the  potato  being 
the  plant  used.  W.  D.  H. 

Fermentative  Decomposition  of  Thymo-nucleic  Acid  by 
Fungi.  Leonid  Iwanoff  (Zeit.  physiol.  Chem.,  1903,  39,  31 — 43). — 
Various  fungi  (Aspergillus,  &c.)  decompose  nucleic  acid  with  the 
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liberation  of  phosphoric  acid  and  purine  bases ;  this  appears  to  be  a 
ferment  action  ;  it  is  doubtful  whether  it  is  produced  by  the  ordinary 
proteolytic  ferments  present,  and  the  name  nuclease  is  suggested  for 
the  enzyme  responsible  for  the  action.  W.  D.  H. 

The  Solution  by  Micro-organisms  of  Sodium  a-Nucleate. 
H.  Plenge  ( Zeit .  physiol.  Chem.,  1903,  39,  190 — 198). — A  large 
number  of  micro-organisms  were  examined,  and  the  details  concerning 
each  are  given  in  tabular  form.  Some  render  sodium  a-nucleate  and 
gelatin  fluid ;  some  liquefy  one  substance  and  not  the  other.  The 
effect  on  nucleic  acid  appears  to  be  due  to  a  special  enzyme.  A 
specially  valuable  result  is  a  new  method  of  diagnosis  between  the 
colon  bacillus  and  that  of  typhoid  fever.  Neither  of  them  liquefy 
gelatin,  but  the  liquefying  effect  on  the  nucleate  is  much  more  rapid 
in  the  case  of  the  Bacillus  coli.  W.  D.  H. 

Decomposition  of  Yeast  Nucleic  Acid  by  Bacteria.  I. 
Alfred  Schittenhelm  and  F.  Schroter  (Zeit.  physiol.  Chem .,  1903, 
39,  203 — 207). — The  action  of  micro-organisms  (a  pure  culture  of 
Bacillus  coli  from  faeces  was  used)  on  yeast  nucleic  acid  is  to  split  off 
purine  bases  from  it.  Whether  a  special  enzyme  is  responsible  for 
this  is  left  uncertain.  W.  D.  H. 

Nitrifying  Organisms.  E.  Boullanger  and  L.  Massol  (Ann. 
Inst.  Pasteur ,  1903,  17,  492 — 515). — The  best  temperature  for  culti¬ 
vating  nitrous  and  nitric  organisms  is  37°.  The  former  are  killed  by 
heating  at  45°  for  five  minutes,  the  latter  at  55°.  The  activity  of  the 
nitrous  organism  is  increased  by  the  presence  of  porous  porcelain  and 
especially  by  slag.  The  effect  is  less  marked  in  the  case  of  the  nitric 
organisms  and  was  only  observed  when  slag  was  present.  Rotation 
in  a  drum  is  also  favourable. 

The  nitrous  organism  becomes  less  active  when  it  has  produced 
8 — 10  grams  of  magnesium  nitrite  per  litre,  and  its  action  ceases 
after  the  production  of  13 — 15  grams.  Potassium  and  sodium,  and, 
in  a  less  degree,  calcium  and  magnesium  nitrites,  hinder  the  multipli¬ 
cation  of  the  nitrous  organism.  Small  amounts  (0-l  to  0’5  per  cent.) 
of  sodium  and  potassium  nitrates  hinder  the  development  of  nitrous 
organisms,  whilst  the  same  result  is  only  produced  by  at  least  1  per 
cent,  of  calcium  and  magnesium  nitrates. 

The  conversion  of  nitrites  into  nitrates  becomes  more  difficult  as 
the  amount  of  nitrite  increases  and  stops  altogether  when  the  solution 
contains  2  per  cent,  of  nitrite.  The  same  effect  is  produced  by  2’5 
per  cent,  of  sodium  nitrate.  Calcium  nitrate  retards  nitrification 
when  the  solution  contains  12  grams  per  litre.  N.  H.  J.  M. 

Properties  and  Composition  of  the  Reserve  Phospho- 
organic  Substance  of  Chlorophyllous  Plants.  Swigel  Poster- 
nak  ( Compt .  rend.,  1903,  37,  337 — 339.  Compare  this  vol.,  ii,  607). 
— The  phospho-organic  substance  obtained  from  tubers,  &c.,  as  a 
mixture  of  acid  salts  of  magnesium,  calcium,  iron,  and  manganese 
yielded  an  acid  having  the  composition  indicated  by  the  formula 
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which  differs  from  the  one  previously  given  by  half  a  mol. 
of  water.  The  acid  dissolves  in  water  in  all  proportions,  is  soluble  in 
alcohol,  insoluble  in  ether,  benzene,  chloroform,  and  glacial  acetic 
acid.  It  does  not  crystallise,  but  thickens  when  cooled  to  —  23° ;  when 
heated  at  100°,  it  becomes  brown. 

The  acid  is  at  least  tetrabasic,  but  the  only  crystalline  salt  which 
could  be  obtained  is  a  double  salt  of  sodium  and  calcium, 
2C2H4P209Na4  +  C2H4P209Ca2, 

with  8HgO. 

The  acid  completely  precipitates  animal  and  vegetable  proteids  in 
neutral  or  acid  solutions.  N.  H.  J.  M. 

Constitution  of  the  Phospho-organic  Acid  of  the  Reserve 
Substance  of  Green  Plants.  First  Product  of  the  Reduction 
of  Carbon  Dioxide  in  Chlorophyllous  Assimilation.  Swigel 
Posternak  ( Compt .  rend.,  1903,  137,  439 — 441.  Compare  preceding 
abstract). — When  heated  with  dilute  mineral  acids,  the  acid  C2H809P2 
is  converted  quantitatively  into  inositol  and  phosphoric  acid.  Treat¬ 
ment  with  benzoyl  chloride  failed  to  indicate  the  presence  of  alcoholic 
hydroxyl,  and  the  acid  has  probably  the  constitution  represented  by  the 
formula  0[CH2*OPO(OH)2]2,  and  may  be  termed  anhy dr o-oxy methyl- 
enediphosphoric  acid. 

The  conclusion  is  drawn  that  the  organic  group  associated  with 
phosphoric  acid  is  produced  in  the  reduction  of  carbon  dioxide,  and 
that  it  is  not  capable  of  existing  in  the  free  state.  Under  normal 
conditions,  it  is  utilised  in  the  production  of  carbohydrates,  proteids, 
and  the  foregoing  phospho-organic  acid,  &c.  If  not  utilised  in  this 
manner,  it  is  converted  into  inositol,  which  is  found  almost  exclusively 
in  the  green  portions  of  plants.  N.  H.  J.  M. 

Proteolytic  Ferment  of  Malt.  Philip  Schidrowitz  (J.  Fed.  List. 
Brewing ,  1903,  9,  361 — 382). — Readily  assimilable  nitrogen  retards, 
and  sometimes  entirely  inhibits,  the  formation  of  the  gelatin-liquefying 
proleolytic  enzyme,  and  it  is  probable  that  the  secretion  of  the  enzyme 
is,  like  that  of  diastase,  a  staivation  phenomenon  (Brown  and  Morris, 
Trans.,  1890,  57,  497).  Sucrose  also  has  an  inhibitive  action. 
There  is  evidence  that  the  specific  action  of  asparagine  and  ammonium 
nitrate  is  very  slight,  the  retardation  produced  being  due  to  the  non¬ 
formation  of  the  enzyme. 

As  regards  the  influence  of  the  composition  of  the  steeping  liquor 
on  the  quality  of  malt,  it  was  found  that  gypsum  has  a  tendency  to 
restrict  slightly  the  development  of  the  enzyme. 

No  clearly  defined  connection  seems  to  exist  between  proteolytic 
power  and  the  constituents  of  malts  usually  determined.  Higher- 
dried  malts  have  a  lower  proteolytic  power,  and  a  low  proteolytic 
power  observed  in  one  of  the  samples  examined  maybe  connected  with 
the  relatively  low  percentage  of  non-coagulable  proteids. 

N.  H.  J.  M. 

Effect  of  Heating  on  the  Solubility  of  Nitrogenous  Food  Con¬ 
stituents  in  Pepsin-hydrochloric  Acid.  Jakob  Volhard  (Landw. 
Versuchs-Stat.,  1903,  58,  433 — 437). — The  digestibility-coefficient 
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of  proteids  decreases  as  the  temperature  at  which  the  substance  has  been 
dried  rises,  but  the  decrease  is  immaterial  when  the  temperature  does 
not  exceed  60°.  Digestibility  is  also  diminished  when  foods  which  have 
been  produced  at  high  temperatures,  such  as  brewers’  grains,  are  dried. 

N.  H.  J.  M. 

Feeding  Experiments  on  the  Utilisation  of  Rye  and  Wheat 
Brans  of  Different  Degrees.  Albin  Kohler,  F.  Honcamp,  M.  Just, 
Jakob  Volhard,  and  G-.  Wicke  ( Land  tv .  Versuchs-Stat.,  1903,  58, 
415 — 432). — The  results  of  feeding  experiments  with  sheep  showed  that 
bran  which  contains  distinct  amounts  of  meal  has  a  greater  value  than 
when  free  from  meal.  In  the  case  of  rye,  the  nitrogenous  constituents 
of  the  bran  containing  meal  are  somewhat  less  than  in  bran  free  from 
meal,  but  this  is  more  than  counterbalanced  by  the  greater  amount  of 
readily  digestible  carbohydrates  present  in  the  meal.  N.  H.  J.  M. 

Mechanical  Analysis  of  Soils.  Th£ophile  Schloesing,  sen.  ( Compt . 
rend.,  1903,  137,  369 — 374). — The  soil  (10 — 12  grams)  is  treated 
successively  with  dilute  nitric  acid  and  distilled  water  rendered  slightly 
ammoniacal,  and  the  coarser  sand  is  removed  by  washing  and 
decantation ;  the  decanted  liquid  is  then  poured  into  an  apparatus 
(figured  in  the  original)  by  means  of  which  the  successive  sediments 
can  be  separated  and  afterwards  weighed.  The  process  requires  some 
attention  at  first  to  avoid  stoppage  of  the  apparatus  by  the  coarser 
particles,  but  after  a  time  it  can  be  left,  the  deposits  being  received 
in  a  series  of  capsules  drawn  into  position  by  clockwork. 

Nine  deposits  were  obtained,  the  time  between  each  increasing  from 
5  minutes  to  10  hours  40  minutes.  Results  obtained  with  a  number 
of  soils  showed  that  the  limits  of  size  in  the  different  deposits  were 
as  follows:  (1)  90—70;  (2)  80—65;  (3)  70—50;  (4)  50—30  ; 
(5)  35 — 20;  (6)  20 — 15;  and  (7  to  9)  15 — 5  thousandths  of  a  mm. 
The  substance  remaining  in  suspension  after  21  hours  and  20  minutes 
is  considered  to  be  clay.  N.  H.  J.  M. 

Mechanical  Analyses  of  Soils.  Theopiiile  Schloesing,  sen.  (Compt. 
rend.,  1903,  137,  398 — 402). — Results  of  mechanical  analyses  of  three 
soils  by  the  method  previously  described  (compare  preceding  abstract). 

N.  H.  J.  M. 

Manurial  Experiments  with  Tobacco.  Max  Lehmann  ( Landw . 
Versuchs-Stat.,  1903,  58,  439 — 470). — Whilst  nitrogen  seems  to  be 
equally  required  by  all  parts  of  the  tobacco  plant,  potassium  seems  to 
be  of  use  chiefly  to  the  leaves  and  roots,  and  phosphoric  acid  to  the 
stems. 

Excessive  manuring  is  to  be  avoided,  as  it  increases  the  amount  of 
water  in  the  leaves  and  promotes  a  relatively  greater  development  of 
stems  and  roots.  Chlorides  and  sulphates  are  unsuitable,  as  they 
decrease  the  burning  properties  of  tobacco.  Potassium  carbonate  and 
“  martellin  ”  act  favourably  in  this  respect. 

Perchlorate  does  not  act  poisonously  on  tobacco,  when  present  in 
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moderate  quantity,  but  favouis  the  development  of  the  leaves  and 
especially  the  roots.  N.  H.  J.  M. 

Estimation  of  Free  Phosphoric  Acid.  Amount  present  in 
Superphosphates.  Armand-Dezso  Herzfelder  ( Landw .  Versuchs- 
Stat.,  1903,  58,  471 — 479). — The  substance  (1  gram)  is  extracted  with 
dry  ether  for  10  hours  in  a  Soxhlet  apparatus.  After  distilling  off  the 
ether,  the  residue  is  treated  three  times  with  20  c.c.  of  water.  The 
filter  is  washed  out  with  water  containing  a  little  methyl-orange  as 
long  as  a  red  coloration  is  produced. 

When  superphosphates  contain  less  than  3 ‘55  per  cent,  of  free  acid, 
corresponding  with  0‘5  c.c.  of  normal  alkali,  a  larger  quantity  should 
be  employed.  The  titration  may  be  repeated,  u»ing  phenolphthalein. 
In  absence  of  any  combined  acid,  the  two  titrations  do  not  differ  by 
more  than  0‘05  c.c. 

Results  of  analyses  made  with  53  superphosphates  showed  that 
the  amounts  of  free  acid  varied  from  0‘53  to  1065  per  cent.,  and  that 
the  English  and  French  superphosphates  contained  much  less  free  acid 
than  those  prepared  in  Hungary  and  Germany.  N.  H.  J.  M. 
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New  Volumetric  Method  of  General  Applicability.  Launcelot 
W.  Andrews  (Zeit.  cmorg.  Chem.,  1903,  36,  76 — 83). — When  chlorine 
water  is  added  to  a  neutral  solution  of  potassium  iodide  until  the 
chloroform  used  as  indicator  is  decolorised,  reaction  takes  place 
according  to  the  equation  :  KI  +  3C12  +  3H20  =  KC1  +  HI03  +  5HC1,  but 
if  a  large  excess  of  hydrochloric  acid  is  present,  the  reaction  takes 
place  according  to  the  equation  :  KI  +  Cl2  =  KOI  +  IC1.  In  both  cases, 
the  end  point  of  the  reaction  is  sharp.  The  reaction  of  potassium 
iodate  on  potassium  iodide  is  similarly  dependent  on  the  amount  of 
acid  present ;  if  there  is  a  large  excess  of  acid,  the  reaction  takes  place 
according  to  the  equation  :  2K1  +  KI03  +  6HC1  =  3KC1  +  3IC1  +  3H20, 
and  this  reaction  is  used  in  the  estimation  of  iodides,  free  iodine, 
chromates,  chlorates,  antimony,  arsenic,  and  iron.  In  the  estimation 
of  an  iodide,  so  much  concentrated  hydrochloric  acid  is  added  that  after 
titration  there  will  be  not  less  than  15  per  cent,  present;  about  5  c.c. 
of  chloroform  are  added,  and  the  solution  is  titrated  in  a  stoppered 
bottle  with  1/10  or  1/5IV" potassium  iodate  solution  until  the  chloroform 
is  decolorised  and  the  aqueous  solution  is  yellow,  on  account  of  the 
presence  of  dissolved  iodine  chloride.  In  the  estimation  of  oxidising 
compounds,  a  known  excess  of  potassium  iodide  is  first  added,  and  the 
same  method  employed  in  order  to  determine  the  excess  which  has 
been  taken.  For  the  estimation  of  the  antimony  and  arsenic,  no 
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potassium  iodide  need  be  added,  because  the  reaction  takes  place 
according  to  the  equation:  2AC13  +  KIOs  +  5H20  =  2H3A04  +  KCl  + 
IC1  +  4HC1,  where  A  =  Sb  or  As.  J.  McC. 

Electrochemical  Analysis  and  the  Voltaic  Series.  J.  E. 
Root  ( J .  Physical  Chem.,  1903,  7,  428 — 465). — The  author  has  deter¬ 
mined  the  decomposition  voltage  of  salts  of  silver,  mer¬ 
cury,  copper,  antimony,  bismuth,  hydrogen,  lead,  zinc,  cobalt,  and 
nickel  in  solutions  of  oxalates,  phosphates,  ammoniacal  tartrates,  and 
cyanides.  Tables  of  the  results  are  given,  and  afford  data  necessary  for 
determining  the  conditions  of  separation  of  the  various  metals,  and  the 
bearing  of  the  results  on  methods  of  electrochemical  analysis  is  briefly 
discussed.  The  decomposition  voltage  of  silver  is  nearly  a  volt  higher 
than  that  of  mercury  in  double  cyanide  solutions ;  the  metals  cannot, 
however,  be  separated,  as  silver  is  precipitated  with  the  mercury.  It  was 
indicated  that  nickel  could  be  readily  separated  from  cobalt  in  alkaline 
tartrate  solution,  and  experiments  proved  that  the  separation  is  very 
satisfactory.  L.  M.  J. 

Bomb-calorimeter  and  Method  of  its  Use.  Wilbur  0.  Atwater 
and  J.  F.  Snell  ( J .  Amer.  Chem.  Soc.,  1903,  25,  659 — 699). — This  de¬ 
scription  of  a  modification  of  Berthelot’s  process  is  unsuitable  for 
abstraction.  The  chief  point  of  difference  between  this  calorimeter 
and  Berthelot’s  apparatus  is  that  whereas  the  cover  of  the  Berthelot 
fits  into  the  cylindrical  cup  like  a  very  wide  stopper,  the  cover  of  the 
improved  apparatus  rests  directly  on  the  rim  of  the  cup.  For  reasons 
of  economy,  the  platinum  lining  is  replaced  by  one  of  copper  heavily 
electroplated  with  gold.  L.  de  K. 

A  Method  for  Calibrating  Burettes.  David  W.  Horn  and 
Elizabeth  M.  van  Wagener  [Amer.  Chem.J.,  1903,  30,96 — 105). — Two 
burettes,  one  of  which  has  been  calibrated  by  the  usual  method,  are 
supported  vertically,  and  connected  below  by  indiarubber  tubing.  One 
is  kept  stationary,  and  water  caused  to  flow  into  it  by  raising  the 
other,  A  duplicate  calibration  is  obtained  by  reversing  the  process. 

C.  H.  D. 

Cyanogen  Iodide  as  an  Indicator  for  Acids.  Joseph  11.  Kastle 
and  Mary  E.  Clark  (Amer.  Chem.  J .,  1903,  30,  87 — 96). — Cyanogen 
iodide  reacts  with  potassium  iodide  in  moderately  concentrated  solutions, 
setting  free  iodine.  At  dilutions  of  Ar/100  and  upwards,  however,  no 
reaction  occurs  in  neutral  solution,  but  iodine  is  at  once  set  free  on  the 
addition  of  an  acid,  and  a  solution  of  cyanogen  iodide,  potassium  iodide, 
and  starch  may  therefore  be  used  as  an  indicator  for  dilute  acids.  The 
sensitiveness  is  equal  to,  or  slightly  greater  than,  that  of  litmus  or 
phenolphthalein,  and  is  as  great  for  the  weaker  organic  acids  as  for 
strong  acids.  A  solution  containing  77  parts  of  C02  per  million  gives 
a  distinct  reaction.  The  indicator  may  also  be  employed  to  determine 
the  degree  of  hydrolysis  of  salts  such  as  alum  at  high  dilutions,  the 
blue  tint  produced  being  compared  with  that  given  by  a  sulphuric  acid 
solution  of  known  concentration.  C.  H.  D. 
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p-Nitrophenol  as  Indicator.  Alwin  Goldberg  and  K.  Naumann 
(. Zeit .  angew.  Chem.,  1903,  16,  644 — 647). — An  alcoholic  solution  of 
^j-nitrophenol,  or  an  aqueous  solution  of  its  sodium  derivative,  may  be 
substituted  for  methyl-orange  in  volumetric  work.  The  yellow  colour 
of  the  dissolved  sodium  derivative  is  discharged  by  acids  and  restored 
by  alkalis.  A  comparatively  large  quantity  of  the  nitro-compound  is 
required  in  order  to  obtain  a  definite  end  reaction  with  the  strong 
acids.  This  indicator  is  not  very  serviceable  in  the  case  of  the  weaker 
acids  and  sulphurous  acid,  and  for  carbonates  it  is,  perhaps,  less  deli¬ 
cate  than  methyl-orange.  The  results  of  similar  experiments  made 
with  5-nitrosalicylic  acid  (|>nitrophenol-o-carboxylic  acid)  were  even 
less  satisfactory.  L.  de  K. 

Use  of  Normal  Sodium  Oxalate  in  Volumetric  Analyses. 

S.  P.  L.  Sorensen  {Zeit.  anal.  Chem .,  1903,  42,  333—359). — The 
author’s  earlier  experiments  (Abstr.,  1898,  ii,  185)  were  made  by  the 
ordinary  methods  of  volumetric  analysis,  which  were  not  sufficiently 
delicate  to  indicate  whether  sodium  oxalate  could  be  employed  in 
standardising  acids  in  cases  where  the  highest  attainable  accuracy  was 
required.  In  the  present  series,  methods  were  adopted  which  reduced 
the  errors  of  experiment  to  much  narrower  limits.  The  oxalate 
(8 — 12  grams)  was  weighed  with  a  maximum  error  of  1/80000,  the 
acid  to  within  1/20000  ;  all  weighings  were  by  Gauss’s  double  method, 
and  were  reduced  to  vacuum.  Under  these  conditions,  the  mean  error 
of  an  estimation  was  only  1/24400  of  the  total  quantity,  and  the 
greatest  deviation  from  the  mean  was  1/13200.  The  method  of  igniting 
the  oxalate  influences  the  results  slightly.  Rapid  ignition  with  limited 
access  of  air  always  gives  a  residue  containing  carbon,  which  obstin¬ 
ately  retains  some  alkali.  By  igniting  at  a  lower  temperature,  and 
with  freer  access  of  air,  the  separation  of  carbon  can  be  almost 
entirely  prevented.  The  best  method  of  preparing  the  oxalate  is  to 
add  a  small  excess  of  sodium  carbonate  to  a  solution  of  oxalic  acid, 
concentrate,  and  cool.  The  crystallised  salt  is  dried  at  100°  to  decom¬ 
pose  sodium  hydrogen  carbonate,  and  again  crystallised.  It  is  then 
dissolved  in  hot  water  and  precipitated  by  alcohol.  This  salt  retains  a 
small  quantity  of  water,  which  is  not  expelled  at  150°.  By  drying  at 
240 — 250°,  the  water  is  removed  completely,  and  the  dry  salt  is  not 
hygroscopic.  Attempts  to  prepare  a  salt  containing  water  of  crystal¬ 
lisation  failed  altogether.  Pure  sodium  oxalate  gives  no  colour  to 
concentrated  sulphuric  acid,  whereas  the  organic  impurities  most  likely 
to  be  present  would  give  a  brown  coloration.  The  purest  sodium 
oxalate  obtainable  is  feebly  alkaline  to  phenolphthalein ;  the  alkalinity 
of  its  aqueous  solution  increases  on  boiling,  or  even  on  warming,  the  solu¬ 
tion.  These  results  show  that  when  care  is  taken  to  use  a  pure  and 
dry  salt,  and  to  ignite  slowly,  results  can  be  obtained  of  sufficient 
accuracy  for  the  most  refined  purposes.  M.  J.  S. 

Critical  Studies  on  the  Volumetric  Estimation  of  Iron  by 
Permanganate.  A.  Skrabal  {Zeit.  anal. Chem.,  1903,42,359 — 405). — • 
The  first  part  of  this  paper  is  devoted  to  a  theoretical  and  experimental 
study  of  the  titration  of  ferrous  salts  in  presence  of  hydrochloric  acid 
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and  chlorides.  Adopting  Manchot’s  theory  of  the  formation  of  a 
“  primary  oxide,”  Fe205,  as  the  first  effect  of  the  action  of  permanganate 
on  a  ferrous  salt  (Abstr.,  1903,  ii,  151,  152),  it  is  evident  that  when 
the  “acceptor”  hydrogen  chloride  is  present,  the  two  reactions, 
Fe205  +  4FeO  =  3Fe203  ( 1 ),  and  Fe205  +  4HC1  -  Fe203  +  2H20  +  2C12  (2), 
will  take  place  concurrently,  and  since  the  reaction 
2FeCl2  +  Cl2  =  Fe2Cl6(3) 

proceeds  more  slowly,  chlorine  will  be  evolved,  and  more  permanganate 
will  be  reduced  than  corresponds  with  the  ferrous  iron  present. 

The  larger  the  amount  of  hydrochloric  acid  in  proportion  to  the  iron, 
the  more  favourable  is  the  condition  for  the  occurrence  of  the  second 
reaction.  The  addition  of  metallic  chlorides  to  a  ferrous  solution 
acidified  with  sulphuric  acid  has  a  similar  effect  in  increasing  the  con¬ 
sumption  of  permanganate,  although  it  is  noteworthy  that  the  increase 
is  smallest  in  the  case  of  mercuric  chloride,  which  is  electrolytically 
dissociated  to  a  less  extent  than  the  chlorides  of  the  alkali  metals. 
The  addition  of  sulphates  (with  the  exception  of  ammonium  sulphate) 
to  a  solution  acidified  with  hydrochloric  acid  decreases  the  excess  of 
permanganate  consumed  ;  manganous  sulphate,  in  sufficient  quantity, 
practically  counteracts  the  effect  of  a  moderate  amount  of  hydrochloric 
acid,  especially  if  phosphoric  acid  is  also  present,  since  manganic  phos¬ 
phate  appears  to  be  incapable  of  oxidising  hydrochloric  acid,  although 
it  oxidises  ferrous  salts. 

The  second  part  of  the  paper  deals  with  the  methods  of  reducing 
ferric  solutions.  It  is  shown  that  the  reduction  of  ferric  salts  by 
stannous  chloride,  with  the  removal  of  the  excess  of  stannous  chloride 
by  mercuric  chloride,  is  by  no  means  so  accurate  as  hitherto  supposed, 
since  the  suspended  mercurous  chloride  acts  as  an  acceptor  and  consumes 
an  appreciable  amount  of  permanganate. 

On  these  grounds,  the  excess  of  stannous  chloride  should  be  kept  as 
small  as  possible.  If  zinc  is  used  for  the  reduction,  it  is  necessary  not 
only  to  filter  the  reduced  solution,  but  also  to  prove  that  the  solution 
of  the  zinc  in  sulphuric  acid  is  free  from  substances  capable  of  acting 
asacceptors.  Sulphurous  acid  and  hydrogen  sulphide  are  less  satisfactory. 

For  standardising  a  permanganate  solution,  the  best  substance  is  pure 
metallic  iron.  The  iron  obtained  by  electrolysis  of  ferrous  ammonium 
oxalate  (Treadwell  and  Classen)  is  not  free  from  carbon,  even  when  a 
current  of  less  than  4  volts  is  employed,  and  the  results  obtained  with 
it  show  considerable  discordances.  A  much  puier  iron  is  obtained  by 
the  electrolysis  of  a  neutral  solution  of  pure  ferrous  ammonium  sul¬ 
phate  with  an  anode  of  platinum  foil  on  which  iron  has  previously 
been  deposited  from  Classen’s  oxalate  solution.  A  current  of  only  a 
few  hundredths  of  an  ampere,  and  0  3 — 0'4  volt  is  used.  With  such 
iron,  the  lesults  are  very  concordant.  Taking  them  as  a  standard  and 
calculating  from  them  the  results  of  the  titration  of  Classen’s  iron,  it 
appears  that  the  latter  may  contain  impurities  amounting  to  1*5  per 
cent.  Iron  wire  of  known  composition  may  also  be  used,  but  as  the 
solution  of  such  iron  contains  other  oxidisable  substances,  and  the 
undissolved  iron  carbide  also  reduces  permanganate,  it  is  necessary  to 
work  in  the  following  manner.  The  solution  of  the  iron  in  sulphuric 
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acid  is  treated  with  a  quantity  of  permanganate  insufficient  for  com¬ 
plete  oxidation  ;  it  is  then  exposed  to  air  until  the  carbide  has  completely 
disappeared,  and  is  finally  reduced  either  with  zinc,  or  with  hydrochloric 
acid  and  stannous  chloride.  In  the  latter  case,  a  correction  for  the 
permanganate  consumed  by  mercurous  chloride  under  the  same  con¬ 
ditions  must  be  made.  The  iron  wire  may  also  be  dissolved  in  hydro¬ 
chloric  acid  and  oxidised  with  chlorate,  then  reduced  with  stannous 
chloride  as  before.  In  this  case,  no  correction  for  calomel  seems 
required,  the  cause  being  apparently  that  the  last  traces  of  chlorine  are 
not  removed  either  by  boiling  or  by  the  action  of  the  stannous  chloride. 
If  the  iron  wire  contains  copper,  this  must  be  calculated  as  iron,  since 
cupric  salts  are  reduced  by  stannous  chloride.  M.  J.  S. 

Titrations  with  Potassium  Iodate.  Launcelot  W.  Andrews 
J.  Amer.  Chevi.  Soc.,  1903,  25,  756 — 761). — The  process  is  based  on 
the  fact  that  if  potassium  iodate  is  added  to  a  solution  of  iodine  in  a 
liquid  containing  a  considerable  excess  of  hydrochloric  acid,  the  iodine 
will  be  gradually  converted  into  iodine  monochloride.  The  end  of  the 
reaction  may  be  ascertained  by  using  chloroform  as  the  indicator. 

On  adding  a  solution  of  potassium  iodate  to  reducing  agents  dissolved 
in  dilute  hydrochloric  acid,  free  iodine  is  liberated,  which,  however,  on 
treatment  with  more  of  the  reagent  will  again  disappear.  In  this  manner, 
accurate  titrations  may  be  made  of  iodides,  arsenious  acid,  antimonious 
compounds,  and  even  ferrous  sulphate.  With  the  iodides,  the  reaction  is 
represented  by  the  equation :  2KI  +  KI03  +  6HC1  =  3KC1  4-  3IC1  +  3H20, 
whilst  in  the  case  of  the  arsenious  solution,  the  following  change  occurs  : 
2AsClg  +  KI03  +  5H20  =  2H3 As04  +  KC1  +  IC1  +  4HC1.  Since  the  re¬ 
action  is  not  interfered  with  by  the  presence  of  copper,  the  process 
may  be  employed  in  the  analysis  of  Paris  green. 

The  process  may  be  also  used  for  the  indirect  titration  of  chromates 
and  chlorates  by  decomposing  these  compounds  with  potassium  iodide 
in  the  presence  of  sufficient  hydrochloric  acid  and  titrating  the 
liberated  iodine.  L.  de  K. 

Lead  Dioxide  as  Absorbent  in  Ultimate  Analysis.  Maximiliano 
Dennstedt  and  F.  Hassler  (Zeit.  anal.  Chem.,  1903,  42,  417 — 427). — 
Dennstedt  formerly  stated  that  lead  dioxide  only  absorbed  the  oxides  of 
nitrogen  completely  in  the  presence  of  moisture,  and  recommended  that 
the  portion  of  the  combustion  tube  containing  the  dioxide  should  be 
kept  cool  during  the  combustion.  This  is  now  found  not  to  be  correct. 

Incomplete  absorption  is  due  to  a  temporary  absence  of  an  excess  of 
oxygen,  nitric  oxide  then  passes  over  the  lead  dioxide  and  is  subse¬ 
quently  oxidised  to  nitric  acid  in  the  calcium  chloride  tube.  If, 
however,  care  is  taken  that  an  excess  of  oxygen  is  always  present, 
the  absorption  of  the  resulting  nitrogen  tetroxide  is  absolutely 
complete,  both  at  low  and  high  temperatures,  and  in  the  absence  or 
presence  of  moisture. 

Sulphur  dioxide  is  absorbed  with  equal  completeness,  but  when 
sulphur  trioxide  is  present  it  is  necessary'  to  keep  the  lead  dioxide  at 
200 — 300°.  A  temperature  of  260 — 280°  is  also  necessary  for  the 
absorption  of  chlorine,  bromine,  and  their  hydrogen  acids,  but  above 
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450°  the  resulting  lead  oxychloride  and  oxybromide  sinter  and  cannot 
readily  be  decomposed  by  treatment  with  an  alkali  carbonate.  By 
keeping  the  temperature  at  about  350°  and  then  warming  the  contents 
of  the  boats  with  a  20  per  cent,  solution  of  potassium  hydroxide,  the 
chlorine,  bromine,  and  sulphuric  acid  are  easily  and  completely 
extracted  as  potassium  salts.  At  this  temperature,  also,  there  is  no 
danger  of  the  reduction  of  the  lead  dioxide  to  monoxide,  or  of  the  reten¬ 
tion  of  carbon  dioxide.  M.  J.  S. 

Apparatus  for  the  Estimation'of  Nitrogen.  It.  Marquis  {Bull. 
Soc.  chim.,  1903,  [iii],  29,  780 — 781). — The  two  upright  tubes  are  con¬ 
nected  together  at  both  ends,  and  one  of  the  vertical  branches  has  two 
side-tubes,  the  upper  one  leading  to  the  combustion  tube  whilst  the  lower, 
which  is  connected  with  the  pump,  is  opened  or  closed  by  means  of  the 
three-way  tap  B.  The  other  upright  tube  is  con¬ 
nected  with  a  collecting  tube,  the  latter  having 
a  bulb  at  its  lower  extremity  partly  filled  with 
mercury.  The  tap  being  in  position  1,  the  ap¬ 
paratus  is  exhausted,  and  after  closing  the  tap 
the  carbon  dioxide  is  set  free  in  the  ordinary 
way  until  the  air  is  displaced ;  this  operation 
is  repeated  and  finally  mercury  is  drawn  up  the 
vertical  tube  to  the  level  of  G,  and  the  tap  R, 
which  is  now  below  the  mercury,  is  closed  so 
that  any  leakage  at  this  point  is  prevented, 
and  the  analysis  is  then  conducted  in  the 
ordinary  way,  the  nitrogen  passing  out  in  the 
direction  A,  G,  B,  C,  H.  L.  de  K. 

Estimation  of  Nitrogen  by  Kj  eldahl’s  . 

Method.  Friedrich  Kutscher  and  H.  Steudel 
{Zeit.  physiol.  Chem.,  1903,  39,  12 — 21). — In 
using  this  method  for  estimating  the  nitrogen  i 
in  creatine,  creatinine,  lysine,  and  histidine,  low  1 
results  were  obtained,  especially  when  potass¬ 
ium  permanganate  was  employed  to  aid  the 
oxidation  of  the  substance  with  sulphuric  acid, 
thus  confirming  the  well-known  fact  that 
the  addition  of  permanganate  causes  a  loss  of  nitrogen  (compare  Trans., 
1895,  67,  811).  In  some  cases,  also,  the  addition  of  an  excess  of 
copper  sulphate  gave  rise  to  low  results.  W.  P.  S. 

Kjeldahl’s  Method.  Bernhard  Schondorff  {F finger’s  Archiv , 
1903,  98,  130 — 134). — The  statement  of  Kutscher  and  Steudel 
(compare  preceding  abstract)  that  Kjeldahl’s  method  for  the 
estimation  of  nitrogen  is  not  trustworthy  for  creatine 
and  other  substances  of  physiological  importance  is  combated.  A 
large  number  of  analyses  from  the  author’s  own  work  and  that  of 
Argutinsky  are  given,  which  show  that  the  method  is  a  most  exact 
one  except  for  those  nitro-  and  cyanogen  compounds  which  have  long 
been  known  not  to  yield  all  their  nitrogen  as  ammonia  in  the  process. 

47—2 
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Some  suggestions  are  made  why  Kutscher  and  Sfceudel  obtained  their 
faulty  results.  W.  D.  H. 

Estimation  of  Ammonia.  Alexander  Bayer  ( Chem .  Zeit .,  1903, 
27,  809 — 810). — The  process,  which  is  intended  for  liquids  containing 
besides  ammonium  salts  also  nitrogenous  compounds  likely  to  yield  am¬ 
monia  on  distillation,  is  as  follows  :  200  c.c.  of  the  liquid  are  mixed  with 
a  little  fuming  hydrochloric  acid,  2  drops  of  phenolphthalein  are  added, 
and  then  an  excess  of  magnesium  chloride.  After  adding  12  grams 
of  disodium  phosphate,  the  liquid  is  mechanically  stirred  while  aqueous 
sodium  hydroxide  is  slowly  added  until  a  permanent  rose  colour  is 
produced.  After  15  minutes,  the  precipitate,  which  contains  the 
magnesium  ammonium  phosphate,  is  collected  at  the  pump  and  the 
well-drained  mass  is  then  distilled  with  water  and  some  magnesia  in 
order  to  set  free  the  ammonia.  L.  de  K. 

Estimation  of  Ammonia  in  Urine.  Martin  KrOger  and 
O.  Beich  ( Zeit .  physiol.  Chem.,  1903,  39,  165 — 182). — Wiirster’s 
method  of  removing  the  ammonia  by  distillation  under  reduced  pressure 
is  recommended ;  the  frothing,  which  usually  occurs,  may  be  avoided 
by  the  addition  of  a  small  amount  of  alcohol.  Magnesia  usta  should 
not  be  used,  as  it  slowly  decomposes  certain  complex  nitrogenous  sub¬ 
stances  present,  yielding  small  amounts  of  ammonia.  Milk  of  lime 
and  baryta  do  not  possess  this  disadvantage. 

Urines  containing  proteids  are  best  treated  with  Esbach’s  reagents 
in  the  finely-divided  solid  state  (1  gram  of  citric  and  0’5  gram  of  picric 
acid  for  100  c.c.  of  urine)  before  the  ammonia  is  estimated. 

The  results  obtained  appear  to  indicate  that  the  total  nitrogen  in 
urine  usually  bears  a  constant  relationship  to  the ammoniacal  nitrogen, 

J.  J.  S. 

Estimation  of  Ammonia  in  Urine,  Faeces,  Blood,  &c.  Alfred 
Schittenhelm  (Zeit.  physiol.  Chem.,  1903,  39,  73 — 80). — The  following 
method  is  proposed.  From  25  to  50  c.c.  of  the  liquid  are  placed  in  a 
distillation  flask,  to  which  are  then  added  about  10  grams  of  sodium 
chloride  and  sufficient  sodium  carbonate  to  render  the  solution  dis¬ 
tinctly  alkaline.  Solid  substances  may  be  rubbed  down  in  a  mortar 
with  a  little  dilute  hydrochloric  acid,  and  then  made  up  to  bulk.  The 
flask  is  placed  in  a  water-bath  and  connected  with  an  absorption  tube 
containing  10  to  30  c.c.  of  Nj  10  acid  and  surrounded  by  ice.  The 
absorption  tube  in  its  turn  is  connected  with  a  water-pump.  After 
removing  the  air  from  the  flask  and  absorption  tube  as  far  as  possible, 
about  20  c.c.  of  alcohol  are  run  into  the  flask,  and,  when  this  has  been 
evaporated  under  reduced  pressure,  further  small  quantities  of  alcohol 
are  added  and  evaporated.  The  temperature  of  the  water-bath  hold¬ 
ing  the  flask  should  be  about  43°.  The  titration  of  the  acid  in  the 
absorption  tube  is  then  carried  out  as  usual.  Results  are  given  to 
show  that  the  method  is  trustworthy  (compare  Abstr.,  1903,  ii,  239). 

W.  P.  S. 

Analysis  of  Human  Urine.  William  Camerer,  Meinhard  Pfaund- 
ler,  and  Friedrich  Soldner  (Zeit.  Biol.,  1903,  45,  1 — 22). — In  pure 
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solutions  of  urea,  practically  identical  results  were  obtained  by  analyses 
carried  out  by  Hiifner’sand  Kjeldahl’s  methods.  The  addition  of  a  mix¬ 
ture  of  phosphotungstic  and  hydrochloric  acids  makes  no  difference  to 
the  results.  A  number  of  analyses  of  normal  human  urine  on  differ¬ 
ent  diets,  and  of  others  from  pathological  cases,  follow.  The  different 
forms  in  which  the  nitrogen  appears  (urea,  ammonia,  purine  com¬ 
pounds,  <fcc.)  are  given,  but  the  results  present  little  of  general  interest. 

W.  D.  H. 

Estimation  of  Ammonia  in  Wine,  and  its  R61e  in  the 
Differentiation  of  “  Mistelles  ”  from  Sweet  Wines.  J.  B.  Vincent 
Laborde  ( Compi .  rend.,  1903,  137,  334 — 336). — The  author  has  com¬ 
pared  the  method  recently  suggested  by  Gautier  and  Halphen  (this 
vol.,  ii,  564)  for  the  estimation  of  ammonia  in  alcoholic  liquors  with 
the  Muntz  method  adopted  in  1898  (Ann.  Inst.  Pasteur,  1898,  517), 
and  finds  that  by  the  two  methods  the  same  amount  of  ammonia 
is  obtained,  and  thus  his  former  results  are  confirmed.  The  increase 
of  volatile  cyclic  bases  as  fermentation  proceeds,  as  found  by  Gautier 
and  Halphen  for  wines  from  the  South  of  France,  does  not  take 
place  with  Bordelais  wines.  Duclaux’s  opinion  that  the  ammonia 
naturally  occurring  in  the  must  is  utilised  by  the  ferment  has  been 
confirmed,  but,  depending  on  various  conditions,  some  ammonia  may 
remain  after  the  fermentation  is  complete. 

The  author  does  not  agree  with  Gautier  and  Halphen  that  the 
maximum  amount  of  ammoniaral  nitrogen  in  sweet  wines  is  10  milli¬ 
grams  per  litre ;  he  has  found  as  much  as  1 6  to  25  milligrams 
per  litre  of  ammoniacal  nitrogen  in  Sauterne  wines.  J.  McC. 

Estimation  of  Ammoniacal  Nitrogen  in  “  Mistelles  ”  and 
Wines.  Albert  Desmouliere  (J.  Pharm.  Chim.,  1903, 18,  203 — 206). 
— Three  to  five  hundred  c.c.  of  the  sample  of  the  wine  or  “  mistelle  ” 
(grape  juice  mixed  with  alcohol)  are  mixed  with  excess  of  magnesium 
oxide,  a  few  drops  of  oil  are  added  to  prevent  frothing,  and  the  liquid 
is  distilled  at  35°  under  diminished  pressure.  The  vapours  are 
condensed  in  a  receptacle  containing  about  50  c.c.  of  Nj  10  sulphuric 
acid  and  placed  in  cold  water.  The  distillation  is  continued  until  the 
distillate  is  equal  in  bulk  to  half  the  volume  of  the  sample  originally 
taken. 

The  distillate  is  then  redistilled  with  the  addition  of  an  excess  of 
sodium  hydroxide,  and  the  vapours  are  condensed  in  a  measured 
volume  of  iV/50  sulphuric  acid.  After  boiling  to  expel  traces  of  carbon 
dioxide,  the  excess  of  acid  is  titrated  with  A/50  alkali,  using  litmus  as 
indicator.  L.  de  K. 

Differentiation  between  “Mistelles”  and  Liqueur  Wines. 
Georges  Halphen  (Ann.  Chim.  anal.,  1903,  8,  246 — 252,  291 — 295). 
— A  process  for  differentiating  between  non-fermented  grape  juice 
preserved  with  alcohol,  or  so  called  “  mistelles,”  and  duly  fermented 
liqueur  wines.  Advantage  is  taken  of  the  fact  that  the  fermentation 
process  affects  the  proportion  between  dextrose  and  Isevulose,  gives  rise 
to  the  formation  of  glycerol,  increases  the  volatile  acidity,  and  causes  a 
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large  diminution  in  the  ammoniacal  nitrogen.  Tables  are  given  illus¬ 
trating  the  difference.  The  amount  of  volatile  acid,  glycerol,  and  sugars 
present  is  ascertained  by  the  usual  processes.  The  estimation  of 
the  ammoniacal  nitrogen  is  carried  out  as  follows : 

Three  hundred  c.c.  of  the  sample  are  mixed  with  dilute  sulphuric 
acid  until  a  green  coloration  is  obtained  with  methyl-violet,  the  liquid 
is  then  evaporated  to  expel  the  alcohol,  and  when  cold  diluted  to 
the  original  volume.  A  known  sufficient  volume  of  a  10  per  cent, 
solution  of  lead  acetate  is  added,  and  as  much  as  possible  of  the 
filtrate  is  collected  in  a  graduated  measure.  The  liquid  is  transferred 
to  a  distilling  flask,  the  lead  is  precipitated  with  solution  of  sodium 
sulphate,  10  grams  of  magnesium  oxide  are  added,  and  the  distillate 
is  condensed  in  a  receptacle  containing  5  c.c.  of  hydrochloric  acid. 
When  the  distillate  is  no  longer  alkaline,  the  acid  is  evaporated  just 
to  dryness  and  the  residue  is  treated  with  excess  of  platinic  chloride. 
The  whole  is  again  evaporated  to  dryness  and  the  excess  of  platinic 
chloride  removed  by  alcohol  of  80  degrees  (French).  The  ammonium 
platinichloride  is  finally  ignited  with  the  usual  precautions  and 
weighed  as  metallic  platinum,  from  which  the  nitrogen  is  then  calculated. 
The  solubility  of  ammonium  platinichloride  in  alcohol  of  80°  is  about 
1  in  15,000.  L.  de  K. 

Estimation  of  Nitric  Acid  in  Water.  Arthur  Miller 
(Zeit.  angew.  Chem.,  1903,  16,  746 — 747). — The  process  is  based  on 
the  fact  that  nitrates  are  completely  converted  into  chlorides  by 
evaporation  with  a  large  excess  of  hydrochloric  acid.  The  chloride  may 
then  be  titrated  with  standard  silver  nitrate,  allowance  being  made  for 
chlorides  already  present  in  the  liquid.  The  results  are  satisfactory 
when  the  amount  of  nitrate  exceeds  that  of  the  chlorides. 

In  applying  the  process  to  water  analyses,  it  would  be  necessary 
first  of  all  to  evaporate  to  dryness  in  the  presence  of  an  appropriate 
amount  of  barium  chloride  in  order  to  eliminate  earthy  and  alkali 
carbonates.  The  greater  portion  of  any  large  excess  of  chloride  might 
be  removed  with  silver  sulphate.  L.  de  K. 

Estimation  of  Sulphur  by  Hydrogen  Peroxide.  Julius 
Petersen  ( Zeit .  anal.  Chem.,  1903,  42,  406 — 417). — The  sulphur  in 
certain  organic  compounds  can  be  quantitatively  oxidised  to  sulphuric 
acid  by  hydrogen  peroxide  in  alkaline  solution.  As  the  reaction  takes 
place  equally  well  in  alcoholic  (alkaline)  solution,  substances  insoluble 
in  water  can  be  treated  by  this  method.  The  method  is  very  service¬ 
able  for  the  estimation  of  sulphur  in  gunpowder,  the  powder  being 
boiled  with  sodium  hydroxide  and  the  solution  treated  while  warm 
with  hydrogen  peroxide,  then  boiled,  acidified,  filtered,  evaporated  to 
expel  nitric  acid,  and  precipitated  with  barium  chloride. 

Another  method  is  based  on  the  solubility  of  sulphur  in  sodium 
sulphite  and  the  separation  of  the  resulting  thiosulphate  from  the 
excess  of  sulphite  by  strontium  nitrate,  as  suggested  by  Autenrieth 
and  Windaus  (Abstr.,  1898,  ii,  452),  The  two  methods  give  identical 
results.  Many  organic  substances,  however,  such  as  thiophen,  ethyl 
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sulphide,  phenyl  mercaptan,  and  ethyl  thiocyanate  yield  no  sulphuric 
acid  when  treated  with  alkaline  hydrogen  peroxide.  M.  J.  S. 

Estimation  of  Sulphuric  Acid  in  Presence  of  Zinc.  Alfred 
Thiel  (Zeit.  anorg.  Chem.,  1903,  36,  84 — 87). — In  presence  of  zinc 
ions,  sulphuric  acid  is  not  completely  precipitated  as  barium  sulphate, 
and  this  is  attributed  to  the  formation  of  a  complex  anion,  just  as  is 
the  case  when  ferric  ions  are  present  (compare  Kiister  and  Thiel, 
Abstr.,  1899,  ii,  247 ;  1900,  ii,  242).  Sulphuric  acid  can,  however, 
be  accurately  estimated  in  presence  of  zinc  by  carefully  adding 
ammonia  to  the  solution  until  the  zinc  is  precipitated  as  hydroxide 
and  the  solution  just  shows  an  alkaline  reaction  towards  phenol- 
phthalein.  Barium  chloride  is  added,  and  the  zinc  hydroxide  then 
dissolved  in  a  very  slight  excess  of  hydrochloric  acid  ;  the  quantity 
of  acid  added  should  be  just  sufficient  to  cause  the  solution  to  become 
red  when  methyl-orange  is  added.  J.  McC. 

Titration  of  Sulphuric  Acid  with  Benzidine  Hydrochloride. 
Wolf  Johannes  Muller  (Zeit.  angew.  Chem.,  1903, 16,  653 — 655). — A 
criticism  of  the  improved  volumetric  process  proposed  by  Raschig 
(this  vol.,  ii,  572).  Owing  to  the  serious  loss  caused  by  the  solubility 
of  the  precipitate  in  the  water  used  for  washing  and  the  difficulty  of 
noticing  the  end  point  of  the  titration,  the  author  prefers  his  original 
process  (Abstr.,  1902,  ii,  425).  L.  de  K. 

Estimation  of  Sulphuric  Acid  by  means  of  Benzidine.  F. 
Raschig  (Zeit.  angew.  Chem.,  1903,  16,  818 — 823). — A  reply  to 
Muller  (see  preceding  abstract)  and  some  further  remarks  on  the  process 
(this  vol.,  ii,  425).  The  loss  due  to  the  solubility  of  benzidine 
sulphate  in  a  large  quantity  of  wash-water  is  too  great  to  be  neglected, 
but  if  only  a  moderate  amount  (say  5  c.c.)  is  employed  this  source  of 
error  is  obviated.  It  is,  however,  necessary  to  use  the  filter  pump  and 
to  drain  every  trace  of  mother  liquor  from  the  precipitate.  The 
titration  presents  no  difficulties  whatever.  As  the  precipitate  is 
somewhat  soluble  in  dilute  hydrochloric  acid,  it  is  as  well  first  to 
neutralise  the  solution  before  pouring  this  into  the  reagent. 

Solutions  of  ferric  sulphate  must  be  first  reduced  to  the  ferrous 
state,  and  this  may  be  conveniently  effected  by  boiling  with  a  solution 
of  hydrazine  chloride  and  carefully  avoiding  an  excess  of  this  reagent. 

The  author  gives  an  improved  plan  for  the  preparation  of  the 
reagent ;  40  grams  of  benzidine  are  triturated  with  40  c.c.  of  water, 
the  mixture  diluted  with  750  c.c.  of  water,  and  introduced  into  a  litre 
flask  along  with  50  c.c.  of  strong  hydrochloric  acid,  the  whole  being 
then  diluted  to  1  litre.  The  clear  liquid  should  be  diluted  to  20 
volumes  before  use,  300  c.c.  of  this  reagent  being  sufficient  for  0*1 
gram  of  sulphuric  acid ;  the  mixture  should  be  allowed  to  remain 
undisturbed  for  a  few  hours.  L.  de  I£. 

Estimation  of  Phosphorus  Dissolved  in  Oil.  Walther 
Straub  (Arch.  Pharm.,  1903,  241,  335 — 340). — Ten  c.c.  of  a  0'1  per 
cent,  solution  of  phosphorus  in  olive  oil  was  shaken  with  25  c.c.  of  a 
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1  per  cent,  solution  of  crystallised  copper  sulphate ;  at  first,  a  dark 
brown  emulsion  is  formed,  containing  copper  phosphide  ;  after  4 — 5 
hours’  shaking,  this  colour  has  disappeared,  and  the  solution  separates 
into  two  layers  when  allowed  to  remain  at  rest.  The  aqueous  layer 
contains  all  the  phosphorus  as  copper  phosphate ;  the  phosphate  is 
estimated  by  precipitating  it  with  molybdic  acid,  and  eventually 
weighing  it  as  magnesium  pyrophosphate.  The  results  are  accurate. 

C.  F.  B. 

Iodometry  of  Phosphorus.  Erwin  Bupp  (Arch.  Pharrn.,  1903, 
241,  321 — 326). — 0  02 — 0’04  gram  of  yellow  phosphorus  is  allowed 
to  remain  for  24  hours  in  a  stoppered  bottle  with  50 — 100  c.c.  of 
JV/10  iodine  solution,  3 — 5  grams  of  sodium  potassium  tartrate,  and 
about  5  c.c.  of  purified  carbon  disulphide,  the  whole  being  shaken  at 
intervals ;  the  excess  of  iodine  is  then  titrated  with  Mj  10  thio¬ 
sulphate  solution,  with  or  without  the  addition  of  starch  as  an  indi¬ 
cator  ;  1  c.c.  of  the  iodine  solution  =0’00062  gram  of  phosphorus.  The 
result  is  as  accurate  as  the  error  of  weighing  permits.  If  arsenic  is 
present,  it  may  be  estimated  by  allowing  0‘1  gram  of  the  sample  to 
remain  for  26  hours  with  3  grams  each  of  iodine,  potassium  iodide, 
and  sodium  hydrogen  carbonate,  50  c.c.  of  water,  and  10  c.c.  of 
carbon  disulphide  ;  the  solution  is  then  acidified  with  dilute  sulphuric 
acid  and  heated  for  £  hour  in  order  that  the  arsenic  acid  may  be 
reduced  by  the  hydriodic  acid ;  the  last  traces  of  iodine  are  removed 
with  sulphurous  acid,  the  excess  of  this  boiled  off,  excess  of  sodium 
hydrogen  carbonate  added,  and  the  arsenite  now  present  titrated  with 
^Vy  100  iodine  solution. 

Bed  phosphorus  may  be  estimated  in  the  same  way,  but  sodium 
hydrogen  carbonate  must  be  used  instead  of  the  tartrate,  and  the 
digestion  should  be  prolonged  to  1^  days.  C.  F.  B. 

Detection  of  Phosphorus.  August  Fischer  (PfiiigePs  Archiv , 
1900,  97,  578 — 605). — This  is  a  research  undertaken  from  the 
medico-legal  standpoint.  It  is  pointed  out  that  the  Hilger-Nattermann 
modification  of  Mitscherlich’s  method  is  often  inapplicable,  for  it  is 
prevented  by  the  presence  of  many  medicinal  reagents  or  antidotes 
administered.  A  list  of  these  is  given  with  their  influence  in  each 
case.  Special  attention  is  paid  to  turpentine,  which  enters  into 
combination  with  a  part  of  the  phosphorus  ;  the  compound,  however,  is 
not  a  single  one,  but  a  mixture  of  complex  turpentine-phosphorus 
acids.  The  modification  of  the  phosphorus  tests  suggested  consists 
mainly  in  examining  the  distillate  by  the  Dussard-Blondlot  method. 
The  liver  is  generally  stated  to  be  the  organ  where  most  phosphorus 
accumulates  ;  the  brain  and  spinal  cord  appear  to  be  still  more  im¬ 
portant  ;  examination  of  the  urine  or  muscles  is  useless.  The  reaction 
is  not  given  by  any  of  the  normal  phosphorised  constituents  of  brain, 
even  when  putrid,  or  of  potatoes.  W.  D.  H. 

The  Phosphomolybdate  Reaction.  0.  Beichard  ( Ghem .  Zeit. 
1903,  27,  833 — 835). — A  lengthy  paper,  unsuitable  for  abstraction, 
dealing  with  the  action  of  the  ammonium  molybdate  reagent  on  phos- 
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phoric  acid.  To  ensure  complete  precipitation  of  very  minute  quan¬ 
tities  of  phosphoric  acid,  the  ratio  of  ammonimmmolybdate  to  phos¬ 
phoric  acid  should  be  approximately  200  : 1.  Free  hydrochloric  acid 
should  first  be  neutralised  with  ammonia.  Tartaric  acid,  and  par¬ 
ticularly  citric  and  oxalic  acids,  retard  or  prevent  the  precipitation, 
although  they  do  not  redissolve  the  yellow  phosphomolybdate  when 
already  formed.  L.  de  K. 

Estimation  of  Available  Phosphoric  Acid  and  Potash  in 
Soils.  Herbert  H.  Cousins  and  H.  S.  Hammond  ( Analyst ,  1903,  28, 
238 — 240). — in  dealing  with  certain  Jamaican  soils  abnormally  rich 
in  calcium  carbonate,  the  authors  found  it  necessary  to  follow  Hil- 
gard’s  practice  of  neutralising  the  carbonates  in  the  soil  before  sub¬ 
jecting  it  to  the  solvent  action  of  the  standard  citric  acid  solution. 
With  these  soils,  Dyer’s  method  (compare  Trans.,  1894,  65,  115)  gave 
misleading  results.  In  two  cases,  however,  the  carbon  dioxide  had  an 
additional  solvent  action  as  regards  the  potash.  W.  P.  S. 

Quantitative  Estimation  of  Phosphates  in  Stomach  Con¬ 
tents.  George  H.  A.  Clowes  ( Amer .  J.  Pharm.,  1903,  75,  325 — 330). 
— When  phosphoric  acid  is  titrated  with  normal  sodium  hydroxide 
solution,  using  alizarin  as  indicator,  neutrality  is  indicated  by  the 
formation  of  sodium  dihydrogen  phosphate ;  with  phenolphthalein  as 
indicator,  disodium  hydrogen  phosphate  is  produced,  whilst  in  presence 
of  excess  of  barium  chloride  and  of  sodium  hydroxide,  the  excess  of 
the  latter  being  titrated  in  presence  of  phenolphthalein,  neutrality  is 
indicated  with  the  formation  of  trisodium  phosphate.  Other  indi¬ 
cators,  including  dimethylaminoazobenzene,  give  less  definite  end  points, 
so  that  the  usual  practice  of  regarding  the  difference  between  two 
titrations,  in  presence  of  alizarin  and  dimethylaminoazobenzene 
respectively,  as  due  to  acid  phosphates  and  organic  acids,  and  that 
between  two  titrations,  using  respectively  alizarin  and  phenolphthal¬ 
ein,  as  due  to  hydrochloric  acid  is  inaccurate.  The  following  process  is 
proposed  :  at  least  20  c.c.  of  the  contents  are  evaporated  to  dryness 
and  the  residue  gently  incinerated.  The  ash  is  dissolved  in  dilute 
sulphuric  acid  and  the  solution  made  up  to  25  c.c.  Of  this  liquid, 
10  c.c.  are  exactly  neutralised  with  sodium  hydroxide  solution,  using 
phenolphthalein  as  indicator  ;  alizarin  is  then  added  and  the  liquid 
made  neutral  to  this  indicator  by  titration  with  decinormal  sulphuric 
acid.  This  reading  is  the  equivalent  of  one  of  the  acid  functions  of 
the  phosphoric  acid  present.  To  another  10  c.c.  of  the  liquid, 
neutralised  as  before,  a  slight  excess  of  barium  chloride  is  added, 
followed  by  a  definite  excess  of  sodium  hydroxide.  The  mixture  is 
boiled  for  one  minute,  slightly  cooled,  and  titrated  with  normal  sul¬ 
phuric  acid  in  presence  of  phenolphthalein.  The  difference  between 
the  amounts  of  acid  and  alkali  added  is  the  equivalent  of  another 
acid  function  of  the  phosphoric  acid  present  and  should  be  identical 
with  the  previous  reading.  T.  A.  H. 

Rapid  Estimation  of  Phosphorus  in  Steel.  George  Auchy 
{J.  Amer.  Gkem.  Soc.,  1903,  25,  772 — 773). — One  grim  of  steel  is 
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dissolved  in  50  c.c.  of  nitric  acid  of  sp.  gr.  1  *1 35,  the  solution  is  boiled 
with  a  little  solid  permanganate,  and  the  excess  of  this  reagent 
destroyed  by  cautious  addition  of  ferrous  sulphate.  The  cold  solution 
is  shaken  in  an  Erlenmever  flask  with  10  c.c.  of  ammonia  and  50 
c.c.  of  molybdate  solution,  the  liquid  with  the  precipitate  being  then 
transferred  to  a  test-tube  which,  after  half  an  hour,  is  rotated  in  a 
centrifugal  machine.  The  supernatant  liquid  may  then  be  completely 
poured  off  without  any  loss  of  precipitate,  and  the  tube  is  now  filled 
with  water,  shaken,  and  again  subjected  to  centrifugal  action.  After 
decanting  the  washing  liquid,  the  precipitate  is  titrated  according  to 
Handy’s  directions  with  standard  alkali  and  acid.  L.  de  K. 

Estimation  of  Sulphur  in  Iron  or  Steel;  Volumetric  Esti¬ 
mation  of  Arsenic.  A.  Kleine  ( Chem .  Zeit.,  1903,  27,  729). — 
Estimation  of  Sulphur  in  Iron  or  Steel. — Five  grams  of  iron  or 
10  grams  of  steel  are  heated  with  100  c.c.  of  water  and  70  c.c.  of 
hydrochloric  acid  in  a  flask  provided  with  a  special  cooling  arrange¬ 
ment,  and  connected  with  an  absorption  vessel  constructed  so  as  to 
prevent  any  back  flow  of  liquid  into  the  distilling  flask.  A  figure  of 
the  apparatus  is  given  in  the  original  paper.  The  gases  evolved  are 
passed  through  50  c.c.  of  an  ammoniacal  solution  of  cadmium  chloride 
and  the  precipitated  cadmium  sulphide  is  collected  and  then  titrated 
with  standard  iodine  in  the  presence  of  dilute  hydrochloric  acid  with 
starch  as  indicator. 

Volumetric  Estimation  of  Arsenic. — Arsenic  trisulphide  may  bo  esti¬ 
mated  by  dissolving  it  in  ammonia  and  adding  an  ammoniacal  solution 
of  cadmium  chloride.  The  cadmium  sulphide  thus  obtained  is  then 
titrated  as  described  in  the  preceding  estimation.  L.  de  K. 

Purification  of  Hydrogen  Sulphide  to  be  used  in  the 
Detection  of  Arsenic.  Armand  Gautier  {Bull.  Soc.  chim.,  1903,  [iii], 
29,  867 — 868). — Hydrogen  sulphide,  prepared  in  the  usual  way  from 
ferrous  sulphide,  contains  hydrogen  arsenide,  which  is  not  completely 
removed  by  washing  the  gas  with  water  or  nitric  acid.  The  author 
proposes  to  eliminate  this  impurity  by  washing  the  gas  with  water, 
passing  it  through  a  short  tower  containing  moistened  pumice  stone, 
then  along  a  tube  containing  small  fragments  of  glass  maintained  at 
a  low  red  heat,  then  through  a  serpentine  wash-bottle  containing 
barium  sulphide  solution,  and  finally  through  cotton-wool. 

T.  A.  H. 

Estimation  of  Carbonic  Acid  in  Drinking  Water.  Frederic 
B.  Forbes  and  Gilbert  H.  Pratt  {J.  Amer.  Chem.  Soc.,  1903,  25, 
742 — 756). — The  amountsof  carbon  dioxide  present  in  drinking  waterin 
the  free  state  and  in  combination  as  hydrogen  carbonate  are  separately 
estimated,  and  comparative  results  are  given  of  determinations  made 
by  the  direct  method,  the  method  of  Pettenkofer  (slightly  modified 
by  the  authors),  and  the  Lunge-Trillich  or  Seyler  method. 

The  authors  conclude  that  the  Seyler  method  (titration  of  free 
carbon  dioxide  with  A/50  sodium  carbonate  and  phenolphthaleiu,  &c.) 
is  the  most  convenient  process  for  technical  purposes.  L.  de  K. 
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Estimation  of  Potassium  and  Sodium  in  the  U rine.  William 
H.  Hurtley  and  Kennedy  J.  P.  Orton  ( J .  Physiol .,  1903,  30,  10 — 14). 
— The  chlorides  are  converted  into  sulphates  before  the  organic  matter 
is  burnt  off ;  but  instead  of  evaporating  the  urine  with  ammonium 
sulphate  and  then  igniting,  it  is  more  effectual  to  add  a  small  amount 
of  pyrosulphuric  acid  to  the  residue  left  after  evaporating  the  urine  to 
dryness  ;  a  rapid  oxidation  of  the  organic  matter  then  takes  place. 
It  is  then  necessary  to  remove  all  magnesium  from  the  chlorides  which 
are  obtained  by  the  addition  of  hydrochloric  acid.  Another  method 
given  is  a  slight  modification  of  Neubauer  and  Vogel’s  process,  but 
here  a  very  small  amount  of  magnesium  chloride  and  possibly  a 
trace  of  calcium  chloride  are  left  in  the  mixture  ;  in  spite  of  this,  a 
small  loss  always  occurs.  These  methods  may  be  employed  also  in  the 
analysis  of  frnces,  lymph,  blood,  meat,  &c.  W.  D.  H. 

Volumetric  Estimation  of  Calcium  and  Magnesium  in  Water 
from  Salt  Marshes.  Alexandre  d’Anselme  (Bull.  Soc.  chim.,  1903, 
[iii],  29,  734 — 735). — Four  parts  of  sodium  carbonate  and  one  part  of 
sodium  hydroxide  are  dissolved  in  water  and  the  solution  is  diluted  so 
as  to  correspond  with  A-sulphuric  acid,  using  methyl-orange  as  indi¬ 
cator.  One  hundred  c.c.  of  the  brine  are  mixed  with  10  c.c.  of  the  alkali, 
heated,  and  filtered,  and  the  filtrate  is  titrated  with  A-sulphuric  acid. 
The  difference  between  10  and  the  number  of  c.c.  of  acid  used 
represents  the  total  calcium  and  magnesium  oxides. 

Another  experiment  is  then  made  without  heating  in  the  presence 
of  100  c.c.  of  a  10  per  cent,  solution  of  ammonium  chloride,  and  the 
difference  will  this  time  represent  the  calcium  oxide  only.  In  prac¬ 
tice,  the  calcium  is  calculated  to  sulphate  and  the  magnesium  to 
chloride.  L.  de  K. 

Iodometric  Estimation  of  Zinc  -with  Potassium  Perrocyanide. 
Erwin  Rupp  (Arch,  Pharm.,  1903,  241,  331 — 335). — The  ultimate 
action  of  excess  of  potassium  ferrocyanide  on  a  zinc  salt,  for 
example,  zinc  sulphate,  corresponds  with  the  equation  2K4Fe(CN)6  + 
3ZnS04  =  3K2S04  +  2K2Zng[Fe(CN)fi]2.  For  the  estimation,  10  c.c.  of  the 
zinc  solution,  containing  about  0-l'2  gram  of  zinc,  are  mixed  with  20  c.c. 
of  A/10  potassium  ferrocyanide  solution,  diluted  with  a  little  water, 
and  allowed  to  remain  for  half  an  hour  ;  20  c.c.  of  A/10  iodine  solu¬ 
tion  are  then  added,  the  whole  allowed  to  remain  for  1  hour,  and 
the  excess  of  iodine  then  titrated  with  A/ 10  thiosulphate  solution 
using  starch  as  indicator ;  1  c.c.  of  the  A/10  solution  =  0'00981  gram  of 
zinc.  In  two  test  experiments,  the  error  was  -  0'4  and  +  0'1  per  cent, 
of  the  total  quantity  respectively. 

In  the  case  of  manganese,  cobalt,  copper  and  nickel  the  method  did 
not  lead  to  satisfactory  results.  C.  F.  B. 

Volumetric  Determination  of  Mercury  and  of  Hydrogen 
Cyanide.  Launcelot  W.  Andrews  ( Amer .  Chem.  J.,  1903,  30, 
187 — 193). — To  estimate  hydrogen  cyanide,  decinormal  hydrochloric 
acid  is  added  to  its  solution  until  the  coloration  due  to  the  indicator, 
jo-nitrophenol,  has  almost  disappeared.  An  excess  of  mercuric  chloride 
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solution  is  then  added,  and,  after  tne  hour  at  the  ordinary  temperature, 
the  liquid  is  titrated  with  decinormal  potassium  hydroxide  solution. 

For  the  estimation  of  mercury  by  this  method,  the  mercury  must  be 
in  the  form  of  the  chloride  and  organic  acids  must  be  absent.  The 
solution  is  exactly  neutralised  and  an  excess  of  the  standard 
“  neutral  ”  solution  of  hydrogen  cyanide  is  added  and  the  liberated 
hydrochloric  acid  determined  by  means  of  standard  alkali.  A.  McK. 

Iodometric  Estimation  of  Mercuric  Cyanide.  Erwin  Rupp 
[Arch.  Pharm .,  1903,  241,  328 — 330). — Mercuric  cyanide  reacts  with 
iodine  according  to  the  equation  Hg(CN)2  +  2I2  +  2KI  =  K2HgI4  + 
2CNI,  but  the  yellow  colour  of  the  cyanogen  iodide  obscures  the  end 
point.  This  difficulty  can  be  obviated  by  making  two  titrations,  in 
which  respectively  the  iodine  solution  is  added  to  the  cyanide  solution, 
and  vice  versd ;  the  two  results  differ  by  about  4  percent.,  but  the 
mean  of  them  is  correct. 

A  solution  of  the  mercuric  cyanide  is  prepared  of  about  1  per  cent, 
strength.  In  one  experiment,  10  c.c.  of  this  solution  is  mixed  with 
about  \  gram  of  sodium  hydrogen  carbonate  and  titrated  with  A/  10 
iodine  solution  until  a  distinct  yellow  colour  has  appeared.  An  amount 
of  the  iodine  solution  about  equal  to  that  just  used  is  taken  in  a 
second  experiment,  mixed  with  carbonate  as  before,  and  titrated  with 
the  cyanide  solution  until  a  feeble  yellow  tint  is  obtained.  The 
mean  of  the  two  results  is  taken  as  correct;  1  c.c.  of  A/10  iodine  = 
0-0063095  gram  Hg(CN)2.  C.  F.  B. 

Detection  of  Mercury  in  Urine.  M.  Oppenheim  {Zeit.  anal. 
Chem.,  1903,  42, 431 — 433). — The  author,  in  testifying  to  the  simplicity, 
sensitiveness,  and  trustworthiness  of  Jolles’s  method  (Abstr.,  1900,  ii, 
576  ;  this  vol.,  ii,  44)  for  the  qualitative  detection  of  mercury  in 
urine,  recommends  that  the  gilt  platinum  foil  should  before  use  be 
heated  for  15  minutes  with  dilute  nitric  acid,  and  that  concen¬ 
trated  acid  should  be  employed  in  dissolving  the  mercury  for  the 
colorimetric  test.  M.  J.  S. 

A  Higher  Oxide  of  Cobalt ;  Volumetric  Estimation  of 
Cobalt.  Robert  L.  Taylor  {Mem.  Manchester  Phil.  Soc.,  1903,  [v], 
12,  1 — 10). — The  cobalt  precipitate,  obtained  by  treating  a  neutral 
solution  of  a  cobaltous  salt  with  calcium  carbonate  and  bromine  water 
(Abstr.,  1902,  ii,  476),  has  been  investigated  by  the  author  and  found 
to  have  a  composition  agreeing  with  the  formula  Co7On  or  Co9014. 
On  this  fact,  a  method  for  the  titration  of  cobalt  in  the  presence  of 
nickel  has  been  founded.  The  presence  of  other  metals,  even  zinc, 
seriously  interferes  with  the  estimation. 

The  neutralised  solution  containing  from  0‘07 — 0'1  gram  of  cobalt 
is  diluted  to  150  c.c.,  a  little  milk  of  precipitated  calcium  carbonate 
is  added,  and  then  an  excess  of  bromine  water.  After  10  minutes,  the 
precipitate  is  collected,  well  washed,  and  put  back  into  the  beaker. 
A  solution  of  potassium  iodide  is  added,  followed  by  a  sufficiency  of 
dilute  hydrochloric  acid.  The  liquid  is  then  suitably  diluted  and  the 
liberated  iodine  titrated  as  usual  with  A/  10  sodium  thiosulphate,  1  c.c. 
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of  which  =  0*005244  gram  of  metallic  cobalt.  Nickel  is  also  precipi¬ 
tated  in  the  presence  of  calcium  carbonate  and  bromine  if  the  tempera¬ 
ture  is  raised  to  80 — 100°,  but  the  oxide  is  not  sufficiently  definite  for 
the  purpose  of  analysis.  L.  de  K. 

Estimation  of  Manganese  as  Sulphide.  EL  Raab  and  L. 
Wessely  ( Zeit .  anal.  Chern.,  1903,  42,  433 — 434). — According  to  the 
temperature  and  other  conditions  of  precipitation,  manganese  may  be 
thrown  down  either  as  the  flesh-coloured  hydrated  sulphide,  or  as 
the  dense  green  anhydrous  sulphide.  In  the  former  case,  precipita¬ 
tion  is  often  imperfect  and  filtration  difficult.  In  the  latter  case,  the 
obstinate  adherence  of  the  precipitate  to  the  filter  paper  entails 
difficulties  in  the  ignition.  By  precipitating  below  the  boiling  point, 
then  converting  the  hydrated  into  the  anhydrous  sulphide  by  heating 
with  excess  of  ammonia,  and  filling  the  filter  once  with  alcohol  after 
the  precipitate  has  been  thoroughly  washed  with  ammonium  sulphide, 
all  these  difficulties  are  obviated  ;  the  dry  precipitate  can  be  detached 
completely  from  the  paper,  and  generally  shows  a  constant  weight 
after  a  single  ignition.  M.  J.  S. 

Titration  of  Antimony  in  Crude  Lead.  H.  Nissenson  and 
Ph.  Siedler  ( Chem .  Zeit.,  1903,  27,  749 — 752). — One  gram  of  the 
powdered  sample  is  heated  with  20  c.c.  of  a  saturated  solution  of 
bromine  in  hydrochloric  acid  until  dissolved,  the  excess  of  bromine 
being  then  boiled  off.  The  antimony  is  next  reduced  to  the  anti- 
monious  state  by  means  of  solid  sodium  sulphite,  the  excess  of  sulphur 
dioxide  produced  is  expelled  by  boiling,  20  c.c.  of  dilute  hydrochloric 
acid  are  then  added,  the  liquid  again  heated  to  boiling,  and  titrated 
whilst  hot  with  a  standard  solution  of  sodium  bromate,  using  methyl- 
orange  or,  preferably,  indigo  as  indicator.  It  is  advisable  not  to  add 
the  indicator  until  the  antimony  is  nearly  all  oxidised,  so  that,  in  the 
case  of  unknown  alloys,  at  least  two  estimations  are  necessary. 

The  process  is  not  affected  by  the  other  metallic  impurities  con¬ 
tained  in  hard  lead.  L.  de  K. 

Iodometric  Estimation  of  Gold  in  Dilute  Solution. 
Ralph  N.  Maxson  (Amer.  J.  Sci.,  1903,  16,  155 — 160). — The  process 
devised  by  Gooch  and  Morley  (Abstr.,  1900,  ii,  110)  for  the  titration 
of  auric  chloride  by  means  of  potassium  iodide  and  sodium  thio¬ 
sulphate  has  been  adversely  criticised  by  Rupp  (Abstr.,  1900,  ii,  479), 
who  proposed,  instead,  a  method  based  on  the  reduction  of  auric 
chloride  with  excess  of  arsenious  acid,  followed  by  iodometric  titration. 

The  author  finds  Rupp’s  process  quite  untrustworthy  when  dealing 
with  very  minute  quantities  of  gold,  and  prefers  the  original  method 
of  Gooch  and  Morley.  L.  de  K. 

Estimation  of  Organic  Matter  in  Waters ;  especially  those 
containing  Chlorides  and  Bromides.  C.  Le-Normand  {Bull.  Boc. 
ckim.y  1903,  [iii],  29,  810 — 814). — A  mixture  of  100  c.c.  of  the  water 
under  examination  with  10  c.c.  of  a  solution  of  potassium  perman¬ 
ganate,  containing  0'395  gram  of  the  salt  per  litre,  and  10  c.c.  of  a 
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saturated  solution  of  sodium  hydrogen  carbonate  is  boiled  for  10 
minutes  in  a  glass  vessel.  When  cold,  the  volume  is  made  up  to 
100  c.c.  and  the  amount  of  unchanged  permanganate  determined  by 
ascertaining  what  quantity  of  distilled  water  must  be  added  to  the 
liquid,  decanted  from  the  precipitate  of  manganese  dioxide  formed,  in 
order  to  produce  a  tint  identical  with  that  of  a  solution  of  perman¬ 
ganate  containing  0*0395  gram  of  this  salt  per  litre.  Using  the 
Duboscq  colorimeter,  this  quantity  is  equal  to  Hj  -  H,  where  Hj  and 
H  are  the  respective  heights  of  the  liquids  in  the  two  test  glasses 
when  the  tints  are  identical,  whence  the  quantity  of  permanganate 
reduced  is  equivalent  to  0*00395  (Bq  -  H)/Hj  or,  since  0*00395  of  per¬ 
manganate  is  equivalent  to  0*001  gram  of  oxygen,  to  (Hj  -  H)/^ 
milligrams  of  oxygen.  The  results  obtained  in  a  series  of  experiments 
made,  (a)  with  sea-water,  and  (6)  with  sea-water  to  which  known 
quantities  of  peptone  had  been  added,  showed  that  the  method  gives 
constant  results  and  is  sufficiently  sensitive  for  general  application. 
The  procedure  described  above  is  intended  for  use  with  sea- water;  in 
the  case  of  fresh  water,  it  is  necessary  to  add  to  the  sample  1  c.c.  of  a 
saturated  solution  of  magnesium  sulphate,  whereby  a  precipitate  of 
hydrated  magnesium  carbonate  is  formed  on  ebullition,  which  facili¬ 
tates  the  clearing  of  the  liquid  from  manganese  dioxide.  Where  the 
quantity  of  organic  matter  present  is  small,  the  comparison  is  more 
readily  made  with  the  aid  of  the  green  glass  provided  with  the 
Duboscq  colorimeter,  and  the  comparison  of  tints  is  also  facilitated  by 
the  use  of  a  standard  solution  prepared  by  boiling  distilled  water  with 
the  permanganate,  sodium  hydrogen  carbonate,  and  magnesium  sul¬ 
phate  solutions  in  the  manner  prescribed  for  the  water  under  ex¬ 
amination.  T.  A.  H. 

Analysis  of  Bordeaux  Oil  of  Turpentine.  Maueice  V&zes 
(j Bull.  Soc.  chim.,  1903,  [iii],  29,  896 — 901). — When  a  given  quantity 
of  Bordeaux  oil  of  turpentine  is  divided  into  5  equal  portions  by 
distillation,  the  first  four  portions  being  distillates  successively  collected 
and  the  fifth  the  residual  undistilled  liquid,  there  is  a  fairly  constant 
difference  between  the  refractive  index  of  each  of  the  extreme  fractions 
(1  and  5)  and  that  of  the  middle  fraction  (3).  These  two  differences 
are  modified  either  singly  or  simultaneously  by  the  presence  of  foreign 
substances  :  thus  the  difference  n3  —  nx  is  scarcely  affected  by  the  pres¬ 
ence  of  resin  or  resin  oil,  whilst  the  difference  n3 — n3  is  considerably 
modified  under  these  conditions.  The  total  quantity  per  cent.  X  of 
theseconstituents  may  be  found  from  the  relation  A  ==  0*0032  +  0*0037 X, 
where  A  =  n3-n3,  whilst  the  quantity  of  resin  present  may  be  ascer¬ 
tained  by  titration  of  10  c.c.  of  the  oil  dissolved  in  10  c.c.  of  alcohol, 
with  standard  alkali.  In  rectified  Bordeaux  oil  of  turpentine,  the 
value  of  X  should  not  be  more  than  2*5  per  cent.,  and  of  this  not  more 
than  1  per  cent,  should  be  resin.  The  other  possible  adulterants  of 
turpentine  oil  usually  affect  the  difference  n3  —  nv  and  the  quantity 
per  cent.  ( P )  of  such  an  adulterant  may  be  ascertained  from  the  relation¬ 
ship  8  —  0'0007/a;  =  P,  where  3  is  the  observed  difference  n%  -  nv  and  x 
is  a  factor  dependent  on  the  nature  of  the  sophistication.  The  follow¬ 
ing  values  for  x  have  been  ascertained:  petroleum,  0*0002 ;  “white 
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spirit,”  0  008;  light  petroleum,  0‘0025  ;  “benzine,”  -0  0009;  and 
carbon  disulphide,  —  0’0046.  For  unadulterated  turpentine  oil,  the 
value  of  S  lies  between  0  and  0‘001,  whilst  A  is  not  greater  than 
0'0125,  and  the  initial  boiling  point  is  not  lower  than  150°. 

T.  A.  H. 

Estimation  of  Chloroform  by  Densimetry.  Augustus  D. 
Waller  ( Proc .  Physiol .  Soc.,  1903,  vi ;  J.  Physiol ,  30).  Estimation 
of  Ether  by  Densimetry  {ibid.,  vn).  Densimetric  Estimation  of 
the  Pulmonary  Absorption  of  Ether  Vapour  {ibid.,  xii — xv). — 
The  method  consists  in  weighing  a  260  c.c.  flask  full  of  air,  and  then 
full  of  the  mixture  to  be  examined ;  units  per  cent,  of  chloroform 
vapour  are  indicated  by  centigram  increments  of  weight.  In  the  case 
of  ether  vapour,  the  unit  per  cent,  is  half  this  value.  Formulae  for 
corrections  for  temperature  and  pressure  are  given.  If  such  estima¬ 
tions  are  made  in  the  mixture  given  to  an  animal,  and  in  the  air  it 
expires,  the  actual  amount  of  the  anaesthetic  retained  in  the  body  with 
respiration  of  given  volume  for  a  given  time  can  be  determined,  and 
also  an  estimate  can  be  made  of  the  rapidity  with  which  the  anaesthetic 
is  exhaled  after  its  administration  has  been  suspended.  W.  D.  H. 

Iodometric  Estimation  of  Chloral  Hydrate.  Erwin  Rupp 
{Arch.  Pharm.,  1903,  241,  326—328). — A  1  per  cent,  solution  of  the 
chloral  hydrate  is  prepared,  and  10  c.c.  of  this  allowed  to  remain  for 
5 — 10  minutes  in  a  stoppered  bottle  with  a  mixture  of  25  c.c.  of  A/10 
iodine  solution  with  2 ’5  c.c.  of  A  potassium  hydroxide  solution.  The 
solution  is  then  diluted  with  50  c.c.  of  water,  5  c.c.  of  officinal  hydro¬ 
chloric  acid  are  added,  and  the  iodine  liberated  is  titrated  with  A/10 
thiosulphate  solution.  The  amount  of  the  last  used  should  vary  from 
12'9  to  13'5  c.c.,  corresponding  with  a  percentage  of  100  to  95  of 
chloral  hydrate.  The  reaction  is  CC13*CH0,H20  +  21  +  2KOH  =  2KI  + 
2H20  +  C02  +  CHC13.  C.  F.  B. 

A  Source  of  Error  still  remaining  in  Optical  Sugar  Analysis, 
Ferdinand  G.  Wiechmann  {Zeit.  Ver.  deut.  Zucker-lnd.,  1903,  568, 
498 — 509). — As  is  well  known,  the  volume  occupied  by  the  precipitate 
formed  when  basic  lead  acetate  is  added  as  a  clarifier  to  a  solution  of  a  raw 
sugar  introduces  an  error  into  the  polarimetric  reading.  Two  methods 
have  been  suggested  for  eliminating  this  error  :  (1)  that  of  Scheibler, 
in  which  two  separate  normal  weights  of  the  sugar  are  dissolved  in 
water  and  made  up,  in  one  case,  to  100  c.c.,  and  in  the  other  to 
200  c.c.,  the  same  volume  of  lead  acetate  solution  being  added  to  each 
solution.  The  true  polarisation  is  then  calculated  from  the  values  for 
the  two  solutions.  This  method,  which  assumes  that  the  volume  of 
the  precipitated  matter  is  independent  of  the  dilution  of  the  liquid,  is 
found  to  give  discordant  results,  especially  when  raw  colonial  sugars 
are  treated.  (2)  Sachs’s  method,  in  which  the  influence  of  the  pre¬ 
cipitate  is  determined  by  washing  it  free  from  sugar,  adding  it  to  a 
100  c.c.  flask  containing  the  half-normal  weight  of  pure  sugar,  making 
the  solution  up  to  the  volume,  filtering,  and  taking  the  polarimeter 
reading. 
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The  author  has  made  use  of  both  these  methods  in  the  examination 
of  various  sugars,  and  he  finds  that  the  volumes  of  precipitate  formed 
with  sugars  of  different  origin,  but  giving  approximately  the  same 
reading  in  the  polarimeter,  are  widely  different.  For  a  number  of  raw 
cane-sugars,  the  volume  of  precipitate  varied  from  0‘05  to  0*71  c.c.,  the 
specific  gravities  (determined  in  benzine)  ranging  from  1'65  to  4 ‘38. 
The  most  voluminous  precipitates  are  not  always  obtained  with  the 
sugars  of  lowest  value. 

The  addition  of  a  few  drops  of  acetic  acid  to  the  sugar  solution, 
after  lead  acetate,  causes  a  difference  in  the  polarisation  value  in 
only  a  few  cases,  and  this  difference  was  never  greater  than  0T 
division  Yentzke. 

The  errors  introduced  into  the  polarimeter  reading  by  different 
temperatures  of  working  are  much  smaller  than  the  above,  and  in 
ordinary  cases  are  always  less  than  0'1  division  Yentzke. 

The  author  suggests  that  the  magnitude  of  the  error  introduced  by 
the  lead  precipitate  should  be  determined  under  different  circumstances 
and  due  allowance  made.  T.  H.  P. 

Furfuraldehyde  and  some  Aromatic  Aldehydes  as  a  Test 
for  Fusel  Oil  or  iso  Amyl  Alcohol  in  Spirits  of  Wine.  Abeam 
Komarowsky  ( Ghevi .  Zeit.,  1903,  27,  807 — 808). — Ten  c.c.  of  the  spirit 
to  be  tested  are  mixed  with  1  c.c.  of  alcoholic  solution  of  furfuraldehyde 
(1:1000)  and  15  c.c.  of  sulphuric  acid  are  added.  According  to  the  amount 
of  isoamyl  alcohol  present,  the  liquid  assumes  a  more  or  less  intensive 
rose  colour.  Instead  of  furfuraldehyde,  25 — 30  drops  of  an  alcoholic 
solution  of  salicylaldehyde  (1  : 100)  may  be  used,  followed  by  25  c.c.  of 
sulphuric  acid,  or  1  c.c.  of  a  2  per  cent,  alcoholic  solution  of 
y>-hydroxybenzaldehyde  and  20  c.c.  of  sulphuric  acid  may  be  added. 
Benzaldehyde  also  gives  red  colorations.  L.  de  K. 

Gasometric  Estimation  of  Formic  Acid  and  its  Salts.  M. 
Wegner  {Zeit,  anal.  Chem.,  1903,  42,  427 — 431). — By  heating  with 
strong  sulphuric  acid,  formic  acid  is  quantitatively  resolved  into  water 
and  carbon  monoxide.  The  decomposition  is  carried  out  in  a  flask 
through  which  carbon  dioxide  is  passed  to  expel  air,  and,  since  a 
small  portion  of  the  formic  acid  distils  over  undecomposed,  the  gases 
are  passed  through  a  second  flask  containing  sulphuric  acid  at  180°. 
The  formate  (0-l  gram  in  2  c.c.  of  solution)  having  been  introduced 
into  the  first  flask,  25 — 30  c.c.  of  concentrated  sulphuric  acid  are  slowly 
admitted  from  a  dropping  funnel,  and  when  the  evolution  of  gas 
ceases,  this  mixture  is  also  heated  at  180°.  The  carbon  monoxide  is 
finally  driven  over  by  carbon  dioxide  into  a  measuring  tube  contain¬ 
ing  potassium  hydroxide  solution.  M.  J.  S. 

Detection  and  Estimation  of  Mineral  Acid  in  Acetic  Acid 
and  Vinegar.  Philip  Schidrowitz  (Analyst,  1903,  28,  233 — 237). — 
The  addition  of  sufficient  ethyl  alcohol  to  a  solution  of  acetic  acid 
prevents  the  reaction  of  the  latter  on  methyl-orange,  and  further, 
a  solution  of  acetic  acid  coloured  pink  with  methyl-orange  solution 
turns  yellow  on  the  addition  of  alcohol  provided  that  do  mineral  acid 
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is  present.  The  best  results  are  obtained  by  adding  an  equal  volume 
of  alcohol  to  the  solution  to  be  titrated  and  afterwards  1  c.c.  of 
alcohol  for  every  3  c.c.  of  A/ 10  alkali  run  in.  The  method  is  trust¬ 
worthy  within  a  limit  of  O’Ol  per  cent.  In  the  case  of  vinegar,  it 
is  better  to  use  methyl-orange  paper  instead  of  adding  the  indicator 
in  solution.  Animal  charcoal  cannot  be  employed  to  decolorise  the 
vinegar,  as  it  retains  a  considerable  portion  of  the  mineral  acid  which 
may  be  present.  W.  P.  S, 

Estimation  of  Succinic  Acid  in  Wine  and  some  remarks  on 
the  Estimation  of  Malic  and  Lactic  Acids  in  Wine.  Rudolf 
Kunz  ( Zeit .  Nahr.  Genussm.,  1903,  6,  721 — 729). — One  hundred  and 
fifty  c.c.  of  the  wine  are  evaporated  to  100  c.c.,  treated  with  4  grams  of 
barium  hydroxide  and  3  c.c.  of  barium  chloride  solution  (10  percent.), 
and  then  made  up  to  150  c.c.  After  filtration,  100  c.c.  are  boiled  in  a 
reflux  apparatus  for  10  minutes,  treated  with  carbon  dioxide,  and  then 
evaporated  to  a  viscid  syrup.  To  the  latter,  20  c.c.  of  water  and  80  c.c. 
of  alcohol  (95  per  cent,  by  volume)  are  added,  and  after  2  hours  the  preci¬ 
pitate  is  collected  on  a  filter,  washed  with  alcohol,  then  removed  from  the 
filter,  and  decomposed  with  dilute  sulphuric  acid.  The  solution  is  heated, 
and  potassium  permanganate  solution  is  cautiously  added  until  a 
permanent  pink  coloration  is  produced.  The  excess  of  permanganate 
is  destroyed  by  the  addition  of  ferrous  sulphate  and  the  whole  solution 
evaporated  to  a  volume  of  50  c.c.  It  is  then  extracted  with  ether  for 
16  hours  in  a  Schacherl’s  apparatus.  The  ether  extract  is  dissolved  in  a 
little  hot  water,  filtered,  evaporated  to  dryness,  and  the  succinic  acid 
so  obtained  titrated  with  JVj  10  sodium  hydroxide,  using  phenol- 
phthalein  as  indicator.  As  the  extracted  succinic  acid  may  contain 
traces  of  sulphuric  acid  and  acetic  acid,  it  is  preferable  to  add  a 
known  volume  of  Nj  10  silver  solution  to  the  neutralised  extract  and 
titrate  back  the  excess  of  silver  by  Volhard’s  method,  after  removing 
the  insoluble  silver  salts  by  filtration.  One  c.c.  of  A/10  silver 
solution  =  0,0059  gram  of  succinic  acid.  The  amount  of  the  latter 
found  in  wine  varied,  according  to  the  analyses  given,  from  0‘060  to 
0T15  percent. 

A  method  is  given  for  estimating  malic  acid  in  wine  and  consists 
in  treating  100  c.c.  of  the  latter  with  barium  hydroxide  and  alcohol, 
mixing  the  precipitate  formed  with  sodium  hydroxide,  and  heating  the 
mixture  to  120 — 130°.  The  residue  is  dissolved  in  dilute  hydro¬ 
chloric  acid,  the  solution  rendered  alkaline  with  calcium  hydroxide, 
and  filtered.  A  portion  of  the  filtrate  is  then  extracted  with  ether, 
when  the  fumaric  acid  resulting  from  the  action  of  the  sodium 
hydroxide  on  the  malic  acid  is  obtained  in  the  ethereal  solution 
together  with  the  succinic  acid  in  the  wine. 

With  regard  to  the  estimation  of  lactic  acid  in  wine,  the  author 
finds  that  about  35  per  cent,  of  the  lactic  acid  distils  over  with  the 
volatile  acids  (compare  Abstr.,  1903,  ii,  189).  W.  P.  S. 

Gasometric  Estimation  of  “  Cream  of  Tartar  ”  and  of 
Potassium.  De  Saporta  (J.  Phcirm.  Ghim.,  1903,  [vi],  18,  61 — 66). 
— Twenty-five  grams  of  the  finely  powdered  “  cream  of  tartar  ”  are 
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mixed  with  5  grams  of  boric  acid  and  added  to  500  c.c.  of  water.  The 
mixture  s  boiled  for  five  minutes,  cooled,  and  made  up  to  1  litre.  To 
20  c.c.  of  this  liquid,  contained  in  a  calcimeter,  a  slight  excess  of 
potassium  hydrogen  carbonate  is  added,  and  the  amount  (N1)  of  carbon 
dioxide  liberated,  is  determined.  The  quantity  (N)  of  carbon  dioxide 
liberated  by  20  c.c.  of  a  solution  of  pure  tartaric  acid,  containing  10 
grams  of  the  acid  per  litre,  is  then  determined  under  the  same  con¬ 
ditions.  The  amount  of  potassium  hydrogen  tartrate  contained  in  the 
material  is  equal  to  100NX/N.  The  quantity  of  boric  acid  employed 
should  not  exceed  that  required  to  convert  the  potassium  hydrogen 
tartrate  of  the  “  cream  of  tartar  ”  into  the  “  boron  emetic.” 

The  solubility  of  potassium  hydrogen  tartrate  in  a  solution  of  boric 
acid  may  also  be  utilised  indirectly  for  the  estimation  of  potassium. 
When  a  neutral  potassium  salt  is  dissolved  in  saturated  solution  of 
potassium  hydrogen  tartrate  and  excess  of  sodium  hydrogen  tartrate 
is  then  added,  the  whole  of  the  potassium  is  precipitated  as  potassium 
hydrogen  tartrate  at  the  end  of  a  few  hours.  The  amount  of  this 
precipitate  may  then  be  ascertained  by  dissolving  it  in  a  solution  of 
boric  acid  and  estimating  in  a  known  fraction  of  the  solution  the 
amount  of  potassium  hydrogen  tartrate,  by  the  process  outlined  in 
the  preceding  paragraph.  A  detailed  account  is  given  in  the 
original  of  a  process  based  on  this  principle  which  is  sufficiently 
accurate  for  many  industrial  and  agricultural  purposes.  T.  A.  H. 

New  Method  of  Fat  Estimation.  C.  Lehmann  (PJliiger's 
Archiv,  1903,  97,  419 — 420).  W.  Voltz  (ibid.,  606 — 633). — The  tissue 
or  food  material  must  be  finely  divided,  and  although  in  many  cases 
Soxhlet’s  method  gives  good  results,  in  many  others  it  does  not,  and 
Dormeyer's  method  of  preliminary  digestion  is  not  regarded  as  trust¬ 
worthy,  as  by  this  means  fat  is  liberated  from  such  substances  as  proteid, 
and  so  the  result  obtained  is  too  high.  The  best  method  consists  in 
extracting  with  ether,  renewed  three  or  four  times,  while  the  tissue  all 
the  time  (12 — 24  hours)  is  being  ground  in  a  mill  worked  by  a  motor. 

W.  D.  H. 

Estimation  of  Fat  in  Animal  Fluids.  Muneo  Kumagawa  and 
Kenzo  Suto  ( Beitr .  chem.  Physiol.  Path.,  1903,  4,  185 — 191). — 
Dormeyer’s  method  for  the  extraction  of  fat  from  muscle  is  also 
recommended  for  estimation  of  fat  in  animal  fluids  (milk,  blood,  <fcc.). 
The  process  consists  in  subjecting  the  material  to  a  brief  gastric  digestion 
before  extracting  with  ether.  The  method  of  preparing  the  pepsin-hydro¬ 
chloric  acid  used  lor  this  purpose  is  described,  and  also  a  new  ether 
extracting  apparatus  is  described  and  figured.  The  analytical  figures 
given  in  reference  to  milk  show  a  larger  yield  of  fat  by  this  method  as 
compared  with  other  methods.  Further  details  concerning  results  in 
blood  serum  and  serous  effusions  are  promised.  W.  D.  H. 

Evaluation  of  Bees’  Wax.  Ragnar  Berg  (Chem.  Zeit.,  1903, 
27,  752 — 756). — A  table  giving  the  result  of  the  investigation  of  a 
number  of  samples  of  38  commercial  varieties  of  bees’  wax,  also  of 
two  samples  of  commercial  stearin,  one  sample  of  Japan  wax,  and  one 
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of  carnauba  wax  (compare  Abstr.,  1884,  1280).  The  data  include 
the  maximum,  minimum,  and  mean  values  of  the  acid  number,  ester 
number,  saponification  number,  Buchner  number,  iodine  number, 
specific  refraction  (taken  at  84°  but  reduced  to  40°),  and  the  melting 
point.  The  saponification  number  is  the  sum  of  the  ester  and  acid 
number  ;  the  ratio  of  these  constants  is  also  tabulated.  The  melting 
points  and  the  specific  refractions  of  several  varieties  of  paraffin  wax 
are  also  recorded.  A  full  description  is  also  given  of  the  various 
processes  employed.  L.  de  K. 

Examination  of  Linseed  Oil.  B.  Sjollema  {Zeit.  Nahr. 
Genussm .,  1903,  6,  631 — 637). — Pure  linseed  oil  remains  perfectly 
liquid  when  cooled  to  0°,thus  differing  from  most  other  oils.  The  presence 
of  free  fatty  acids,  however,  causes  crystallisation  to  take  place.  Some 
linseed  oils  (for  example,  North  Russian),  which  remain  clear  at  —  14°, 
may  be  adulterated  with  several  per  cent,  of  cotton  oil  and  still 
remain  clear  at  0°.  The  author  considers  that  the  refractive  index 
more  plainly  indicates  admixture  than  does  the  iodine  value.  The 
refractive  index,  however,  is  influenced  by  the  following  conditions  : 
(1)  it  is  greatly  lowered  by  the  presence  of  free  fatty  acids,  each  10 
per  cent,  of  the  latter  depressing  the  reading  by  about  1’5  scale- 
degrees,  (2)  Each  degree  of  temperature  above  15°  decreases  the 
reading  by  0'6  scale-degrees,  and  correspondingly  increases  it  below 
15°.  (3)  Oxidation  increases  the  refractive  index. 

Mineral  or  rosin  oils  have  higher  refractive  indices  than  linseed  oil, 
most  other  oils  giving  lower  readings.  The  refractive  indices  of  linseed 
oils  from  various  countries  are  given,  the  numbers  varying  between 
87-0  and  91 -5  at  15°.  W.  P.  S. 

Influence  of  Atmospheric  Oxidation  on  the  Composition 
and  Analytical  Constants  of  Oils.  H.  C.  Sherman  and  M.  J. 
Falk  {J.  Amer.  Chem.  Soc.,  1903,  25,  711 — 716.  Compare  Abstr., 
1901,  ii,  430  j  1902,  ii,  435). — The  authors  submit  a  table  showing  the 
great  change  oils  undergo  when  exposed  to  the  air  in  uncorked 
bottles.  If  the  original  specific  gravity  of  the  sample  of  oil  is  known, 
the  original  Hiibl  number  may  be  calculated  with  reasonable  accuracy 
by  multiplying  the  figure  representing  the  percentage  increase  in 
specific  gravity  by  7*46  and  adding  the  result  to  the  Hiibl  number 
actually  obtained.  This  process  is  only  trustworthy  for  non-drying 
and  semi-drying  oils,  and  not  for  drying  oils  or  fish  oils.  Conversely, 
the  original  specific  gravity  may  be  calculated  if  the  original  Hiibl 
number  is  known.  L.  de  K. 

Occurrence  of  Salicylic  Acid  in  Wines,  also  in  Grapes  and 
other  Fruits.  Hugo  Mastbaum  {Chem.  Zeit.,  1903,  27,  829 — 833). — 
It  is  no  longer  doubted  that  most  natural  wines  contain  traces  of  a 
crystalline  substance  which  gives  the  reactions  of  salicylic  acid,  but  it 
should  be  remembered  that  this  product  has  not  as  yet  been  isolated 
in  sufficient  quantity  to  submit  it  to  organic  analysis  and  other 
crucial  tests.  In  the  case  of  grapes,  this  substance  occurs  chiefly  in 
the  stalks ;  in  the  case  of  strawberries,  in  the  stalks  and  calyx.  It 
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is  still  somewhat  doubtful  whether  raspberries  contain  salicylic  acid, 
and  up  to  the  present  this  acid  has  not  been  found  in  gooseberries, 
blackberries,  red  currants,  bilberries,  cranberries,  cherries,  plums, 
apples,  pears,  and  quince.  L.  de  K. 

Estimation  of  Pyridine  in  Aqueous  Solution.  Maurice 
Francois  (Compt.  rend .,  1903,  137,  324 — 326). — Pyridine  cannot  be 
estimated  by  titration  with  acid,  nor  is  the  precipitation  of  the 
periodide  (Prescott  and  Trowbridge,  Abstr.,  1896,  i,  186)  sufficiently 
complete  or  the  composition  of  the  deposit  sufficiently  definite  to  allow 
of  the  estimation  on  this  basis.  The  estimation  can  be  carried  out  by 
precipitating  with  auric  chloride.  The  pyridine  should  be  present  in 
solution  as  hydrochloride;  a  little  hydrochloric  acid  is  added  and  then 
an  excess  of  auric  chloride.  The  liquid  is  evaporated  to  dryness  on  the 
water-bath  and  the  residue  is  washed  with  dry  ether  free  from  aldehyde. 
4  he  washing  is  continued  until  the  ether  does  not  become  yellow.  The 
washings  are  filtered  and  the  insoluble  residue  transferred  to  a  small 
weighed  crucible.  Any  precipitate  which  adheres  to  the  vessel  and  is 
not  loosened  by  the  ether  is  dissolved  in  a  little  water  and  the  solution 
added  to  the  weighed  crucible ;  the  water  is  carefully  evaporated  on 
the  water-bath  and  the  filter  is  then  incinerated  and  the  ash  added  to 
the  pyridine  aurichloride.  The  substance  is  ignited  and  the  residual 
gold  weighed.  196  6  parts  of  gold  correspond  with  79  parts  of  pyridine, 
since  the  formula  of  the  precipitate  is  C5H5N,HAuCl4. 

Results  are  given  which  show  that  the  method  is  accurate. 

J.  McC. 

Quantitative  Separation  of  Strychnine  from  Quinine.  Edward 
Frank  Harrison  and  D.  Gair  ( Pharm .  J.,  1903,  [iv],  17,  165). — A 
quantity  of  the  mixed  alkaloids  containing  from  0'05  to  0T  gram  of 
strychnine  is  added  to  60  c.c.  of  water  and  dissolved  by  the  addition 
of  a  little  dilute  sulphuric  acid.  To  this  liquid,  ammonia  solution  is 
added  as  long  as  the  precipitate  first  formed  re-dissolves,  then  15 
grams  of  sodium  potasj-ium  tartrate  and  finally  ammonia  solution  is 
added  until  the  liquid  is  just  acid  to  litmus.  The  mixture  is  warmed 
for  15  minutes  on  the  water-bath,  allowed  to  cool,  and  the  quinine 
tartrate  collected.  The  precipitate  is  washed  with  a  solution  of 
15  grams  of  sodium  potassium  tartrate  in  45  c.c.  of  water,  slightly 
acidified  with  sulphuric  acid,  and  the  filtrate,  together  with  the  washings, 
made  alkaline  with  ammonia  solution  and  extracted  with  chloroform. 
The  solution  of  strychnine  in  chloroform  is  purified  by  washing  once 
with  10  c.c.  of  water,  to  which  a  few  drops  of  ammonia  have  been 
added,  and  the  alkaloid  obtained  by  evaporating  the  solution  to 
4  or  5  c.c.,  adding  10  c.c.  of  alcohol,  evaporating  to  dryDess  and 
washing  the  residue  three  times  with  1  c.c.  of  ether.  When  the 
quantity  of  mixed  alkaloids  taken  contains  more  than  0T  gram  of 
strychnine,  a  proportionately  larger  quantity  of  sodium  potassium 
tartrate  is  required  to  completely  precipitate  the  quinine.  The  results 
quoted  in  the  original  indicate  that  strychnine  may  be  satisfactorily 
estimated  by  this  method  in  presence  of  from  10  to  30  times  its 
weight  of  quinine  or  quinine  sulphate.  T.  A.  H. 
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Variation  of  the  Index  of  Refraction  of  Salt  Solutions  with 
the  Concentration.  B.  Walter  (Ann.  Physik,  1903,  j_iv],  12, 
671 — 672). — In  a  recent  paper  with  the  above  title  (Ann.  Physik ,  1903, 
11,  593),  Wallot  has  criticised  some  work  of  the  author’s  (Abstr.,  1890, 
202).  To  these  criticisms,  the  author  now  replies.  J.  C.  P. 

Optical  Study  of  woNitroso-derivatives.  Influence  of 
Negative  Radicles.  Paul  Th.  Muller  and  Ed.  Bauer  (J.  Chim.  phys  , 
1903,  1,  190 — 202). — The  molecular  refraction  and  dispersion  of  a 
number  of  isonitroso-derivatives  were  determined,  Lorenz’s  formula 
being  used.  The  results  obtained  were  as  follows  : 


Ma. 

My  -  Ma. 

Found. 

Calc. 

Diff. 

Found. 

C.dc. 

Diff. 

Acetoxime  . 

20-21 

20-27 

-0-06 

_ 

Ethyl  a-woiiitrosopropionate  . . . 

31-50 

31-19 

+  0-31 

1-23 

0-88 

+  0  35 

o-isoNitrosopropionic  acid . 

22-45 

21-90 

+  0  55 

0-86 

0-67 

+  0-19 

isoNitrosoacetone  . 

21-39 

20-39 

+  1-00 

1-19 

0-65 

+  0-54 

isoNitrosomethylacetone  . 

25  93 

24  97 

+  0-u6 

1-13 

0-76 

+  0-37 

Ethyl  isonitrosoacetoacetate  ... 

37-37 

35  88 

+  1-49 

1-40 

1  01 

+  0-39 

Methyl  isonitrosomalonate . 

34-09 

32-97 

+  1-12 

1-11 

0-91 

+  0-20 

isoNitrosomalonic  acid  . 

25-28 

23-53 

+  1-75 

1  25 

0-70 

+  0"55 

Ethyl  isonitrosocyanoacetate... 

32  83 

31-06 

+  1-77 

1-88 

0-86 

+  1  02 

isoNitrosocyanoacetic  acid . 

23-78 

21-77 

+  2-01 

— 

— 

— 

tsoNitrosocamphor . 

49-14 

47-98 

+  1-16 

It  is  seen  that  the  presence  of  negative  radicles  causes  an  increase 
of  both  the  molecular  refraction  and  dispersion,  the  values  being  con¬ 
siderably  higher  than  those  calculated  additively,  this  being  especially 
marked  for  the  acetyl  group.  L.  M.  J. 


Optical  Method  for  Recognition  of  pseudo- Acids.  Paul  Th. 
Muller  and  Ed.  Bauer  (J.  Chim.  phys.,  1903,  1,  203 — 211). — The 
method  has  been  previously  indicated  (Abstr.,  1902,  i,  354),  and  the 
authors  find  that  isonitroso-propionic,  -malonic,  and  -cyanoacetic  acids 
are  true  acids,  but  that  the  oximido-compounds  examined  (previous 
abstract)  which  owe  their  acidic  character  to  the  influence  of  negative 
radicles  all  behave  as  pseudo- acids.  Various  formulae  are  suggested 
which  may  represent  the  sodium  derivatives  in  these  cases.  L.  M.  J. 
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Spectra  of  the  Metals  in  the  Electric  Arc.  VI.  Spectrum 
of  Molybdenum.  Bernhard  Hasselberg  ( K .  Svenska  Vet.-Akad. 
Handl.,  1903,  36,  2.  Compare  Abstr.,  1900,  ii,  381). — After  careful 
comparison  with  the  spectra  of  iron,  chromium,  cobalt,  nickel,  mangan¬ 
ese,  titanium,  and  vanadium,  the  author  gives  a  full  list  of  the  lines 
which  he  regards  as  characteristic  of  molybdenum.  The  relation  of 
this  metal  to  the  spectrum  of  the  sun  is  discussed,  and  numerous 
coincidences  in  the  two  spectra  are  detected.  The  paper  is  illustrated 
by  a  number  of  photographic  reproductions.  J.  C  P. 

Ultra-Violet  Absorption  Spectra  of  Ortho-,  Meta-,  and 
Para-Isomerides.  I.  R.  Magini  [Atti  R.  Accad .  Lincei,  1903,  [v], 
12,  ii,  87 — 95). — Comparison  of  the  absorption  spectra  of  solutions  of 
catechol,  resorcinol,  and  quinol  shows  that  they  have  in  common  very 
sharp  bands  in  the  region  extending  from  A  =  2900  to  A  =2500.  The 
ortho-  and  meta  compounds  also  show  the  same  maximum  and  minimum 
of  transparency;  with  quinol,  however,  it  appears  to  be  displaced  towards 
the  luminous  part  of  the  spectrum.  Quinol  also  differs  from  its  iso- 
merides  in  exhibiting  a  peculiar1  absorption  in  the  extreme  ultra-violet, 
beginning  at  about  A  =  2500.  The  greatest  absorption  is  shown  by 
quinol  and  the  least  by  resorcinol. 

The  three  hydroxybenzoic  acids  have  very  intense  absorption  spectra, 
which,  however,  exhibit  no  analogies  with  each  other.  In  very  dilute 
solutions,  the  para-compound  possesses  the  strongest  absorptive  power 
and  the  meta-acid  the  least.  The  absorption  bands  of  these  acids  are 
nearer  the  visible  spectrum  than  those  of  the  dihydroxy-phenols.  The 
para-acid  shows  no  band  in  the  more  refrangible  part  of  the  spectrum, 
the  whole  of  this  region  being  absorbed ;  on  increasing  the  dilution, 
the  absorption  disappears  only  from  the  less  refrangible  portion  and 
does  not  diminish  at  both  sides,  as  is  usually  the  case.  The  few 
benzene  derivatives  which  possess  spectra  of  this  kind,  iodobenz- 
ene,  aniline,  and  pyridine,  show  continuous  absorption. 

T.  H.  P. 

Fluorescence  and  Chemical  Constitution.  Richard  Meyer 
(Bcr.,  1903,  36,  2967 — 2970,  Compare  Abstr.,  1898,  ii,  105  and  275). 
— That  fluorescein,  which  contains  the  pyrone  ring,  fluoresces,  whereas 
phenolphthalein,  where  the  pyrone  ring  is  absent,  does  not,  is  adduced 
as  evidence  of  the  “  fluorophore  ”  nature  of  the  pyrone  ring.  In  a 
preceding  paper  (this  vol.,  i,  833),  it  is  shown  that  phenolphthalein 
cannot  undergo  tautomeric  change,  so  that  its  non-fluorescence  agrees 
with  Hewitt's  theory  (Proc.,  1902, 18,  86).  Similarly,  quinolphthalein, 
an  isomeride  of  fluorescein,  which  shows  no  tendency  to  undergo 
tautomeric  change  and  contains  no  fluorophore,  does  not  fluoresce. 
The  view  is  advanced  that  fluorescence  is  conditioned  by  the  presence 
of  a  fluorophore  and  the  possibility  of  symmetrical  tautomeric  change 
as  advocated  by  Hewitt.  E.  F.  A. 

Influence  of  Alkalis  on  the  Speed  of  Development  of 
Organic  Developers.  M.  L.  Gurewitsch  (J.  Russ.  Rhys .  Chem.  Roc., 
1903,  35,  498 — 513). — The  author  shows  that  the  speed  of  develop* 
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ment  of  catechol  or  adurol  is  not  influenced  by  the  presence  of  sodium 
sulphite. 

From  experiments  made  with  a  number  of  developers,  the  following 
conclusions  are  drawn.  The  maximum  speed  of  development  is  attained 
in  the  presence  of  just  sufficient  alkali  to  replace  all  the  hydrogen  of 
the  hydroxyl  group  of  the  developer  by  a  metal.  The  alkali  of  a 
developer  may  be  replaced  by  any  amine  soluble  in  water.  The  time 
of  development  i3  approximately  inversely  proportional  to  the  concen¬ 
tration  of  the  developer,  but  with  great  dilutions  the  speed  rapidly 
falls  off.  Sodium  hydroxide  acts  as  a  stronger  base  than  potassium 
hydroxide,  but  sodium  carbonate  is  weaker  than  potassium  carbonate ; 
trisodium  orthophosphate  is  a  weak  base,  and  the  amines  strong  bases. 
In  presence  of  equal  proportions  of  alkali,  an  ortho-compound  develops 
more  rapidly  than  a  para-compound,  whilst  the  introduction  of  a 
carboxyl  or  sulphonic  group  diminishes  the  speed  of  development,  and 
an  amino-group  increases  it,  Halogen  atoms  introduced  into  the 
molecule  of  a  developer  show  behaviour  varying  with  the  alkali 
employed.  T.  H.  P. 

Polarisation  Capacity.  Friedrich  KrOqer  (Zeit.  physikal.  Chem ., 
1903,  45,  1 — 74). — Starting  with  the  theory  of  electrical  double  layers, 
the  author  has  developed  a  theory  of  polarisation  capacity,  partly 
resembling  that  of  Warburg  in  its  formal  expression,  but  more  com¬ 
prehensive,  and  capable  of  interpreting  the  behaviour  of  all  electrodes. 
The  capacity  is  definitely  related  to  the  frequency  of  the  alternating 
current,  and  the  change  in  this  relationship  with  change  of  concentra¬ 
tion  may  be  correctly  deduced  from  the  author’s  theory.  This  has 
been  verified  by  experiments  with  mercury  electrodes  immersed  in 
(1)  iVH9S04,  saturated  with  mercurous  sulphate;  (2)  iVKCNS-f 
W/100HgCNS ;  (3)  WKI  +  W/lOOHglg ;  (4)  iVK2S  +  A/100HgS.  It 
should  be  noted  that  the  theory  leads  to  correct  results  on  both 
sides  of  the  maximum  in  the  surface  tension.  In  considering  the 
influence  of  dissociation  on  the  phenomena  of  polarisation,  the  author 
adopts  the  hypothesis  that  the  velocity  of  ionic  reactions  is  not 
infinitely  great,  but  commensurable  with  the  period  of  the  alternating 
current.  J.  C.  P. 

Absolute  Potential  of  the  Calomel  Electrode.  Wilhelm 
Palmaer  (Zeit.  Elektrochem.,  1903,  9,  754 — 757). — The  method  used  is 
based  on  Nernst’s  theory,  according  to  which  the  drops  of  mercury  of 
a  dropping  electrode  will  be  positively  charged  in  a  solution  in  which 
the  osmotic  pressure  of  the  mercury  ions  is  greater  than  the  solution 
pressure  of  mercury  and  vice  versd.  Hence,  by  gradually  diminishing 
the  concentration  of  the  mercury  ions  in  the  solution,  a  point  will  be 
reached  at  which  the  direction  of  the  current  flowing  between  the 
dropping  electrode  and  a  stationary  electrode  (of  mercury)  changes, 
and  at  this  point  the  P.D.  between  mercury  and  the  solution  is  zero. 
The  E.M.F.  of  a  cell  containing  such  a  zero  mercury  electrode  and  a 
calomel  electrode  will  obviously  be  the  absolute  potential  of  the 
calomel  electrode  (allowance  having  been  made,  of  course,  for  the  small 
P.D.  at  the  junction  of  the  two  electrolytes). 
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Two  solutions  were  found  which  gave  no  P.D.  with  mercury,  the 
first  contained  potassium  cyanide,  the  second  hydrogen  sulphide  ;  in  no 
other  way  was  it  possible  to  reduce  the  concentration  of  the  mercury 
ions  sufficiently.  The  P.D.  of  the  Nj  10  calomel  electrode  was  found  to 
be  -  0'574  and  -  0*570  volt  by  means  of  the  two  solutions.  T.  E. 

Behaviour  of  Unattackable  (“unangreif  barer  ”)  Anodes, 
especially  in  the  Electrolysis  of  Hydrochloric  Acid.  Robert 
Luther  and  F.  J.  Brislee  ( Zeit .  physikal.  Chem .,  1903, 45,216 — 234). — 
When  in  an  electrolytic  cell  containing  hydrochloric  acid  a  gradually  in¬ 
creasing  anode  potential  difference  is  applied,  the  current  strength  after 
its  first  rise  remains  constant  for  an  interval,  subsequently  increasing 
again  (compare  Muller,  Abstr.,  1901,  ii,  219  ;  Zeit.  Electrochemie, 
1902,  8,  426).  According  to  earlier  workers,  the  existence  of  such  a 
horizontal  part  in  the  P.D. -current  curve  means  that  the  ion  primarily 
concerned  in  the  electrolysis  is  exhausted.  In  the  experiments  carried 
out  by  the  authors,  the  Cl'  ions  cannot  have  been  exhausted,  and  they 
suggest  that  there  is  probably  something  else  in  the  solution,  which  is 
in  equilibrium  with  the  CT  ions,  and  primarily  liberated  at  the  anode, 
and  to  the  exhaustion  of  which  is  due  the  constant  value  (ium.)  of  the 
current  strength.  The  experiments  described  show  that  ium.  is  propor¬ 
tional  to  the  second  power  of  the  Cl'  concentration,  and  to  account  for 
this  the  authors  assume  the  existence  of  an  ion  Cl2". 

The  condition  and  previous  history,  however,  ot  the  platinum  anode 
is  an  all-important  factor.  When  the  anode  P.D.,  after  a  gradual 
increase,  is  gradually  diminished,  without  break  of  current,  the  corre¬ 
sponding  variation  of  the  current  strength  is  not  always  that  given  by 
the  first  P.D. -current  curve.  The  current  strength  may  fall  away 
rapidly  almost  to  zero,  the  electrode  having  become  “passive.”  If, 
while  the  electrode  is  still  passive,  the  P.D.  is  again  increased,  the 
horizontal  portion  of  the  P.D. -current  curve  cannot  now  be  obtained. 
This  passive  condition  is  due  to  a  superficial  change  of  the  platinum 
anode,  and  has  nothing  to  do  with  the  solution.  It  disappears  imme¬ 
diately  if  the  current  is  bioken,  and  if  the  anode  P.D.  is  allowed  to 
fall  below  1*6  volt,  a  passive  electrode  becomes  spontaneously  active. 
Further,  if  the  change  of  P.D.  is  reversed  before  %um.  is  reached,  the 
passive  condition  does  not  set  in.  The  authors  can  thus  distinguish 
three  states  of  the  platinum  surface.  The  production  of  the  passive 
condition  does  not  depend  on  the  presence  of  CT  ions,  but  begins  in 
acid  solutions  at  about  1*9  volt  and  vanishes  at  about  1*6  volt. 

The  evolution  of  chlorine  in  hydrochloric  acid  solution  at  1*66  volt 
is  secondary,  for  it  is  possible,  when  anodes  of  carbon  or  iridium  are 
used,  to  obtain  P.D. -current  curves  of  quite  different  form.  Iridium 
does  not  exhibit  the  passivity  spoken  of  above.  J.  C.  P. 

Theory  of  Electrolytic  Dissociation  in  Solvents  other  than 
Water  III.  Influence  of  the  Solvent  on  the  Transport 
Numbers.  Giacomo  Carrara  ( Oazzetta ,  1903,  33,  i,  241 — 311.  Com¬ 
pare  Abstr.,  1896,  ii,  511,  and  1897,  ii,  471). — The  author  has  deter¬ 
mined  the  transport  numbers  in  methyl  alcohol  solutions  of  different 
dilutions  of  :  silver,  copper,  cadmium,  and  lithium  nitrates ;  silver, 
copper,  cadmium,  and  lithium  chlorates  \  cupric  and  cadmium  chlorides  ‘f 
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cadmium,  lithium,  tetraethylammonium,  and  trimethylsulphine  iodides ; 
copper  and  cadmium  acetates  and  copper  sulphate. 

It  is  found  that  the  transport  numbers  vary  very  greatly  with  the 
concentration  and  that  they  often  show  a  similar  behaviour,  as  is  seen 
with  cadmium  iodide  and  similar  salts,  the  values  for  which  indicate 
the  existence  of  complex  ions  in  solution.  The  power  of  forming  these 
complex  ions,  which  may  be  given  by  salts  containing  only  two 
different  ions,  varies  very  considerably  for  different  salts. 

On  comparing  the  transport  numbers  for  one  and  the  same  salt  in 
aqueous  and  methyl  alcoholic  solutions,  it  is  seen  that  the  difference 
between  them  is,  in  the  majority  of  cases,  very  small  and,  in  general, 
of  the  same  order- of  magnitude  as  the  differences  obtained  by  a  change 
of  concentration.  As  a  rule,  the  transport  numbers  of  anions  are 
slightly  higher  in  methyl  alcohol  than  in  water,  and  only  in  exceptional 
case  is  the  reverse  true.  For  methyl  alcohol  solutions,  indeed,  the 
transport  numbers  mostly  behave  just  as  they  do  in  more  concentrated 
aqueous  solutions,  but  with  lithium  chlorate  and  cadmium  chloride  and 
iodide  the  reverse  holds. 

From  these  considerations,  the  conclusion  may  be  drawn  that  the 
transport  numbers  of  the  ions  of  an  electrolyte  tend  towards  the  same 
value,  whatever  be  the  solvent  in  which  it  is  dissolved ;  in  other 
words,  if  the  dilution  is  sufficiently  great  and  if  no  secondary  reactions 
intervene,  the  transport  numbers  of  an  electrolyte  are  the  same  in  all 
solvents.  T.  H.  P. 

Direct  Measurement  of  Transport  Numbers.  B.  B.  Deniso 
(Zeit.  physikal.  Chem .,  1903,  44,  575 — 599). — The  author's  method  is 
practically  that  described  by  Steele  (Abstr.,  1902,  ii,  241.  Compare 
also  Abegg  and  Gaus,  ibid.,  442),  and  it  is  shown  that  if  allowance  is 
made  for  the  electrical  endosmose,  very  accurate  results  can  be  obtained 
for  the  simple  salts  of  the  alkali  metals,  lithium  excepted.  Lithium 
chloride,  as  noted  also  by  previous  observers,  exhibits  an  increase  in 
the  transport  number  for  the  anion  with  increasing  concentration.  In 
the  case  of  salts  that  form  complexes  or  undergo  hydrolysis,  the  values 
obtained  for  the  transport  numbers  do  not  agree  with  those  given  by 
Ilittorf,  although  there  is  a  parallelism  between  the  two  series.  The 
transport  numbers  obtained  for  such  salts  cannot  be  regarded  as 
absolutely  correct  until  the  influence  of  a  complex  ion  on  the  ionic 
boundary  has  been  mathematically  treated. 

The  values  obtained  for  transport  numbers  in  gelatin  solution  are 
the  same  as  those  obtained  in  aqueous  solution,  provided  the  gelatin 
solution  is  liquid  ;  the  gelatin  concentration,  further,  is  immaterial. 
In  solidified  gelatin,  the  transport  numbers  are  different,  and  it  appears 
that  under  these  conditions  the  velocity  of  the  cathions  is  retarded 
relatively  to  that  of  the  anions,  so  that  in  solidified  gelatin  the  trans¬ 
port  number  for  the  anion  is  too  large.  A  similar  phenomenon  is 
observed  in  very  concentrated  aqueous  solutions,  and  it  is  therefore 
probable  that  in  these  two  sets  of  cases  the  specific  frictional  coeffi¬ 
cient  of  the  ions,  as  well  as  the  formation  of  complexes,  is  a  deciding 
factor.  The  author  considers  it  probable  that  gelatin  enters  into  com¬ 
bination  with  certain  salts,  forming  complex  cathions.  J.  0.  P, 
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The  Gaseous-Liquid  State.  A.  N.  Schukareff  ( Zeit.physihd .  Chem ., 
1903,  44,  548 — 562). — The  author  has  determined  the  mean  specific 
heat  of  fsopropyl  alcohol,  acetone,  methyl  alcohol,  and  ether  between  the 
ordinary  and  the  critical  temperatures.  Thence  he  has  calculated  the 
‘  critical  heat,’  that  is,  the  heat  necessary  to  raise  1  gram-mol.  of  a 
substance  from  the  ordinary  to  the  critical  temperature.  It  is  found 
that  the  value  of  the  critical  heat  so  obtained  is  dependent  on  the 
final  density  of  the  substance  at  the  critical  temperature.  This  varia¬ 
tion  in  the  critical  heat  is  brought  into  relation  with  the  quantity 
a/v1  in  van  der  Waals’  equation,  but  the  experimental  results  do  not 
tally  with  the  theory. 

Experiments  were  also  made  in  which  the  mean  specific  heat  of  ether 
was  determined  between  the  ordinary  temperature  and  the  temperatures 
96°,  190°,  and  240°.  Of  these  results,  only  those  obtained  at  240°  gave  a 
constant  value  for  the  a  of  van  der  Waals’  equation.  J.  C.  P. 

Is  the  Coefficient  of  Magnetic  Susceptibility  for  Iron  and 
Manganese  Salt  Solutions  Dependent  on  the  Field  Strength  ? 
Adolf  Heydweiller  (Ann.  Physi/c,  1903,  [iv],  12,  608 — 621). — For 
small  values  of  the  field  strength,  the  coefficient  is  practically  constant. 
If,  however,  a  large  range  of  field  strengths  is  considered,  from 
OT  to  40,000  C.G.S.  units,  there  is  a  marked  variation  in  the  coeffi¬ 
cient  for  ferrous  chloride  and  sulphate,  manganese  chloride  and 
sulphate  •  this  is  especially  so  in  the  case  of  the  sulphates,  where  the 
increase  amounts  to  30 — 40  per  cent.  This  result  points  to  the 
formation  of  complexes  in  the  last-mentioned  solutions.  J.  C.  P. 

Trouton’s  Law  and  other  Constants  observed  at  the  Boil¬ 
ing  Point.  W.  A.  Kurbatoff  (J.  Russ.  Phys.  Chem.  Soc ,  1903,  35, 
319 — 338). — The  author  finds  the  heat  of  vaporisation  of  i^-cumene  to 
be  73'7  Cals.,  from  which  Trouton’s  constant  is  calculated  to  be  20'0. 
For  ethyl  benzoate,  the  values  are  64'4  Cals,  and  19  9  respectively. 

For  normal  liquids,  Trouton’s  formula  has  the  value  20-7  +  0-8, 
whilst  the  constant  T.dpjdt  =  8350  +  200.  The  relation  between  several 
other  regularities,  observable  at  the  boiling  point,  is  also  shown. 

The  pressure-temperature  curves  for  ethyl  benzoate  and  dimethyl- 
aniline  have  also  been  determined,  the  results  beiDg  as  follows : 


Ethyl  benzoate. 

Dimethylaniline. 

Pressure. 

Boiling  point. 

Pressure. 

Boiling  point. 

626'5  mm. 

574  mm. 

183-3° 

650  ,, 

600  „ 

184-9 

700  „ 

209 

650  „ 

188-15 

760  ,, 

212-45 

700  „ 

191-1 

800  „ 

2146 

750  „ 

193-8 

860  „ 

217-4 

763  „ 

194-5 

T.  TT.  P. 
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Heat  of  Sublimation  of  Carbon  Dioxide  and  Heat  of 
Vaporisation  of  Air.  Ulrich  Behn  (Ann.  Physik,  1903,  [iv], 
12,  669 — -670). — By  way  of  correction  of  a  previous  paper  bearing 
the  above  title  (Abstr.,  1990,  ii,  260),  the  author  points  out  that  the 
specific  volume  of  gaseous  air  at  760  mm.  and  -  183°,  calculated  under 
the  assumption  that  Gay  Lussac’s  law  of  expansion  is  still  valid 
at  that  temperature,  should  be  236.  Further,  if  in  the  equation 
Jr  ■=  T.s.dPjdT  (loc.  cit .)  the  value  of  dPjdT  is  taken  as  90  mm./l° 
(see  Fischer  and  Alt,  this  vol.,  ii,  72),  $  is  found  to  be  222  (compare 
Dewar,  Abstr.,  1902,  ii,  304).  J.  C.  P. 

Heat  of  Combustion  of  Hydrogen.  William  G.  Mixter  ( Amer . 
J.  Set.,  1903,  10,  214 — 228). — A  full  description  of  the  bomb  calori¬ 
metric  method  employed  is  given.  As  a  mean  of  14  experiments,  the 
value  obtained  for  the  heat  of  combustion  of  one  gram  of  hydrogen  at 
constant  pressure  and  formation  of  liquid  water  at  0°,  and  in  terms  of 
the  calorie  at  20°,  was  33,993  cal.,  the  experimental  error  being 
±16.  Collating  the  author’s  results  with  those  which  he  considers 
most  trustworthy  obtained  by  other  investigators,  the  value  34,020  is 
obtained.  A.  McK. 

Thermodynamics  of  Water  Gas.  The  Equilibrium  C02  + 
H2-— C0  +  H20.  Oskar  Hahn  (Zeit.  physikal.  Ghem.,  1903,  44, 
513 — 547). — The  equilibrium  referred  to  was  studied  at  temperatures 
from  686 — 1405°,  and  was  approached  in  many  cases  from  both  sides. 
The  cont  lining  vessels  were  constructed  of  porcelain  or  quartz,  and 
the  method  employed  was  to  pass  a  constant  stream  of  the  initial 
gaseous  mixture  through  the  heated  vessel,  the  issuiug  mixture  being 
subjected  to  analysis.  The  establishment  of  equilibrium  was  accelerated 
by  the  presence  of  platinum,  acting  as  a  catalytic  agent,  and  it  was 
shown  that  the  composition  of  the  issuing  mixture  was  within  wide 
limits  independent  of  the  rate  of  passage  of  the  gas.  Such  a  method 
has  this  advantage,  that  the  influence  of  the  inner  surfaces  of  the 
containing  vessel  is  eliminated. 

The  law  of  mass  action  was  experimentally  verified  up  to  1400°.  Up 
to  1100°,  the  variation  of  the  equilibrium  constant  is  represented  by  the 
equation,  logA=  -  2232/T- 0-08463  logZT-000022032T+ 2-5084, 
where  K  =  [C0][H20]/[C02][H2].  At  higher  temperatures,  probably 
owing  to  dissociation,  the  equilibrium  constant  increases  more  slowly 
than  the  formula  requires.  J.  C.  P. 

Ebullioscopic  Behaviour  of  Phenols,  Alcohols,  Oximes,  and 
Acids  in  Benzene  Solutions.  Efisio  Mameli  ( Gazzetta ,  1903,  33,  i, 
464 — 494). — Making  use  of  the  boiling  point  apparatus  devised  by 
Oddo  (Abstr.,  this  vol.,  ii,  60),  the  author  has  examined  the  behaviour 
of  the  following  compounds  in  boiling  benzene.  Phenol,  /?-cresol, 
carvacrol,  /3-naphthol,  catechol,  and  resorcinol ;  normal  and  secondary 
octyl,  cetyl,  benzyl, and  cumyl  alcohols;  salicyl-,piperonal-,  and  camphor- 
oximes  ;  acetic,  monochloroacetic,  monobromoacetic,  trichloroacetic, 
propionic,  butyric,  lauric,  pimelic,  benzoic,  salicylic,  j\nd  thymotic  acids. 
From  the  results  obtained,  the  following  conclusions  are  drawn. 
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The  phenols  and  alcohols  exhibit  fairly  normal  behaviour  in  benzene 
solution ;  in  very  dilute  solutions,  their  molecular  weights  are  in 
general  less  than  the  normal  value  which  is  obtained  in  solutions  of 
from  2  to  6  per  cent,  concentration ;  the  molecular  weights  then 
increase  with  the  concentration  of  the  solution,  but  do  not  reach  values 
much  higher'than  the  normal.  The  acids  show  abnormal  behaviour,  as 
has  already  been  observed  in  cryoscopic  measurements ;  in  very  dilute 
solutions,  they  give  molecular  increments  of  the  boiling  point,  which 
more  or  less  correspond  with  the  calculated  values,  but  are  in  some 
cases  much  higher ;  but  as  the  concentration  increases,  the  molecular 
weight  increases  in  all  cases  until  it  often  exceeds  the  value  calculated 
for  a  double  molecule  ;  this  anomalous  behaviour,  due  to  the  presence 
of  the  carboxyl  group,  becomes  more  marked  in  the  dicarboxylic  acids. 
The  oximes  exhibit  behaviour  intermediate  between  that  of  the  alcohols 
and  phenols  and  that  of  the  acids  ;  in  very  dilute  solutions,  their 
molecular  weight  at  first  rises  fairly  rapidly  until,  with  concentrations 
of  from  2  to  4  per  cent.,  the  normal  values  are  attained  ;  after  this, 
a  gradual  increase  occurs,  but  the  values  never  become  very  high.  In 
compounds  with  mixed  functions,  such  as  salicylic  and  thymotic  acids 
and  salicyloxime,  the  carboxyl  and  oximido-groups  exert  their  influence 
to  a  greater  extent  than  the  hydroxyl. 

The  differences  existing  between  the  behaviours  of  these  different 
classes  of  compounds  is  well  brought  out  by  the  graphical  represen¬ 
tation  given  of  the  results.  T.  H.  P. 


Behaviour  and  Melting  Points  of  some  Organic  Substances 
at  very  Low  Temperatures.  Giacomo  Carrara  and  Angelo 
Coppadoro  ( Gazzetta ,  1903,  33,  i,  329 — 353). — The  authors  have 
examined  the  behaviour  at  low  temperatures  of  a  number  of  alcohols 
and  other  organic  compounds  which  were  cooled  in  liquid  air  contained 
in  vacuum  vessels,  the  temperature  measurements  being  made  by 
means  of  thermo-electric  couples.  In  some  cases,  the  substances 
examined  solidified  in  a  crystalline  form,  but  others,  especially  the 
higher  alcohols,  became  viscous  on  cooling  and  solidified  to  vitreous 
masses,  so  that  their  melting  points  could  be  only  approximately 
determined,  whilst  some  compounds  behaved  in  both  these  ways. 
This  peculiar  behaviour,  which  is  similar  to  that  of  colloidal  substances, 
is  supposed  by  the  authors  to  be  due  to  the  molecular  association  of  the 
liquid,  and  as  this  association  increases  with  fall  of  temperature,  and 
probably  does  so  very  rapidly  in  the  neighbourhood  of  the  freezing 
point,  it  seems  as  if  the  alcohols  which  solidify  to  vitreous  masses 
must,  like  colloidal  substances,  possess  very  complex  molecules  at  low 
temperatures.  Further,  there  seems  to  be  a  certain  parallelism  between 
this  molecular  complexity  and  the  readiness  of  formation  of  super¬ 
cooled  liquids. 

As  will  be  seen  from  the  results  given  below,  the  methyl  compounds 
examined  invariably  melt  at  higher  temperatures  than  the  correspond¬ 
ing  ethyl  derivatives.  Melting  points  do  not,  however,  generally 
show  the  regularities  observed  in  other  physical  properties,  owing  to 
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the  complications  caused  by  the  changes  undergone  by  the  molecular 
structure,  &c. 

The  following  summarises  the  results  obtained  : 

Melting  points. 


Substance. 

Methyl  alcohol . 

Crystalline 

modification. 

-94  0° 
-112-0 

Vitreous 

modification. 

Normal  propyl  alcohol  . 

-85-8 

-127° 

-121 

-799 

-122 

-108 

Amyl  alcohol  (y-methylbutyl  alcohol)  .. 
Normal  heptyl  alcohol  . 

-36-5 

-17-9 

-117-2 

Allvl  „  . 

-129 

Methyl  mercaptan  . 

Ethyl  „  . 

-1305 
-  144*5 

— 

Methyl  sulphide  . 

-83-2 

-99-5 

— 

Methyl  ethyl  sulphide . 

Methyl  iodide  . 

Ethyl  ,,  . 

-104-8 

-63-4 

-105-0 

- - ' 

ra-ProDvl  «,  . . . , 

-97-8 

Toluene . 

Carbon  disulphide  . 

Chloroform  . 

-93-7 

-108-6 

-62-2 

’ 

T.  H.  P. 


Freezing  Points  of  Dilute  Solutions.  Theodore  W.  Richards 
(Zeit.  physikal.  Chem.,  1903,  44,  563 — 570). — A  main  disadvantage  of 
the  exact  freezing  point  methods  worked  out  by  Jones,  Loomis, 
Raoult,  Nernst,  and  Abegg  is  the  slowness  with  which  equilibrium  is 
established  between  the  ice  and  the  solution.  The  author  points  out 
that  this  can  be  remedied  by  having  a  large  quantity  of  ice  present, 
thus  increasing  the  surface  of  the  solid  phase.  Any  method  based  on 
this  principle  involves,  of  course,  the  analysis  of  the  solution  subsequent 
to  the  determination  of  the  freezing  point.  The  experiments  made  by 
the  author  with  potassium  chloride  were  carried  out  in  a  litre  Jena 
flask,  immersed  in  a  freezing  mixture  of  about  the  same  temperature 
as  the  contents  of  tho  flask.  The  method,  as  here  described  and 
tested,  is  capable  of  great  accuracy,  and  the  few  results  already 
obtained  are  in  agreement  with  the  dissociation  hypothesis. 

J.  C.  P. 

Thermal  Properties  of  Solids  and  Liquids.  II.  Silvio 
Lussana  ( Nuovo  Cimento,  1903,  [v],  5,  153 — 179). — From  the  results 
of  a  large  number  of  dilatometrical  measurements  of  phosphorus  and 
a-naphthol,  the  author  draws  the  following  conclusions. 
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The  compressibility  in  the  solid  state,  as  in  the  liquid  state, 
diminishes  with  increase  of  pressure  ;  if  the  volume  is  represented 
by  the  formula  F=a+  bp  +  cp2,  p  being  the  pressure  and  a,  b ,  and  c 
constants,  it  is  found  that  b  is  always  negative  and  c  positive,  and 
further  that  b  and  c  increase  with  rise  of  temperature  and  are 
much  greater  for  liquids  than  for  solids.  The  coefficient  of  dilatation 
diminishes  with  increase  of  pressure.  In  a  state  of  superfusion,  a 
substance  behaves  as  it  does  in  the  liquid  state,  and  it  seems  further 
as  if  superfusion  is  facilitated  by  increase  of  pressure.  The  variation 
of  volume  during  the  act  of  fusion  diminishes  with  increase  of  pressure 
and  the  coefficient  of  the  variation  continuously  decreases. 

T.  H.  P. 

Influence  of  the  Pressure  and  Temperature  on  the 
Coefficient  of  Compressibility  of  Mercury.  P.  Carnazzi  ( Nuovo 
Cimento,  1903,  [v],  5,  180 — 189). — The  results  of  a  large  number  of 
measurements  show  that  the  compressibility  of  mercury  obeys  the 
same  laws  as  those  governing  other  liquids. 

Thus  the  coefficient  of  compressibility  of  mercury  increases  as  the 
temperature  rises,  and  for  any  given  temperature  diminishes  with 
increase  of  pressure.  According  to  Amagat’s  researches,  the  amount 
of  this  diminution  for  the  liquids  studied  by  him  increases  as  the 
temperature  rises,  so  that  the  coefficient  of  compressibility  between 
2500  and  3000  atmospheres’  pressure  is  usually  less  than  half  of  that 
between  1  and  500  atmospheres.  In  the  case  of  mercury,  it  is  not 
possible  to  assert  the  validity  of  such  laws,  but  as  regards  the  mean 
coefficient  of  dilatation,  as  a  rule,  this  diminishes  with  increased 
pressure.  T.  H.  P. 

Certain  Regularities  in  the  Molecular  Volumes  of  Inorganic 
Salts  in  Aqueous  Solution.  Carl  Forch  (Ann.  Physik ,  1903, 
[iv],  12,  591 — 601). — If  a  litre  of  a  salt  solution  weighs  s  grams, 
then  mw  —  (s-mgAg)/Aw,  where  Ag  and  Aw  are  the  molecular  weights, 
ms  and  mw  the  number  of  molecules  per  litre,  of  salt  and  solvent 
respectively.  Further,  if  it  be  assumed  that  both  salt  and  solvent 
exist  independently  in  the  solution,  ms(fjs  +  mw.(f)W  —  1000,  where  and 
<f>w  are  the  molecular  volumes  of  salt  and  solvent.  By  taking  solutions 
of  neighbouring  concentration,  two  equations  such  as  that  just 
referred  to  are  obtained,  involving  two  known  values  of  ms  and  two 
of  mw.  The  values  of  <j)S  and  tj)W  calculated  from  these  two  equations 
may  then  be  regarded  as  the  mean  molecular  volumes  for  the  range  of 
concentration  involved.  By  using  the  data  already  available  and 
solving  series  of  equations,  the  author  has  traced  the  variation  of  the 
molecular  volumes  with  the  concentration.  In  the  case  of  sugar 
solutions,  <f)S  is  nearly  independent  of  the  concentration,  and  has  a 
value  not  very  different  from  the  molecular  volume  of  the  solid.  For 
phosphoric  acid,  <£g  increases  somewhat  with  the  concentration,  but 
more  conspicuous  instances  of  this  variation  are  found  for  solutions 
of  electrolytes  such  as  sodium  chloride,  sulphuric  acid,  and  magnesium 
sulphate.  That  dissociation,  however,  is  not  the  only  determining 
factor  is  seen  from  the  fact  that  of  the  three  electrolytes  mentioned 
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magnesium  sulphate  exhibits  the  greatest  variation  ;  indeed,  for  this 
salt,  negative  values  of  cj)s  are  obtained  for  concentrations  below  Nj  10. 

In  a  similar  manner,  but  with  rather  less  detail,  the  variation  of 
the  molecular  volume  in  solution  has  been  studied  for  a  large  number 
of  salts  and  compared  with  the  molecular  volume  of  the  solid.  The 
difference  between  the  two  molecular  volumes  (mg=l)for  salts 
containing  sodium,  potassium,  and  silver  united  with  a  univalent 
atom  or  radicle  amounts  to  7‘6±0  95.  For  a  number  of  salts  con¬ 
taining  bivalent  metals  united  with  univalent  atoms  or  radicles,  the 
difference  is  12*4  + 0*96.  For  the  sulphates  of  a  number  of  bivalent 
metals,  the  difference  is  18-6  +  0'93.  J.  C.  P. 

Composition  of  the  Surface  Layers  of  Aqueous  Amyl 
Alcohol.  Clara  C.  Benson  (J.  Physical  Chem.,  1903,  7,  532 — 536). — 
It  is  found,  by  the  comparison  of  the  surface  tensions  of  the  foam  of 
aqueous  solutions  of  amyl  alcohol  with  those  of  the  solutions  them¬ 
selves,  that  the  concentration  of  the  alcohol  is  greater  in  the  foam  than 
in  the  main  bulk  of  liquid.  In  the  case  of  a  solution  containing  4  c.c. 
of  amyl  alcohol  per  litre,  the  foam  was  found  to  contain  4T2, 
4*09,  4*1 3,  and  4*23  c.c.  per  litre.  The  comparison  of  surface  tension 
was  obtained  from  the  size  of  the  drops  falling  from  a  pipette  (compare 
Abstr.,  1900,  ii,  713  ;  this  vol.,  ii,  281).  L.  M.  J. 

Relations  between  the  Properties  of  Different  Substances  as 
Cryoscopic  Solvents  and  their  Crystallisation  Constants.  I. 
Giuseppe  Bruni  and  Maurice  Padoa  ( Atti  R.  Accad.  Lined ,  1903, 
[v],  12,  ii,  119 — 128). — The  authors  have  determined  by  Tammann’s 
method  (Abstr.,  1897,  ii,  444)  the  velocity  of  crystallisation  and  the 
number  of  crystallisation  nuclei  formed  at  different  degrees  of  super¬ 
cooling  for  the  following  substances  :  apiole,  which  gives  numbers 
agreeing  with  those  found  by  Tammann  (Abstr.,  1899,  ii,  548) ; 
a-naphthylamine,  benzylideneaniline,  [anethole,  isoapiole,  dibenzyl,  tri- 
phenylmethane,  stearic  acid,  a-nitronaphthalene,  bromocamphor,  chloro- 
camphor,  l-chloro-2  :  4-dinitrobenzene,  l-ehloro-3  :  4-dinitrobenzene, 
l-bromo-3-nitrobenzene,  and  l-chloro-3-nitrobenzene.  The  results  show 
that  the  velocity  of  crystallisation  does  not  remain  constant,  but  that 
it  is  probably  influenced  by  factors  which  are  not  easily  determined. 

T.  H.  P. 

Solid  Solutions  and  Isomorphism.  Maurice  Padoa  (Atti  R. 
Accad.  Lined ,  1903,  [v],  12,  i,  391 — 397). — It  is  known  that  the 
groups  CH:  and  N:  replace  one  another  in  both  open  and  closed  chain 
compounds  yielding  isomorphous  substances,  and  the  present  work  has 
been  carried  out  to  see  whether  similar  isomorphism  exists  between 
heterocyclopolyazo-compounds  and  the  corresponding  homocyclic  com¬ 
pounds.  The  results,  given  later,  show  that  in  general  this  cannot 
be  said  to  be  the  case,  although  affirmative  indications  are  not  wanting. 

2 : 5-Dimethylpyrazine  exhibits  normal  cryoscopic  behaviour  in 
benzene,  but  in  xylene,  it  gives  molecular  weights  of  129 — 136  instead 
of  108. 
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In  freezing  naphthalene  solution,  quinazoline,  phthalazine,  and 
quinoxaline  give  the  molecular  weights  139 — 144,  149 — 157,  and 
137 — 143  respectively,  the  theoretical  value  being  130;  in  diphenyl, 
however,  these  three  compounds  have  normal  molecular  weights. 

In  quinoxaline,  for  which  the  molecular  depression  of  the  freezing 
point  has  the  mean  value  89,  naphthalene  has  the  normal  molecular 
weight. 

Phenazone  and  naphthaquinoxaline  exhibit  normal  cryoscopic 
behaviour  in  phenanthrene  solution,  whilst  1-phenylpyrazole  has  a 
molecular  weight  slightly  higher  than  the  normal  value  both  in  diphenyl 
and  in  naphthalene.  T.  H.  P. 

Influence  of  Salts  on  the  Solubility  in  Water  of  Hydrogen 
Sulphide,  Iodine,  and  Bromine.  William  H.  McLauchlan  ( Zeit . 
physikal.Chem.,  1903,  44,  600 — 633). — The  vapour  pressure  of  hydrogen 
sulphide  in  a  number  of  salt  solutions  was  determined  by  a  dynamical 
method,  and  the  solubility  of  hydrogen  sulphide  in  these  and  other 
solutions  was  found  by  analytical  methods.  The  agreement  between 
the  two  sets  of  results  demonstrates  the  validity  of  Henry’s  law  for 
hydrogen  sulphide  in  these  cases.  The  solubility  of  iodine  and  bromine 
in  these  salt  solutions  was  also  determined,  the  object  being  to  discover 
how  far  the  solubility  was  affected  by  probable  chemical  interaction 
between  the  two  dissolved  substances.  The  only  solutions  in  which 
bromine  was  less  soluble  than  in  water  were  those  of  potassium  and 
sodium  nitrate  and  sulphate  ;  the  solubility  of  iodine  was  diminished 
not  only  in  these,  but  also  in  ammonium  sulphate.  The  increased 
solubility  of  iodine  and  bromine  in  solutions  of  potassium  and  sodium 
chlorides  is  doubtless  due  to  the  formation  of  complexes,  that  is,  to 
interaction  between  the  two  dissolved  substances.  It  is  further  to  be 
noted  that  ammonium  salts  in  general  raise  the  solubility  both  of 
bromine  and  iodine,  a  result  for  which  probably  the  hydrolysis  of  the 
ammonium  salt  is  responsible. 

The  influence  of  certain  salts  on  the  solubility  of  iodine  was 
determined  at  several  temperatures,  and  it  was  found  that  the  tempera¬ 
ture  coefficient  of  the  effect  may  be  very  small,  even  in  cases  where 
there  is  certainly  chemical  interaction. 

The  solubility  of  hydrogen  sulphide  and  iodine  in  some  mixtures 
(1)  of  acetic  acid  and  water,  (2)  of  alcohol  and  water,  was  determined. 
The  results  obtained  were  compared  with  the  consequences  of  a  chemical 
theory  of  solution,  but  the  theory,  although  satisfactory  in  some  respects, 
was  in  others  in  marked  disagreement  with  experiment.  J.  C.  P. 

Solubility  Curves  of  some  Substances  in  Sulphur  Dioxide 
near  its  Critical  Point.  Mieczyslaw  Centnerszwer  and  Iv. 
Tetelow  (Zeit.  Elektrochem.,  1903,  9,  799—802). — Anthracene,  an- 
thraquinone,  and  quinol  are  the  substances  used.  They  are  very 
sparingly  soluble  in  liquid  sulphur  dioxide  at  the  ordinary  tempera¬ 
ture,  but  the  solubility  increases  rapidly  as  the  temperature  ap¬ 
proaches  the  critical  point.  The  solubility  measured  is  the  mean 
solubility  in  the  liquid  and  vapour;  the  quantity  of  sulphur  dioxide 
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used  was  such  that  the  meniscus  was  approximately  in  the  middle  of 
the  tube  at  the  critical  temperature.  Evidently  the  quantity  of  liquid 
placed  in  the  tube  will  affect  the  mean  solubility.  If  0\35  of  the 
volume  of  the  tube  is  filled  with  sulphur  dioxide,  together  with  a 
quantity  of  anthraquinone,  and  the  temperature  is  gradually  raised, 
the  following  phenomena  occur  successively :  (1)  the  liquid  expands, 
then  diminishes  in  volume  owing  to  evaporation,  and  finally  disappears 
at  tv  (2)  The  quantity  of  anthraquinone  continues  to  diminish, 
liquid  appears  again  at  tv  (3)  The  solid  anthraquinone  passes  entirely 
into  solution  at  ts.  (4)  The  liquid  phase  disappears  at  tv  If  the 
temperatures  1 3  and  tA  are  plotted  against  the  quantities  of  anthra¬ 
quinone  used  per  100  grams  of  sulphur  dioxide,  two  curves  aie 
obtained  which  may  intersect.  The  point  of  intersection  gives  the 
solubility  of  anthraquinone  in  the  saturated  vapour  at  one  tempera¬ 
ture.  Similarly,  if  a  larger  fraction  of  the  tube  is  filled  with  liquid 
sulphur  dioxide,  the  vapour  phase  may  disappear  instead  of  the  liquid 
one,  in  which  case  the  solubility  of  anthraquinone  in  the  liquid  is 
obtained.  The  following  points  were  determined.  The  solubility 
is  expressed  in  grams  of  anthraquinone  in  100  grams  of  sulphur 
dioxide. 


Solubility  in  the 


Temperature. 

r*  " 

Liquid. 

> 

Saturated  vapour. 

162° 

13-2 

— 

176 

— 

2-2 

188 

— i 

3-4 

I 

Complex  Silver  Ions.  Hans  Euler  ( Ber .,  1903,  36,  2878 — 2885). 
— The  abnormal  curves  obtained  by  Wuth  (Abstr.,  1902,  i,  594)  for 
the  solubility  of  silver  haloids  in  methylamine  and  ethylamine  solu¬ 
tions  are  not  confirmed  by  the  author’s  experiments,  which  show  an 
approximate  proportionality  between  the  solubility  of  silver  chloride 
and  the  concentration  of  the  amine.  This  was  also  found  to  be  the 
case  for  solutions  of  silver  oxide  in  methylamine  and  ethylamine. 

The  author’s  experiments  on  concentration  cells  (this  vol.,  ii,  544) 
have  been  extended  to  a  greater  range  of  concentrations  (1  to  0'02 
normal),  and  have  confirmed  the  previous  results.  The  silver  ethyl¬ 
amine  complex  corresponds  closely  with  the  ammonia  complex  in  its 
dissociation,  and  Dot,  as  might  be  expected,  with  methylamine. 
Further  measurements  with  the  base,  Ag(NH3)2,OH,  give  the  value 
41  x  10“8  for  K. 

The  solubility  of  silver  oxide  and  silver  chloride  in  amine  bases 
varies  very  little  with  the  temperature.  The  value  of  K  for  the  silver- 
methylamine  complex  is  doubled  by  arise  of  temperature  of  about  10°, 
that  for  silver  ethylamine  by  a  rise  of  8°. 

Experiments  with  silver-hydrocyanic  acid  indicate  a  value  of  about 
1*5  x  10“21  for  K.  C.  H.  D. 

Tension  of  Bromine  Vapour  in  Solutions  of  Hydrobromic 
Acid.  N.  P.  Richter-Rjewskaja  (J.  Russ.  Fhys.  Chem.  Soc.,  1903, 
35,  441 — 449). — The  author  has  measured,  by  Doyer’s  method  (Abstr., 
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1891,  387),  the  partial  pressure  of  bromine  in  various  concentrations 
in  hydrobromic  acid  solution  at  30° ;  the  acid  solutions  employed  con¬ 
tained  from  3*2  to  10  mols.  of  water  per  1  mol.  of  hydrogen  bromide, 
and  the  percentage  of  bromine  in  the  solutions  varied  from  9 ’85  to 
96*7-  The  numbers  obtained  lead  to  the  following  results.  Solutions 
containing  more  than  a  certain  proportion  of  bromine  are  not  homo¬ 
geneous,  but  only  emulsions,  as  is  shown  by  the  constancy  of  the 
pressure;  by  centrifugal  action,  two  distinct  liquid  phases  can  be  separ¬ 
ated.  The  more  dilute  the  hydrobromic  acid,  the  greater  becomes  the 
portion  of  the  partial  pressure  curve  in  which  no  change  of  pressure 
occurs,  owing  to  the  diminished  solubility  of  the  bromine.  After  the 
bromine  becomes  completely  dissolved,  the  curve  indicates  that  chemical 
action  takes  place  between  the  bromine  and  the  hydrobromic  acid. 

T.  H.  P. 

Eutectic  and  Transition  Points  in  Binary  Mixtures  which 
yield  Mixed  Crystals.  Pierre  Duhem  (J.  Chim.  phys .,  1903,  1, 
34 — 56,97 — 120). — The  system  considered  is  one  of  two  components 
capable  of  forming  two  solid  mixtures,  If  and  Hv  in  which  the  ratios 
of  the  two  components  are  S  and  Sv  and  a  liquid  fphase  in  which  the 
ratio  is  s.  The  first  case  considered  is  that  in  which  the  three  phases 
coexist  and  the  necessary  conditions  are  obtained  thermodynamically. 
.The  univariant  system  necessitates  a  fixed  temperature,  9.  The 
conditions  for  the  existence  of  the  bivariant  systems  containing  liquid 
and  If  or  liquid  and  Hv  both  necessitate  T>9,  whilst  those  for  equi¬ 
librium  of  the  two  solid  phases  necessitate  T<9,  the  concentrations 
in  each  case  being  a  function  of  the  temperature.  Three  cases  exist  in 
which  (1)  S<s<Sv  (2)  s<S<Sv  (3)  S<Sl<s.  The  first  case  is  that  in 
which  eutectic  mixtures  occur,  and  the  form  of  diagrams  representing 
the  equilibrium  is  deduced  and  given.  In  cases  2  and  3,  transition 
points  are  obtained  and  the  diagrams  are  given  iD  the  paper.  In  the 
second  paper,  the  work  is  extended  to  the  case  where  a  definite  com¬ 
pound  of  the  two  components  may  also  exist.  The  conditions  for  the 
various  univariant  and  bivariant  systems  are  similarly  discussed  and 
the  diagrams  given.  L.  M.  J. 

Dissolution  of  Metals.  II.  Tycho  Ericson-Aure:n  and  Wilhelm 
Palmaer  (Zeit.  physikal.  Chem.,  1903,  45,  182 — 198.  Compare  Abstr., 
1902,  ii,  64). — The  late  of  solution  of  zinc  in  sulphuric  acid  can  be 
represented  by  a  formula  similar  to  that  previously  applied  ( loc .  cit.) 
in  the  case  of  hydrochloric  acid.  The  necessary  data  for  sulphuric  acid 
have  been  obtained  from  the  work  of  one  of  the  authors  (Ericson- 
Aur^n,  Abstr.,  1901,  ii,  451),  and  the  same  value  has  been  assigned 
to  the  resistance  capacity  as  in  the  case  of  hydrochloric  acid. 

Earlier  papers  dealing  with  the  rate  of  dissolution  of  zinc  are  dis¬ 
cussed  at  some  length,  and,  in  particular,  it  is  shown  that  Spring 
and  Aubel’s  formula  (Abstr.,  1887,  1074),  according  to  which  the 
rate  of  dissolution  is,  ceteris  paribus,  proportional  to  the  total  acid 
concentration,  is  in  general  incorrect.  De  la  Rive’s  experiments  on 
the  influence  of  foreign  metals  on  the  rate  of  dissolution  of  zinc  aro 
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shown  to  be  in  harmony  with  the  author’s  local  current  theory.  This 
theory  is  tested  also  in  its  relation  (1)  to  the  solubility  of  copper, 
mercury,  and  silver  in  nitric  acid,  (2)  to  the  phenomenon  of  the  induc¬ 
tion  period,  and  in  both  cases  it  is  found  to  give  an  adequate 
interpretation.  J.  C.  P. 

Influence  of  the  Medium  on  the  Speed  of  Reaction  of 
Certain  Ketones  with  Phenylhydrazine.  Pavel  Iw.  Petrenko- 
Kritschenko  and  A.  Konschin  (J.  Russ.  Phys.  Chem.  Soc.,  1903, 
35,  404  —  406).  —  Petrenko-Kritschenko’s  previous  measurements 
(this  vol.,  i,  440)  of  the  velocities  of  reaction  between  ketones  and 
phenylhydrazine  were  made  with  aqueous  alcohol  as  medium,  and  as  a 
result  of  the  present  work  the  authors  find  that  the  regularities  there 
observed  do  not  hold  with  other  solvents,  those  used  being  benzene, 
nitrobenzene,  light  petroleum  (boiling  at  50 — 77°),  and  glacial  acetic 
acid.  Working  under  the  former  conditions,  the  velocities  of  reaction 
after  half  an  hour  are  given  in  the  following  table  : 


Benzene. 

Nitiobenzene. 

Light 

petroleum. 

Acetic  acid. 

Acetone  . 

28  9 

34  9 

55-3 

65-2 

Diethylketone  . 

2-2 

8’2 

9-3 

487 

cycZoPentanone  . 

10  8 

10-6 

31-3 

83-8 

Hexamethyleneketone . 

67'2 

44 

64  5 

64 

Suberone  . 

174 

22-8 

31-5 

76-8 

T.  H.  P. 


Reaction  of  Ketones  with  Potassium  Hydrogen  Sulphite. 
Pavel  Iw.  Petrenko-Kritschenko  and  E.  Kestner  (J.  Russ.  Phys. 
Chem.  Soc.,  1903,  35,  406 — 408). — The  velocities  of  combination  of  a 
number  of  open-  and  closed-chain  ketones  with  potassium  hydrogen 
sulphite  have  been  determined  by  means  of  titration  with  iodine.  The 
values  obtained  show  that,  in  general,  the  velocity  of  reaction  is  greater 
for  cyclic  than  for  aliphatic  ketones.  The  order  of  the  ketones,  with 
regard  to  their  rates  of  reaction  with  phenylhydrazine  (see  preceding 
abstract),  is  not  maintained  in  this  case,  possibly  owing  to  the  reversi¬ 
bility  of  the  reaction  with  potassium  hydrogen  sulphite.  T.  H.  P. 


Characteristic  of  Reactions  of  Ketones.  A.  Kldiaschwili 
(J.  Russ.  Phys.  Chem.  Soc.,  1903,  35,  515 — 518). — The  author  confirms 
the  results  obtained  by  Petrenko-Kritschenko  and  Eltschaninoll 
(Abstr.,  1901,  i,  506).  Measurements  of  the  reaction  velocities  of 
phenylhydrazine  with  salts  of  acetonediacetic  acid  and  of  lsevulic  acid, 
the  results  of  which  are  given  later,  indicate  that,  in  general,  the 
closing  of  the  ring  by  a  bivalent  metal  conditions  an  increase  in  the 
velocity  of  reaction,  but  in  this  the  specific  nature  of  the  metal  intro- 
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duced  seems  also  to  play  a  part. 

The  percentages  of  change  in  an  hour 

in  the  various  cases  were  as  follows  : 

Manganese  acetonediacetate . . . 

18-50 

Calcium  lsevulate... 

25-00 

Magnesium  ,, 

18-75 

Strontium  „ 

21-00 

Barium  „ 

14-50 

Potassium  „ 

21-5 

Potassium  ,, 

10-00 

Sodium  „ 

20-25 

Sodium  „ 

13-75 

T.  H.  P. 


Velocity  of  Polyphase  Reactions.  Antonio  Quartaroli  ( Gazzetta , 
1903,  33,  i,  497 — 507). — The  author  calls  attention  to  the  complexity 
of  uni-  and  bi-molecular  reactions,  which  take  place  in  two  phases,  and 
shows,  in  the  case  of  such  a  unimolecular  reaction,  how  to  calculate  the 
amounts  of  change  occurring  in  each  of  the  two  phases, 

As  an  example  of  a  two-phase  bimolecular  reaction,  the  hydrolysis  of 
methyl  oxalate  by  ammonia  is  taken.  Since  the  first  part  of  the 
reaction,  the  formation  of  NH4OCO*CO-OMe  takes  place  very  rapidly, 
and  the  values  of  K  are  hence  practically  those  corresponding  with 
the  second  phase,  yet  there  is  a  sensible  decrease  in  the  values  of  the 
constant,  especially  during  the  first  hour,  owing  to  the  fact  that  part 
of  the  alkali  is  still  being  used  up  in  bringing  about  the  first  part  of 
the  hydrolysis.  If,  however,  the  time  is  calculated  not  from  the 
beginning,  but  from  a  later  point  in  the  reaction,  practically  constant 
values  of  K  are  obtained. 

The  fact  that  in  any  unimolecular  or  bimolecular  reaction  the  laws 
of  ordinary  monophase  reactions  are  not  obeyed  indicates  that  inter¬ 
mediate  compounds  are  formed,  and  from  the  persistence  of  such 
divergence  (if  not  from  the  importance  of  the  divergence),  even  when 
the  time  is  calculated  from  an  advanced  stage  of  the  reaction,  an 
approximate  idea  may  be  obtained  of  the  velocities  of  the  first  and 
second  phases.  T.  H.  P. 

Kinetics  of  Oxidation  with  Permanganate.  Nikolai  Schilopf 
( Ber .,  1903,  36,  2735 — 2751). — The  experiments  of  Harcourt  and 
Esson  on  the  action  of  potassium  permanganate  on  oxalic  acid  {Phil. 
Trans.,  1866,  201)  have  been  extended  by  the  author.  The  rate  of 
the  reaction  between  permanganate  and  oxalic  acid,  when  the  latter  is 
in  excess,  at  first  gradually  increases  to  a  maximum  and  then 
regularly  falls.  The  reaction  proceeds  according  to  the  equation 
dxjdt  —  kx{A^x),  where  A  is  the  initial  concentration  of  the  per¬ 
manganate,  x  the  amount  of  permanganate  converted,  t  the  time,  and 
k  a  constant.  The  reaction  was  also  investigated  in  the  presence  of 
manganous  salt,  when  it  proceeded  according  to  dxjdt  —  k{B  +  x){A  -  x ), 
where  B  represents  the  concentration  of  the  manganese  sulphate 
added.  The  reaction  between  manganese  dioxide  and  oxalic  acid 
proceeds  much  more  quickly  than  that  between  permanganate  and 
oxalic  acid  ;  part  of  the  manganese  dioxide  is  at  first  very  quickly 
reduced,  after  which  the  reaction  proceeds  much  more  slowly.  When 
the  proportion  of  oxalic  acid  to  permanganate  is  less  than  two 
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mols.  of  the  former  to  one  mol.  of  the  latter,  the  rate  of  reaction  is 
quite  regular  and  gradual,  until  a  point  is  reached  when  the  rate 
suddenly  greatly  increases  and  when  a  strong  change  of  colour  and  a 
separation  of  manganese  dioxide  occurs.  The  theoretical  bearing  of 
this  action  is  fully  discussed  in  the  paper. 

The  action  of  permanganate  on  formic  acid  has  also  been  studied. 
At  the  start  of  the  action,  the  permanganate  is  quickly  reduced,  after 
which  the  action  practically  ceases  and  the  solution  becomes  brown 
with  the  separation  of  manganese  dioxide.  Formic  acid  reacts  much 
more  quickly  with  permanganate  itself  than  with  manganese  dioxide. 
The  reaction  between  permanganate  and  formic  acid  is  accelerated 
when  fluoride  is  present.  A.  McK. 

Hydrolysis  of  Trisaccharides  by  Dilute  Acids.  Alfred 
Wogrinz  (Zeit.  physikal.  Ghem.,  1903,  44,  571 — 574). — In  this  paper, 
the  above  type  of  reaction  is  dealt  with  entirely  from  the  theoretical 
standpoint.  The  corresponding  experimental  work  is  not  yet  complete. 

J.  C.  P. 

Phenomena  of  the  Setting  and  Swelling  of  Gelatin.  Paul  von 
Schroeder  (Zeit.  physikcd.  Ghem.,  1903,  45,  75 — 117). — In  order  to 
study  the  changes  taking  place  in  gelatin  solutions,  the  author  adopts 
the  method  of  tracing  the  change  of  viscosity.  When  a  gelatin 
solution  is  heated  at  100°,  and  samples  are  taken  out  at  intervals  and 
placed  in  a  thermostat  at  25°,  their  viscosity  being  determined  five 
minutes  later,  it  is  found  that  the  values  of  the  viscosity  diminish,  as 
the  duration  of  the  heating  at  100°  increases,  ultimately  becoming 
constant.  This  change  is  attributed  to  a  process  of  hydrolysis,  and 
the  course  of  the  change  is  represented  by  a  logarithmic  formula.  If, 
further,  the  viscosity  of  one  of  the  samples  above  referred  to  is 
determined  not  only  five  minutes  after  its  introduction  into  the 
thermostat,  but  at  subsequent  intervals,  it  is  found  that  there  is  a 
gradual  rise  in  the  values  obtained,  and  that  the  rate  of  this  rise  is 
closely  related  to  the  ability  of  the  gelatin  solution  to  set.  Thus,  if 
dR  is  the  difference  in  the  values  of  the  viscosity  measured  after 
5  and  60  minutes,  and  dt  is  the  corresponding  interval  of  time,  it  is 
found  that  when  dR/dt  for  any  gelatin  solution  is  less  than  0  0075, 
that  solution  will  not  set  within  24  hours ;  when  dR/dt  is 
greater  than  0-0095,  setting  takes  place  within  that  time.  Ex¬ 
periments  have  been  made  in  which  varying  quantities  of  the  sulphates, 
nitrates,  and  chlorides  of  sodium,  potassium,  and  ammonium,  the 
chlorides  and  sulphates  of  lithium  and  magnesium,  were  added  to  the 
gelatin  solution  before  treatment.  With  the  exception  of  potassium 
and  ammonium  nitrates  in  normal  solution,  all  these  salts  increase  the 
viscosity  of  the  gelatin  solutions,  magnesium  salts  exerting  the 
greatest  influence.  The  order  of  the  ions  arranged  according  to  the 
magnitude  of  their  influence  is  the  same  as  that  given  by  Wagner 
(Zeit.  physikal.  Ghem.,  1890,  5,  31)  in  his  study  of  the  influence  of 
salts  on  the  viscosity  of  water.  Salts  are  found  to  have  but  little 
effect  on  the  process  of  hydrolysis  referred  to  above,  but  they  have  a 
marked  effect  on  the  values  of  dR/dt.  The  nature  of  this  effect  is 
determined  chiefly  by  the  anion  of  the  salt  used.  Thus  dR/dt  is 
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increased  by  the  presence  of  sulphates,  and  the  extent  of  the 
increase  grows  with  the  concentration  of  the  salt.  Chlorides  and 
nitrates  diminish  dRjdt,  and  when  the  values  of  dRjdt  are  plotted 
against  the  concentration  of  the  salt,  the  curves  for  the  chlorides 
all  show  a  minimum  about  Nj 8  concentration,  followed  by  a 
maximum  about  A/ 4  concentration  ;  the  curves  for  the  nitrates 
exhibit  a  minimum  about  Nf 2  concentration.  These  results  are  in 
agreement  with  those  of  other  workers  (Pauli,  Abstr.,  1900,  i, 
265;  Levites,  Abstr.,  1902,  ii,  312.  Compare  also  Steele,  Abstr., 

1902,  ii,  241). 

The  effect  of  hydrochloric  acid  and  sodium  hydroxide  on  the 
behaviour  of  gelatin  solutions  was  similarly  studied.  The  process 
of  hydrolysis  is  accelerated  by  both  hydrogen  and  hydroxyl  ions, 
and  the  final  value  of  the  viscosity  thus  attained  after  hydrolysis 
is  lower  than  that  reached  in  pure  or  salt-containing  gelatin 
solutions.  Further,  the  final  value  of  the  viscosity  after  hydrolysis 
in  presence  of  the  hydrogen  ion  is  not  the  same  as  that  reached 
after  hydrolysis  in  presence  of  the  hydroxyl  ion.  Gelatin  solutions 
containing  acid  or  base  have  a  lower  value  of  dRjdt  than  the 
corresponding  pure  gelatin  solutions. 

In  the  second  part  of  the  paper,  attention  is  drawn  to  a  phenomenon 
connected  with  the  swelling  of  gelatin  that  seems  inconsistent  with 
the  second  law  of  thermodynamics.  A  gelatin  plate  that  has  taken 
up  its  maximum  quantity  of  water  might  be  expected  to  remain 
unchanged  when  introduced  into  a  space  saturated  with  water  vapour. 
This,  however,  is  not  so,  and  the  swelling  of  the  plate  diminishes, 
water  being  given  off.  So  also  when  a  dry  gelatin  plate  is  placed  in 
saturated  water  vapour,  it  swells  up  and  a  point  is  reached  when  its 
weight  no  longer  increases ;  if  it  is  then  placed  in  water,  a  very  con¬ 
siderable  increase  of  weight  is  observed.  From  these  observations,  it 
follows  that  the  vapour  pressure  of  the  swollen  gelatin  is  greater  than 
the  vapour  pressure  of  water.  If  the  vapour  pressure  of  the  gelatin 
is  artificially  reduced  by  allowing  it  to  swell  in  a  salt  solution  instead 
of  water,  the  plate  shows  an  increase  in  weight  when  placed  in  water 
vapour,  provided  the  salt  solution  has  been  strong  enough.  A 
O’OOOOIA  sulphate  solution  is  sufficient  to  produce  this  changed 
effect,  and  it  is  suggested  that  these  experiments  point  to  a  very 
sensitive  method  of  measuring  small  differences  of  vapour  pressure. 

J.  0.  P. 

Liquid  Crystals.  Th.  Rotarski  (Ber.,  1903,  36,  3158 — 3163). — 
See  this  vol.,  i,  869. 

Stirring  and  Cooling  Apparatus.  Giuseppe  Plaxcher  ( Gazzetta , 

1903,  33,  i,  512 — 515). — This  apparatus,  which  is  for  the  purpose  of 
stirring  heated  mixtures  containing  volatile  liquids  and  condensing 
the  vapour  of  the  latter,  consists  of  a  cylindrical  metal  condenser 
dropping  into  the  neck  of  the  flask  in  which  the  reaction  is  carried  on 
and  provided  with  a  flange  to  rest  on  the  top  of  the  neck.  Passing 
down  the  axis  of  the  condenser  is  a  narrow  aperture  just  wide 
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enough  to  allow  of  the  introduction  of  a  perfectly  cylindrical 
glass  tube ;  the  upper  end  of  the  latter,  above  the  top  of  the  con¬ 
denser,  is  fitted  with  a  pulley  so  that  it  can  be  rotated,  and  to 
the  lower  end  can  be  fitted  any  form  of  stirrer,  that  devised  by  Witt 
and  having  a  spherical  shape  being  especially  suitable.  T.  H.  P. 
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Formation  of  Ozone.  Eugen  Goldstein  ( Ber .,  1903,  36, 
3042 — 3046). — When  a  tube  of  fused  quartz  was  exhausted  until  the 
pressure  registered  only  a  few  ram.  and  then  charged  from  an  induc¬ 
tion  coil,  an  intense  odour  of  ozone  was  observed  in  the  surrounding 
atmosphere,  and  iodised  starch  paper  was  turned  blue  quickly.  The 
odour  of  ozone  was  not  perceptible  when  the  pressure  inside  the  tube 
exceeded  a  certain  value ;  it  was  perceptible  at  very  small  pressures, 
and  was  most  intense  when  the  light  from  the  discharge  was  at  its 
brightest.  The  phenomenon  is  ascribed  to  the  ultra-violet  light  rays 
of  small  wave-length  penetrating  the  quartz  and  then  converting  the 
atmospheric  oxygen  into  ozone. 

A  Geissler  tube  was  exhausted,  and  oxygen  was  passed  into  it  until 
the  pressure  registered  several  cm.  The  tube  was  then  partially  im¬ 
mersed  in  liquid  air  and  charged  from  an  induction  coil.  After  \  min., 
the  tube  became  luminous,  and  the  pressure  sank  to  about  0’1  mm. 
Oxygen  was  again  introduced  until  the  pressure  was  several  cm.  and 
the  sparking  continued.  By  repeated  treatment  in  this  manner, 
oxygen  can  be  entirely  converted  into  ozone,  which  was  obtained  as  a 
dark  blue  liquid. 

The  spectrum  of  pure  oxygen  may  readily  be  investigated  by  the  aid 
of  this  method,  since  organic  substances  present  are  attacked  by  the 
ozone,  even  at  the  temperature  of  liquid  air. 

The  liquid  ozone  obtained  was  not  found  to  be  spontaneously  explos¬ 
ive.  A.  McK. 

Formation  of  Dithionic  Acid.  Ubaldo  Anthony  ( Gazzetta , 
1903,  33,  i,  450 — 454). — The  author  criticises  Meyer’s  work  (this  vol., 
ii,  18).  T.  H.  P. 

Preparation  of  Sulphamide.  Otto  Buff  (Ber.,  1903,  36, 
2900 — 2901.  Compare  Traube,  Abstr.,  1893,  ii,  268  3  Hantzsch  and 
Holl,  ibid.,  1902,  ii,  14  ;  and  Divers  and  Ogawa,  Trans.,  1902,81,504). 
— A  solution  of  sulphuryl  chloride  in  its  own  weight  of  chloroform  is 
slowly  dropped  into  a  solution  of  ammonia  in  well-cooled  chloroform, 
which  is  kept  agitated.  When  the  reaction  slackens,  the  solution  is 
again  saturated  with  ammonia  and  the  addition  of  the  sulphuryl 
chloride  solution  continued.  The  two  operations  are  alternated  until 
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100  grams  of  the  chloride  have  been  added  to  each  400  grams  of  the 
original  ammonia  solution.  The  solid  is  removed  and  dried  at  100°, 
thoroughly  mixed  with  dry  sand,  and  then  extracted  in  a  Soxhlet’s 
apparatus  for  4 — 6  hours  with  dry  ethyl  acetate.  It  melts  at  93° 
(corr.).  J.  J.  S. 

Attempts  to  prepare  Nitrogen  Fluoride.  Otto  Buff  and  E. 
Geisel  ( Ber .,  1903,  36,  2677 — 2681). — When  a  saturated  aqueous 
solution  of  ammonium  fluoride  is  electrolysed  in  a  glass  U-tube 
between  platinum  electrodes,  contrary  to  Warren’s  statement  (Abstr., 
1887,  770),  the  formation  of  nitrogen  fluoride  cannot  be  observed  ; 
the  liquid  round  the  anode  contains  subsequently  considerable  quan¬ 
tities  of  hydrofluoric  and  hydrofluosilicic  acids,  and  that  round  the 
cathode  the  ammonium  salts  of  these  acids.  The  nitrogen  evolved 
at  the  anode  does  not  contain  a  trace  of  fluorine.  When  the 
electrolysis  is  carried  out  in  a  leaden  U-tube  between  lead  electrodes, 
pure  hydrogen  is  evolved  at  the  cathode,  and  a  mixture  of  hydrogen 
and  oxygen  containing  no  nitrogen  at  the  anode,  whilst  a  paste  of 
lead  fluoride  is  formed  inside  the  tube ;  here,  again,  nitrogen  fluoride 
is  not  formed.  Warren’s  nitrogen  fluoride  probably  consisted  of 
nitrogen  chloride  produced  from  ammonium  chloride  contained  in  the 
salt  he  electrolysed. 

When  ammonium  hydrogen  fluoride,  dissolved  in  anhydrous  hydro¬ 
fluoric  acid,  is  electrolysed,  pure  fluorine  only  is  formed. 

W.  A.  D. 

Preparation  of  Nitrosyl  Chloride.  Luigi  Francesconi  and 
G.  Bresciani  ( Atli  R.  Accad.  Lined,  1903,  [v],  12,  ii,  75 — 80). — The 
most  suitable  method  of  preparing  pure  nitrosyl  chloride  is  by  the 
action  of  nitric  oxide  on  chlorine  in  presence  of  animal  charcoal,  and 
a  theoretical  yield  may  be  obtained  if  the  following  conditions  are 
fulfilled.  The  charcoal  should  be  finely  granular,  and  should  be  dried 
at  150°.  The  gases  and  also  the  interior  of  the  apparatus  used 
should  be  dry,  and  the  gases  should  be  passed  over  the  charcoal  in  a 
regular  stream  containing  two  vols.  of  nitric  oxide  to  one  of  chlorine. 
The  temperature  of  the  charcoal  must  lie  between  35°  and  70°,  and  is 
best  kept  at  40 — 50°.  The  chlorine  is  most  suitably  obtained  by  the 
action  of  fuming  hydrochloric  acid  on  manganese  dioxide.  A  slight 
pressure  favours  the  formation  and  condensation  of  the  nitrosyl 
chloride. 

As  thus  prepared,  nitrosyl  chloride  condenses  on  cooling  to  a  ruby- 
red,  mobile  liquid  boiling  at  -5  6°  under  751mm.  pressure.  When 
cooled  by  means  of  liquid  air,  it  forms  a  lemon-yellow,  crystalline 
mass  melting  between  —61°  and  -  60°.  Its  critical  temperature  is 
163—164°.  T.  H.  P. 

Preparation  of  Potassium  Oxide.  Badische  Anilin-  Soda- 
Fabrik  (D.B.-P.  143216). — Potassium  oxide  is  readily  oxidised,  either 
by  air  or  potassium  nitrate,  to  the  peroxide.  However,  potassium 
nitrate  may  be  converted  into  oxide  by  fusion  with  metallic  potassium 
in  the  proportions  required  by  the  equation  KN03-|-5K  =  3KaO  +  N, 
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air  being  excluded  as  completely  as  possible.  The  method  is  similar 
to  that  employed  in  the  preparation  of  sodium  oxide  (this  vol.,  ii> 
646).  Potassium  nitrite  may  be  employed  in  place  of  the  nitrate. 
Mixtures  of  potassium  and  sodium  oxides  may  be  prepared  in  a 
similar  manner.  C.  H.  D. 

Solubility  Curve  of  Sodium  Tetraborate.  David  W.  Horn 
and  Elizabeth  M.  Van  Wagener  ( Amer .  Chem.  J.,  1903,  30, 
344 — 350). — From  measurements  of  the  tension  of  aqueous  vapour 
over  borax,  Lescceur  (Abstr.,  1898,  li,  108)  has  found  that  the 
transition  of  the  decahydrate  into  the  pentahydrate  is  complete  at 
60°.  An  irregularity  in  the  solubility  curve  is,  therefore,  to  be 
expected  at  this  temperature.  When,  however,  the  solubility  of  borax 
as  determined  by  Poggiale  (Ann.  chim.  phys.,  1843,  [iii],  8,  467)  i-. 
represented  in  graphic  form,  the  resulting  curve  undergoes  no  sudden 
change  in  direction  throughout  its  course.  The  authors  have,  there¬ 
fore,  redetermined  the  solubility  of  borax  at  various  temperatures 
between  0°  and  100°  and  have  plotted  the  results  as  a  curve.  It  is 
found  that  at  about  60 — 62°  a  definite  change  occurs  in  the  direction 
of  this  curve.  The  existence  of  the  penta-  and  deca-hydrates  is  thus 
confirmed,  but  no  evidence  is  obtained  of  the  existence  of  a  hexa- 
hydrate.  E.  G. 

Determination  of  the  Molecular  Weight  of  Metallic 
Chlorides.  Leopold  Rugheimer  ( Ber.y  1903, 36,  3030)  — The  molecular 
weights  of  metallic  chlorides  can  be  determined  from  the  boiling  point 
of  their  solutions  in  bismuth  chloride,  which  boils  at  447°  and  has  a 
normal  vapour  density  at  490°.  The  method  adopted  was  to  deter¬ 
mine  the  influence  of  pressure  on  the  boiling  point  of  the  solvent  and 
to  calculate  the  vapour  pressure  of  the  solution  from  the  elevation  of 
the  boiling  point ;  the  molecular  weight  was  then  calculated  directly 
from  the  vapour  pressure,  and  the  use  of  a  boiling  point  constant  was 
thus  avoided.  The  results  obtained  were  : 

M.  W.  (found).  M.  W.  (calc.). 


NaCl . .  64-2  58  5 

BaCl2 .  209-4  208  3 

SrCl2 .  163-9  158-5 

MnCl2 .  129-8  125-9 

CoCl2 .  127-6  129-9 

CuCl2 .  127-2  134-5 

T.  M.  L. 


Silver  Hyponitrite.  Edward  Divers  (Ber.,  1903,  36,  2878). — A 
reply  to  Wieland  (this  vol.,  i,  691).  The  author  distinctly  stated  (Proc., 
1898,  14,  224)  that  silver  hyponitrite,  when  heated,  is  decomposed 
without  explosion.  T.  M.  L. 

Electrolytic  Production  of  Calcium.  Joseph  H.  Goodwin 
(J.  Amer.  Chem.  Soc.,  1903,  25,  873 — 876). — An  electric  furnace  is 
described  for  the  production  of  calcium  from  fused  calcium  chloride. 
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For  details,  the  description  and  diagram  in  the  original  must  be 
consulted.  E.  G. 

Solubility  of  Calcium  Hydroxide  in  Solutions  of  Alkali 
Hydroxides  and  the  Rendering  Caustic  of  Alkali  Carbonates. 
Alexandre  d’Anselme  (Bull.  Soc.  chim.,  1903,  [iii],  30,  936 — 939). — 
Determinations  of  the  solubility  of  calcium  hydroxide  in  solutions  of 
sodium  hydroxide  of  various  concentrations  at  temperatures  between 
20°  and  100°  show  that  the  solubility  decreases  both  with  rise  of 
temperature  and  with  increase  in  concentration  of  the  alkali  hydroxide. 
The  rendering  caustic  of  alkali  carbonates  by  calcium  hydroxide 
becomes,  therefore,  less  effective  at  higher  temperatures  and  as  the 
concentration  of  the  alkali  hydroxide  increases.  T.  A.  H. 

Action  of  Metallic  Magnesium  on  Aqueous  Solutions. 
Charlotte  F.  Roberts  and  Louise  Brown  (J.  Amer.  Chem.  Soc.,  1903, 
25,  801 — 809.  Compare  Kahlenberg,  Abstr.,  this  vol.,  ii,  426). — 
Magnesium  has  no  action  on  distilled  water  which  has  been  freed 
from  gases  by  boiling  and  afterwards  cooled  out  of  contact  with  air. 
It  reacts,  however,  with  undistilled  water,  with  unboiled  distilled 
water,  or  with  water  which  has  been  boiled  and  afterwards  charged 
with  oxygen  or  carbon  dioxide,  varying  amounts  of  hydrogen  being 
liberated. 

Magnesium  reacts  with  aqueous  solutions  of  the  chlorides  of 
sodium,  potassium,  magnesium,  barium,  calcium,  and  strontium,  and 
slowly  with  the  sulphates  of  magnesium,  sodium,  and  potassium  with 
the  evolution  of  an  equivalent  quantity  of  hydrogen.  The  action  of 
the  chlorides  is  much  more  rapid  than  that  of  the  corresponding 
sulphates.  The  rate  of  action  in  the  case  of  a  metallic  chloride  is 
dependent  on  the  concentration.  The  maximum  rate  is  greater  and 
more  quickly  attained  in  a  strong  solution  than  in  a  weaker  one,  but 
the  length  of  time  required  for  the  completion  of  the  reaction  does  not 
differ  much  in  the  two  cases.  With  solutions  of  metallic  chlorides  of 
equivalent  strength,  the  rapidity  of  action  is  in  the  following  order  : 
magnesium,  barium,  strontium,  calcium,  sodium,  potassium. 

The  relation  between  the  time  and  the  amount  of  gas  collected  in 
these  experiments  is  represented  by  a  series  of  curves  which  show  that 
the  chlorides  of  sodium  and  potassium  are  similar  in  their  actioD,  as 
also  are  the  chlorides  of  calcium  and  strontium,  whilst  the  action  of 
the  barium  salt  is  more  like  that  of  magnesium  chloride  than  that  of 
the  other  alkaline  earth  chlorides.  E.  G. 

Magnesium  Suboxide.  G.BAB0R0VSKY(Z?er.,  1903, 36, 2719 — 2720). 
— From  electrolytic  experiments,  the  author  deduces  a  small  value  for 
the  valency  of  magnesium  ;  he  obtained  a  deposit  which  is  easily 
oxidised  in  moist  air,  yields  pure  hydrogen  with  water  and  with  acids, 
contains  no  silicon,  and  can  only  be  either  a  mixture  of  magnesium 
oxide  and  magnesium  ora  magnesium  suboxide.  The  latter  possibility 
is  considered  the  more  likely  ;  the  suboxide  probably  has  the  composi¬ 
tion  Mg806  (or,  possibly,  Mg302).  The  substance  obtained  by 
Ghristomanos  (this  vol.,  ii,  546)  has  the  same  composition.  A.  McK. 
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Action  of  Tartaric  Acid  and  its  Salts  on  Lead  Sulphate. 
C.  Reichard  ( Chem .  Zeit.,  1903,  27,  924 — 925,  943 — 944). — Lead 
sulphate  is  insoluble  in  potassium  and  sodium  tartrates,  but  is  soluble 
in  their  double  tartrates  with  ammonium.  Ammonia  itself  does  not 
dissolve  the  compound,  but  if  added  to  a  solution  of  sodium  tartrate 
containing  lead  sulphate  in  suspension  solution  takes  place.  The 
solution  of  lead  sulphate  in  neutral  ammonium  tartrate  seems  to 
contain  part  of  the  lead  as  a  basic  salt,  for  on  adding  a  small  quantity 
of  potassium  dichromate  the  precipitate  formed  at  first  consists  of  the 
orange-red  basic  lead  chromate.  L.  de  K. 

Plumbic  Salts.  Karl  Elbs  and  R.  Ni)bling  (Zeit.  Elektrochem., 
1903,  9,  776 — 782.  Compare  Abstr.,  1901,  ii,  99). — Concentrated 
hydrochloric  acid  is  electrolysed  at  10°,  with  an  anode  compounded  of 
two  lead  plates  and  a  carbon  plate,  and  a  lead  cathode  surrounded  by 
a  porous  pot.  Matters  are  arranged  so  that  one-half  of  the  current 
passes  through  the  lead  part  of  the  anode  and  the  other  half  through  the 
carbon  plate,  where  the  current  densities  are  0*007  and  0*04  ampere  per 
sq.  cm.  respectively.  In  these  circumstances,  the  lead  chloride  formed 
at  the  lead  anode  is  converted  into  plumbic  chloride  by  the  chlorine 
produced  at  the  carbon  anode.  The  yield  of  the  acid  H2PbCl6  is  70 — 80 
per  cent,  of  the  theoretical  quantity.  From  the  orange-yellow  solution, 
the  ammonium,  pyridine,  and  quinoline  salts  may  be  precipitated  by 
adding  the  corresponding  chlorides.  These  salts  are  fairly  stable  and 
may  be  heated  for  several  hours  at  115°,  68°,  and  70°  respectively 
without  decomposition.  The  solutions,  in  a  small  quantity  of  water, 
decompose  slowly,  forming  chlorine  and  hypochlorous  acid  and  lead 
chloride,  whilst  a  large  quantity  of  water  or  a  dilute  solution  of  an 
alkali  gives  lead  peroxide.  In  crystalline  form,  the  three  double  salts 
resemble  the  corresponding  platinum  compounds  ;  100  c.c.  of  20  per 
cent,  hydrochloric  acid  dissolve  0*25  gram  of  the  ammonium  salt,  0*2 
gram  of  the  pyridine  salt,  a,nd  0*1  gram  of  the  quinoline  salt.  Potass¬ 
ium  plumbichloride,  K2PbCl6,  forms  lemon- yellow  octahedra  which 
can  only  be  preserved  under  concentrated  hydrochloric  acid.  Electro¬ 
lysis  of  hydrobromic  or  hydriodic  acids  under  the  conditions  above 
described  did  not  yield  the  corresponding  bromide  or  iodide.  The 
quinoline  salts  described  by  Classen  and  Zahorski  (Abstr.,  1893,  ii, 
464)  appear  to  be  isomeric  substances,  possibly  of  the  constitutions 
2C9H7N,HBr,PbBr2,Br2  and  2C9H7N,HBr,PbI2,I2.  With  very  dilute 
solutions  of  chromic  acid  and  lead  electrodes,  lead  chromate  alone  is 
obtained,  with  stronger  solutions  (up  to  40  or  50  percent.),  a  mixture 
of  lead  chromate  and  lead  peroxide  is  formed  at  the  anode.  With 
very  concentrated  solutions,  however  (130  grams  of  Cr03  per  100  c.c.), 
a  solution  is  obtained  which  evolves  oxygen  when  kept  and  deposits 
lead  pyrochromate,  PbCr207.  The  quantity  of  oxygen  evolved  is  in 
agreement  with  the  equation  Pb(Cr207)2  =  PbCr207  +  2Cr03  +  O.  When 
orthophosphoric  acid  of  sp.  gr.  1*75  is  used  as  the  anode  liquid,  it  be¬ 
comes  dark  brown  and  contains  a  considerable  quantity  of  lead.  After 
some  days,  this  brown  liquid  deposits  most  of  the  lead  in  the  form  of 
a  mud,  which,  after  draining  on  porous  earthenware,  consists  of  fairly 
pure  plumbic  phosphate,  Pb(H2P04)4.  This  salt  is  fairly  stable. 
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When  hydrosilicofluoric  acid  is  used  as  the  electrolyte,  the  lead 
dissolves  readily  at  the  anode,  but  there  is  no  indication  whatever  of 
the  formation  of  a  plumbic  salt.  T.  E. 

Crystallised  Polysulphides  of  the  Heavy  Metals.  Kakl 
A.  Hofmann  and  F.  Hochtlen  ( Ber .,  1903,  36,  3090 — 3092). — The 
copper  ammonium  polysulphide  described  by  Peltzer  ( Annalen ,  1863, 
128,  180),  Bloxam  (this  Journal,  1865,  18,  94),  and  Gescher  ( Annalen , 
1867,  141,  350),  to  which  the  formula  2CuS3.(NH4)2S  has  been  given, 
is  now  shown  to  have  the  composition  CuS4lSIH4.  When  decomposed 
by  hydrochloric  acid  in  an  atmosphere  of  carbon  dioxide,  it  gives  a 
green  solution  which  turns  blue  on  exposure  to  the  air,  It  is  probably 
the  copper  ammonium  salt  of  Kiister’s  hydrogen  tetrasulphide. 

Platiniammonium  poly  sulphide,,  PtS15(NH4)2,2H20,  obtained  from 
ammonium  polysulphide  and  chloroplatinic  acid,  forms  large,  red, 
glistening,  rhombic  crystals,  and  when  dry  is  quite  stable. 

A  gold  compound,  AuS3NH4,  has  also  been  obtained  in  the  form  of 
flat,  yellow,  rhombic  prisms.  All  these  compounds  are  transparent, 
and  not  opaque  like  the  simple  sulphides  of  the  same  metals.  Thallium 
pentasulphide,  T12S5,  forms  glistening,  black,  opaque  prisms.  J.  J.  S. 

Double  Caesium  and  Mercuric  Chlorides  and  their  Solubility. 
Harry  W.  Foote  ( Amer .  Chem.  J.,  1903,  30,  339 — 344). — The 
method  already  described  for  investigating  the  double  salts  formed  in 
mixtures  of  two  single  salts  (this  vol.,  i,  797)  has  been  applied  to  the 
double  cmsium  and  mercuric  chlorides.  The  results  show  that  the 
five  double  salts  described  by  Wells  (Abstr.,  1892,  ii,  68)  and  no  others 
are  formed  at  25°.  It  was  shown  by  Wells  that  the  double  salt, 
<JsCl,HgCl2,  occurs  in  two  crystalline  modifications,  one  form  crystal¬ 
lising  in  cubic,  and  the  other  in  rhombic,  crystals.  It  is  found  that 
both  forms  can  exist  in  equilibrium  only  under  one  definite  set  of 
solubility  conditions ;  the  relative  proportion  of  the  two  salts  in 
solution  determines  which  form  is  stable.  E,  G. 

Formation  of  Mixed  Crystals  of  Mercuric  Chloride  and 
Iodide.  Maurice  Padoa  and  G.  Tibaldi  ( Atti  R.  Accad.  Lincei,  1903, 
[v],  12,  ii,  158 — 166). — The  melting  point  curve  of  mixtures  of  mercuric 
chloride  and  iodide  consists  of  two  branches  meeting  in  a  eutectic 
point  at  about  145°,  which  is  109°  below  the  melting  point  of  the 
iodide  and  132°  below  that  of  the  chloride.  The  nature  of  the  curve 
indicates  that  a  discontinuous  series  of  mixed  crystals  is  formed  but 
no  chloro-iodide.  From  a  liquid  mixture  of  the  iodide  and  chloride 
having  the  composition  represented  by  the  eutectic  point,  two  kinds 
of  mixed  crystals  separate,  one  containing  about  50  per  cent,  (in  mols.) 
and  the  other  about  70  per  cent,  of  the  chloride. 

The  change  in  colour  from  yellow  to  red  of  the  crystalline  mass  ob¬ 
tained  by  solidifying  liquid  mixtures  of  the  two  salts,  which  takes  place 
very  quickly  at  the  ordinary  temperature,  even  when  only  1‘8  mols. 
per  cent,  of  the  iodide  are  present,  indicates  that  some  transformation 
goes  on  in  the  solid  state.  This  is  found  to  be  due  to  the  conversion  of 
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the  mixed  crystals,  which  are  stable  at  a  high  temperature,  into  red 
crystals  rich  in  iodide  and  pure  crystals  of  the  chloride. 

On  subliming  mixtui’es  containing,  in  one  case,  66*36,  and,  in  another, 
32*87  and  41  *61  per  cent,  of  theiodide,it  is  found  thatthesublimedcrystals 
contain  45*61,  respectively  of  iodide,  the  coefficient  of  distribution,  a, 
having  the  values  0*68  and  1  *21  in  the  separate  cases.  This  is  explained 
by  regarding  mercuric  chloride  and  iodide  as  giving  two  distinct  series 
of  mixed  crystals,  so  that  the  behaviour  on  sublimation  cannot  be  so 
simple  as  when  only  one  such  series  is  formed.  T.  H.  P. 

Mercurous  Sulphide.  Charles  Baskerville  (J.  Amer. 
Chem.  Soc.,  1903,  25,  799 — 800.  Compare  Baskerville  and  Miller, 
Abstr.,  1898,  ii,  586). — Metallic  mercury  was  left  in  contact  with  pure 
sulphuric  acid  (99*65  per  cent.)  in  a  glass-stoppered  bottle  for  five 
years.  On  opening  the  bottle,  sulphur  dioxide  escaped,  and  the  surface 
of  the  mercury  was  found  to  be  coated  with  brownish-black  flakes  or 
plates  consisting  of  mercurous  sulphide.  When  mercurous  sulphide 
is  heated  in  a  closed  tube,  it  first  becomes  white  owing  to  oxidation, 
then  slightly  yellow,  and  afterwards  melts  to  a  dark  orange-brown 
liquid  which,  on  cooling,  changes  to  a  white  solid.  E.  G. 

Autoxidation  of  Cerous  Salts.  Emil  Baur  ( Ber .,  1903,  36, 
3038 — 3041). — From  experiments  on  the  amount  of  oxygen  absorbed 
by  alkaline  cerous  solutions,  Engler  (this  vol.,  ii,  599)  concludes  that 
the  oxidation  takes  place  in  the  proportion  ICe  :  10.  This  is  not  in 
agreement  with  the  author’s  conclusion  (Abstr.,  1902,  ii,  398)  that 
the  proportion  is  ICe  :  20.  The  latter  view  is  confirmed  by  experiments 
on  the  oxidation  of  cerous  chloride  in  potassium  carbonate  solution. 

A.  McK. 

Absorption  Spectra  of  Didymium  Salt  Solutions  containing 
Phosphoric  Acid.  Didymium  Orthophosphate.  Anton 
Waegner  (. Ber,,  1903,  36,  3055 — 3058). — When  an  excess  of  phos¬ 
phoric  acid  is  added  to  a  solution  of  didymium  chloride,  the  absorption 
spectrum  of  the  resulting  clear  solution  is  very  different  from  that  of 
a  neutral  solution  of  didymium  chloride. 

Didymium  orthophosphate,  DiP04,H20,  prepared  by  adding  water 
to  a  solution  of  a  didymium  salt  containing  phosphoric  acid,  or  by 
warming  such  a  solution,  is  a  white  powder,  insoluble  in  water  and  in 
dilute  acids.  Its  characteristic  absorption  spectrum  is  described. 
Strong  sulphuric  acid  converts  didymium  orthophosphate  into  a 
mixture  of  didymium  sulphate  and  metaphosphate.  A.  McK. 

Solubility  of  the  Hydroxides  of  Aluminium,  Beryllium,  and 
Indium  in  Ammonia  and  Amines.  Carl  Renz  {Ber.,  1903,  36, 
2751 — 2755). — When  a  solution  of  aluminium  nitrate  is  precipitated 
by  an  excess  of  ammonia,  a  small  quantity  of  aluminium  hydroxide 
remains  dissolved,  but  freshly  precipitated  and  washed  alumina  is  quite 
insoluble  in  ammonia.  When  a  solution  of  potassium  aluminate  is 
precipitated  by  the  calculated  quantity  of  ammonium  chloride  and  a 
large  excess  of  ammonium  hydroxide  is  rapidly  added,  the  precipitate 
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completely  redissolves.  The  modification  of  aluminium  hydroxide 
soluble  in  ammonia  is  best  prepared  by  addition  of  the  calculated 
quantity  of  ammonium  sulphate  to  a  solution  of  barium  aluminate  to 
which  an  excess  of  ammonia  has  been  added.  On  filtering  off  the 
barium  sulphate,  a  clear  solution  is  obtained,  containing  0’1  gram  of 
alumina  in  50  c.c.,  and  on  evaporation  leaving  the  hydroxide  as  a 
white,  not  horny  mass,  dissolving  less  readily  in  acids  than  the  ordinary 
modification.  Aluminium  hydroxide  dissolves  readily  in  ethylamine, 
methylamine,  diethylamine,  and  dimethylamine  solutions,  even  in 
presence  of  some  hydrochloride  of  the  base. 

Beryllium  hydroxide  is  insoluble  in  ammonia  and  in  solutions  of  the 
bases  named.  Ethylamine  may  be  employed  to  effect  a  very  rapid  and 
exact  quantitative  separation  of  aluminium  from  beryllium,  a  con¬ 
centrated  solution  of  the  salts  being  shaken  with  an  excess  of  ethyl¬ 
amine  and  filtered.  The  whole  of  the  aluminium  is  present  in  the 
filtrate. 

The  behavour  of  indium  hydroxide  towards  amines  approaches  that 
of  iron  rather  than  that  of  aluminium ;  ethylamine  or  methylamine 
dissolves  a  small  quantity,  but  this  is  completely  precipitated  by  the 
hydrochloride  of  the  base  (compare  also  this  vol.,  ii,  548). 

C.  H.  D. 

Properties  and  Constitution  of  Manganese  Steels.  L;6on 
Guillet  ( Compt .  rend.,  1903,  136,  480 — 482.  Compare  Osmond, 
Abstr.,  1894,  ii,  283  ;  1899,  ii,  351;  1901,  ii,  400).— The 

structure  of  manganese  steels  is  very  similar  to  that  of  nickel 
steels  (this  vol.,  ii,  297),  but  the  effect  produced  by  the  addition  of 
manganese  is  relatively  greater  than  that  produced  by  the  addition 
of  nickel,  “Low  carbon”  steels,  containing  from  0  to  5  per  cent,  of 
manganese,  and  “  high  carbon”  steels,  containing  0  to  3  per  cent,  of 
manganese,  have  a  perlitic  structure  (Group  1).  The  same  two  classes 
containing  respectively  5  to  12  per  cent,  and  3  to  7  per  cent,  of 
manganese  consist  of  martensite  or  troostite  (Group  II),  whilst  with 
higher  proportions  of  manganese  than  these  y-iron  is  produced  (Group 
III).  As  in  the  case  of  nickel  steels,  Group  II  may  be  further  sub-divided 
according  as  the  structure  is  iron  and  martensite,”  “  martensite,”  or 
“  martensite  and  y-iron.” 

The  changes  produced  in  manganese  steels  by  tempering,  annealing, 
&c.,  are  identical  with  those  observed  in  the  case  of  nickel  steels  (this 
vol.,  ii,  297). 

The  breaking  stress  of  perlitic  steels  is  higher  than  that  of  ordinary 
carbon  steels  and  increases  with  the  percentage  of  manganese  present. 
They  also  offer  a  high  resistance  to  shock,  indicating,  as  has  already 
been  established  by  Hadfield,  that  the  addition  of  manganese  does  not 
weaken  steel  so  long  as  a  martensite  structure  is  not  produced.  The 
principal  mechanical  properties  of  manganese  steels  are  tabulated  in 
the  original.  T.  A.  H. 

Electrolytic  Reduction  of  Acid  Solutions  of  Molybdic 
Anhydride.  Compounds  of  Molybdenum  Trichloride.  I  and 
II.  Alberto  Chilesotti  ( Atti  R.  Accad,  Lincei,  1903,  [v],  12,  ii, 
22 — 26  and  67 — 73). — The  electrolysis  of  either  a  hydrochloric  acid 
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solution  of  molybdic  anhydride  or  a  solution  of  ammonium  molybdate 
in  dilute  sulphuric  acid,  using  a  mercury  cathode,  gives  rise  to  a 
solution  of  molybdenum  trichloride,  which,  when  prepared  in  the  dry 
way,  cannot  be  dissolved  unchanged.  The  close  analogy  existing 
between  chromium  and  molybdenum  is  confirmed  by  the  properties  of 
this  trichloride  and  by  the  composition  of  the  double  chlorides. 

The  potassium  and  ammonium  double  salts  arew  extremely  soluble  in 
water,  giving  intensely  red  solutions,  whilst  those  of  rubidium  and 
caesium  are  less  soluble  ;  these  compounds  are  practically  insoluble  in 
alcohol.  The  aqueous  solutions  rapidly  decompose,  but  solutions  in 
dilute  hydrochloric,  sulphuric,  or  acetic  acid  aie  more  stable.  With 
concentrated  sulphuric  acid,  these  salts  give  emerald-green  solutions. 
The  reactions  of  solutions  of  the  double  compounds  with  salts  of  mer¬ 
cury,  lead,  copper,  and  silver  seem  to  indicate  that  all  these  solutions 
contain  a  common  complex  anion.  Oxidising  agents  decolorise  these 
solutions,  but  the  addition  of  quantities  of  nitric  acid  or  hydrogen 
peroxide  insufficient  for  complete  oxidation  gives,  in  the  inverse  order, 
the  same  colorations  as  are  obtained  in  the  reduction  of  solutions  of 
molybdic  anhydride. 

The  double  salts  of  molybdenum  trichloride  with  potassium  chloride, 
K3MoC16,  and  with  rubidium  chloride,  Rb2MoCl6,H20,  form  red  crys¬ 
tals  ;  with  caesium  chloride,  three  different  crystalline  forms  of  the  com¬ 
pound,  Cs2MoC15,H20,  are  obtained  ;  the  ammonium  chloride  com¬ 
pound,  (NH4)2MoC15,H20,  separates  as  a  brick-red  powder. 


Phosphomolybdic  Acid.  Mario  G.  Levi  and  E.  Spelta 
( Gazzetta ,  1903,  33,  i,  207 — 226). — Analyses  of  several  different  speci¬ 
mens  of  carefully  prepared  and  purified  phosphomolybdic  acid  confirm 
the  formula  given  to  this  acid  by  Finkener  and  by  Gibbs,  namely, 
H3P04,12Mo03,29H20. 

The  authors  have  also  made  cryoscopic,  ebullioscopic,  and  con¬ 
ductivity  measurements  of  solutions  of  this  acid,  and  have  studied 
its  behaviour  towards  bases  and  indicators,  its  conductivity 
during  neutralisation,  and  its  influence  on  the  catalysis  of  methyl 
acetate.  From  the  results  obtained,  it  is  concluded  that  the  union 
between  the  phosphoric  and  molybdic  acids  is  a  very  unstable  one, 
and  is  destroyed  by  the  action  of  alkalis  and  also  to  some  extent  by 
water  alone.  By  titrating  with  sodium  hydroxide  solution  in  presence 
of  litmus,  phenolphthalein,  or  rosolic  acid,  it  is  found  that  a  molecule 
of  the  acid  contains  27  replaceable  hydrogen  atoms,  which  is  the 
number  required  on  the  supposition  that  the  acid  is  resolved  into 
phosphoric  and  molybdic  acids.  The  occurrence  of  such  resolution  in 
alkaline  solution  is  confirmed  by  the  fact  that  phosphoric  acid  may 
be  quantitatively  precipitated  in  ammoniacal  solution  even  in  presence 
of  molybdenum  ;  further,  with  ammonia,  solutions  of  phosphomolybdic 
acid  give  first  a  precipitate  of  phosphomolybdate  which  dissolves  in 
the  slightest  excess  of  the  ammonia,  whilst  phosphoric  acid  can  only 
be  precipitated  by  ammonium  molybdate  in  strongly  acid  solutions, 
and  the  precipitate  formed  is  soluble  in  ammonia.  Hence,  ammonia 
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resolves  the  ammonium  phosphomolybdate  into  ammonium  phosphate 
and  molybdate. 

The  authors  have  not  as  yet  explained  the  fact  that  5  of  the  27 
replaceable  hydrogen  atoms  are  different  from  the  remaining  22. 

T.  H.  P. 


Basic  Salts  of  Quadrivalent  Uranium.  N.  A.  Orloff  (J. 
Russ.  Rhys.  Ghem.  Soc.,  1903,  35,  513 — 515.  Compare  Abstr.,  1902, 
ii,  506). — By  the  action  of  light  on  a  solution  of  uranyl  chloride  in  a 
mixture  of  alcohol  and  ether,  in  some  cases,  but  not  always,  green 
crystals  of  the  composition  TJC14,2U02,13H20  are  formed.  When 
dried  over  concentrated  sulphuric  acid,  the  salt  loses  12H20,  and  when 
heated  at  100°  it  becomes  brownish-black  and  assumes  the  composition 
XJC14,4U02.  With  ammonium  oxalate,  it  yields  an  oxalate  of  the 
composition  CJ(C204)2,2U02,  soluble  in  excess  of  ammonium  oxalate. 

T.  H.  P. 


Radioactive  Thorium.  Karl  A.  Hofmanx  and  F.  Zerban  ( Ber ., 
1903,  36,  3093—3096.  Compare  Abstr.,  1902,  ii,  211).— The 
previous  statement,  that  the  radioactivity  of  freshly-precipitated 
thorium  dioxide  preparations  depends  on  the  percentage  of  uranium 
contained  in  the  mineral  from  which  the  dioxide  is  obtained,  is  con¬ 
firmed.  All  preparations  when  kept  for  1*5  to  2  years  become  less 
active  and  then  exhibit  but  very  feeble  /3-activity,  and  at  the  same 
time  the  a-radiation  is  reduced  to  the  value  of  that  of  uranium  pre¬ 
parations  and  then  remains  practically  constant.  This  residual 
activity  cannot  be  destroyed  by  heating  for  100  hours  in  the  blow¬ 
pipe  or  by  the  high  temperature  produced  by  reduction  with 
magnesium  in  an  atmosphere  of  hydrogen.  When  thorium  chloride 
is  mixed  with  50  times  its  weight  of  barium  chloride  and  then 
precipitated  with  sulphuric  acid,  it  does  not  entirely  lose  its  activity. 
It  is  thought  probable  that  the  initial  high  activity  is  induced  by  the 
uranium  in  the  original  mineral.  Thorium  preparations  obtained  from 
minerals  free  from  uranium  are  inactive. 

A  specimen  of  gadolinite  from  Sotersdale,  when  suddenly  heated, 
glowed  brightly  and  steam  was  evolved.  The  glowing  was  due  to 
some  exothermic  chemical  reaction  and  was  not  accompanied  by  any 
radioactivity.  Specimens  of  actinium  (Debierne,  Abstr.,  1900,  ii, 
20,  350),  which  in  many  respects  resemble  thorium  preparations,  may 
be  kept  for  years  and  still  be  strongly  active. 

The  oxalate  of  actinium  is  soluble  in  warm  ammonium  oxalate 
solution,  but,  unlike  thorium  oxalate,  cannot  be  reprecipitated  by  the 
addition  of  ammonia  or  acids.  The  dried  sulphate  is  only  sparingly 
soluble  in  ice-cold  water,  and  the  ignited  oxide  dissolves  readily  in 
concentrated  sulphuric  acid.  It  differs  from  Giesel’s  emanation-sub¬ 
stance  (this  vol.,  ii,  193)  in  its  solubility  in  ammonium  oxalate  and 
the  fact  that  it  is  precipitated  with  thiosulphate. 

The  equivalent  for  “  actinium  ”  has  been  found  to  be  63'32, 
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whereas  that  for  pure  thorium  is  58T  (0=  16).  The  non-identity  of 
thorium  and  actinium  is  not  regarded  as  being  fully  established. 

J.  J.  S. 

Behaviour  of  the  Vanadates  in  Aqueous  Solution.  P. 
Dullberg  {Ze.it.  physikal.  Chem.,  1903,  45,  129 — 181). — It  is  well 
known  that  the  process  of  neutralisation  with  acid  or  alkali  can  be 
traced  by  the  change  in  the  conductivity  of  the  solution  under 
investigation  (compare,  for  example,  Miolati  and  Mascetti,  Abst-r., 
1901,  ii,  381).  This  method  has  been  applied  by  the  author  in  order 
to  study  the  conditions  of  formation  and  transition  of  the  various 
forms  of  vanadic  acid.  For  the  sake  of  comparison,  the  neutralisation- 
conductivity  curves  for  chromate  and  phosphate  have  also  been  deter¬ 
mined,  and  the  neutralisation  involved  has  also  been  followed  with  the 
aid  of  ordinary  indicators. 

Sodium  metavanadate,  according  to  the  freezing  point  determinations 
carried  out  by  the  author,  has  the  formula  Na3V309.  Sodium  ortho¬ 
vanadate  in  solution  is  completely  resolved  into  pyrovanadate  and 
sodium  hydroxide  according  to  the  equation:  2Na3V04  +  I120  = 
Na4V207  +  2NaOH.  The  ions  existing  in  a  pyrovanadate  solution  are 
V207"",  and  not  the  acid  ions  HVD4",  as  might  have  been  possible. 

The  salts  of  the  so-called  condensed  vanadic  acids  are  to  be  regarded 
as  the  acid  salts  of  hexavanadic  acid,  H4V6Ol7,  which  has  been  prepared 
by  the  action  of  hydrogen  peroxide  on  vanadium  pentoxide,  Roscoe’s 
tetravanadate  has  the  formula  Na3HV6Ol7,  and  should  therefore  be 
called  tertiary  hexa vanadate  ;  similarly,  the  hexavanadate,  Na2Vf(016,  is 
found  to  be  identical  with  Na2H2V6Ol7,  that  is,  secondary  hexa¬ 
vanadate.  The  neutral  hexavanadate,  Na4V6Ol7,  is  not  stable  in 
solution,  and  breaks  up  into  Na3H  V6Ol7  +  NaOR.  From  these  hexa- 
vanadates,  free  hexavanadic  acid  is  precipitated  by  the  addition  of 
mineral  acids.  It  decomposes,  especially  if  the  solution  is  heated  or 
excess  of  mineral  acid  added,  yielding  the  pentoxide,  which  separates  as 
a  brown  precipitate.  If  a  very  large  excess  of  acid  has  been  added,  the 
pentoxide  passes  into  solution  again  as  a  cathion. 

The  yellow  hexavanadate  ions,  HV6Ol7"',  are  not  permanent  in  the 
presence  either  of  hydrogen  or  hydroxyl  ions,  and  the  rate  of  their 
disappearance  corresponds  with  the  velocity  of  a  reaction  of  the  first 
order. 

In  contrast  to  the  phosphates,  the  change  of  metavanadate  into 
pyro-  and  ortho- vanadate  takes  place  instantaneously.  J.  C.  P. 

Radioactive  Constituents  of  the  Bismuth  obtained  from 
Pitchblende  from  Joachimsthal.  Wilhelm  Marckwald  (Ber., 
1903,  36,  2662 — 2667). — The  “  radiotellurium  ”  obtained  from 

Joachimsthal  pitchblende  (this  vol.,  ii,  81)  loses  its  activity  when 
precipitated  from  a  solution  of  its  chloride  by  hydrazine  hydrochloride, 
and  is  then  identical  with  ordinary  tellurium;  from  the  filtrate 
obtained,  stannous  chloride  precipitates  a  trace  of  a  dark  coloured, 
strongly  active  substance,  but  the  solution  still  contains  a  small 
quantity  of  active  material  which  is  not  deposited  on  a  strip  of  bismuth 
until  a  few  drops  of  bromine  have  been  added  to  oxidise  the  stannous 
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chloride  and  convert  the  active  metal  into  bromide.  The  active  sub¬ 
stance  is  easily  soluble  in  nitric  acid,  and  on  evaporating  with  hydro¬ 
chloric  acid,  a  solution  of  the  chloride  is  obtained,  from  which  the  active 
metal  can  be  precipitated  on  a  sheet  of  copper,  tin,  or  antimony. 

The  remainder  of  the  paper  is  a  discussion  of  the  nature  of  polonium. 
When  bismuth  is  dipped  into  a  solution  containing  radium,  as  stated 
by  Giesel  (this  vol.,  ii,  603),  the  metal  becomes  radioactive,  but  the 
activity  is  not  in  the  least  comparable  with  that  of  “radiotellurium,” 
and  the  solution  is  not  at  all  exhausted.  Moreover,  tellurium 
precipitated  by  stannous  chloride  from  a  solution  of  tellurous  acid 
containing  radium  chloride,  although  somewhat  active,  gives,  when 
converted  into  chloride,  a  liquid  which  fails  to  render  active  a  copper 
strip  immersed  in  it ;  in  this  respect,  the  “  induced  ”  activity  is  totally 
different  for  the  activity  of  “  radiotellurium.”  W.  A.  D. 

Perniobic  Acid.  Petr  G.  Melikoff  and  Paul  Kazanetzky 
(J.  Russ.  Phys.  Chem.  Soc .,  1903,  35,  457 — 460.  Compare  Abstr., 
1899,  ii,  491). — Colloidal  perniobic  acid  may  be  prepared  by  acidifying 
a  solution  of  potassium  perniobate,  K4Nb2011  +  3H20,  with  sulphuric 
acid  or  by  the  action  of  hydrogen  peroxide  on  the  hydrate  of  niobic 
acid,  the  solution  in  either  case  being  dialysed. 

Perniobic  acid  exists  both  as  a  hydrosol  and  as  a  hydrogel,  the  former 
of  which  gradually  decomposes  with  evolution  of  oxygen ;  under  the 
influence  of  contact,  for  example,  of  finely-divided  platinum,  the  de¬ 
composition  proceeds  much  more  energetically. 

By  the  action  of  concentrated  sulphuric  acid  on  the  hydrosol, 
hydrogen  peroxide  is  not  formed,  but  oxygen  is  evolved,  showing  that 
perniobic  acid  cannot  be  represented  as  a  salt  of  hydrogen  peroxide. 

T.  H.  P. 
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Gadolinite  from  West  Australia.  Bernard  F.  Davis  (J.  Roy. 
Soc.  New  South  Wales ,  1903  (for  1902),  36,  286— 289).— Large,  black 
masses  of  gadolinite  were  found  with  cassiterite,  monazite  and  two 
varieties  of  a  euxenite-like  mineral  in  veins  in  gneiss,  at  Cooglegong 
in  the  Pilbarra  district.  Thin  splinters  of  the  mineral  are  transparent 
and  grass-green,  feebly  birefringent  and  with  distinct  pleochroism. 
Sp.  gr.  4T4.  Analysis  gave  : 

Loss  on 

Si02.  FeO.  BeO.  Ce203.  (La,Di)203.  Y203.  MgO.  ignition.  Total. 

23-33  10-38  12-28  2-50  18-30  33-40  0  69  0-32  101-20 

When  heated,  the  mineral  gives  off  carbon  dioxide,  hydrogen,  a 
little  nitrogen,  and  a  trace  of  helium.  L.  J.  S. 
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Chrysocolla  and  Vanadinite  in  the  Copper  Mines  of  Bena 
(de)  Padru,  near  Ozieri  [Sardinia].  Domenico  Lovisato  ( Atti  R. 
Accad.  Lincei,  1903,  [v],  12,  ii,  81 — 87). — The  author  describes  a  speci¬ 
men  of  chrysocolla,  which  was  found  mixed  with  chalcocifce,  erubescite, 
chalcopyrite,  malachite,  and  azurite,  and  which  has  a  hardness  of  about 
3-5  and  a  sp.  gr.  2‘4  at  23*3°.  An  analysis  by  Caklo  Rimatori  gave 
the  following  results : 

Si00,  36-43;  CuO,  39-65  ;  A1203,  3-22;  Fe203  and  PbO,  traces; 
CaO,  1-34;  H20,  19-50.  Total,  100-14. 

A  sample  of  vanadinite,  previously  unknown  in  Sardinia,  is  also 
described;  it  has  a  hardness  of  about  3  and  a  sp.  gr.  6-78  at  22  2°, 
but  its  composition  was  not  determined.  T.  H.  P. 
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Physiological  Chemistry. 


Analyses  of  the  Gases  of  the  Blood  at  Different  Barometric 
Pressures.  Anoelo  Mosso  and  Giacomo  Marro  ( Atti  R.  Accad. 
Lincei,  1903,  [v],  12,  i,  460 — 465). — The  analysis  of  the  gases  of  the 
blood  should  be  carried  out  very  quickly  after  the  blood  is  drawn 
owing  to  the  changes  which  the  gases  undergo. 

The  authors  have  modified  the  apparatus  and  method  given  by 
Barcroft  and  Haldane  (Abstr.,  1902,  ii,  424)  in  such  a  way  that  the 
animal  need  not  be  kept  tied  up  longer  than  5  minutes  for  each  ex¬ 
periment,  and  that  several  experiments  can  be  carried  out  on  the  same 
animal  in  the  same  day  without  taking  out  of  action  any  of  the 
arteries,  and  only  requiring  1  c.c.  of  blood  for  each  examination.  Also, 
the  oxygen  is  liberated  from  the  sample  about  15  or  20  minutes  after 
it  is  drawn,  so  that  very  little  change  can  take  place  in  the  composition 
of  the  gases,  T.  H.  P. 

Changes  Occurring  in  the  Gases  of  the  Blood  on  the  Summit 
of  Monte  Rosa.  Angelo  Mosso  and  Giacomo  Marro  ( Atti  R.  Accad. 
Lined,  1903,  [  v],  12,  i,  466 — 477). — By  means  of  the  method  mentioned 
in  the  preceding  abstract,  the  authors  have  made  analyses  of  the 
blood-gases  of  rabbits  and  dogs  at  various  altitudes  up  to  4560  metres,  the 
animals  being  kept  for  a  day  in  each  new  locality  before  being  experi¬ 
mented  on.-  In  all  cases,  the  blood  was  drawn  while  the  animal  was 
fasting,  and  the  analysis  was  carried  out  immediately.  Control  experi¬ 
ments  were  also  made  under  different  atmospheric  pressures  in  Turin, 
which  has  an  altitude  of  276  metres. 

The  results  show  clearly  that  under  diminished  pressure  a  consider¬ 
able  decrease  takes  place  in  the  amount  of  oxygen  and  carbon  dioxide 
in  the  blood.  The  numbers  obtained  were  not  constant,  and  were 
found  to  depend  on  the  conditions  of  nutrition,  &c.,  but  successive 
experiments  on  the  same  animal  under  constant  conditions  gave  very 
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concordant  results.  On  an  average,  the  amounts  of  oxygen  and  carbon 
dioxide  at  430  mm.  pressure  were  only  81  ’21  and  85'4  per  cent, 
respectively  of  the  quantities  at  a  pressure  of  740  mm.  T.  H.  P. 

Formation  of  Sugar  in  the  Blood  as  it  passes  through 
the  Lung.  Raphael  Lepine  and  Boulud  ( Compt .  rend.,  1903,  137, 
475 — 478). — The  blood,  in  circulating  through  the  lung,  not  only  under¬ 
goes  glycolysis,  but,  in  addition,  sugar  is  formed.  This  glycogenic 
function,  not  hitherto  recognised,  usually  exceeds  the  opposite  change 
under  normal  conditions.  W.  D.  H. 

Action  of  Laked  Blood.  0.  Langendorff  ( Pfliigers  Archiv, 
1903,  99,  30 — 32). — Laked  blood  perfused  through  a  frog’s  heart  will 
not  keep  it  beating.  This  has  been  explained  by  the  poisonous  action 
of  the  potassium  salts  liberated  when  the  red  corpuscles  are  dissolved. 
Whether  any  other  alkaloid-like  poison  is  liberated  is  unknown.  The 
present  paper  is  mainly  polemical  regarding  this  point,  which  has  also 
been  taken  up  by  Kronecker  and  his  pupils.  W.  D.  H. 

The  Laking  of  Red  Corpuscles.  Hans  Koeppe  (PJliiger’s 
Archiv,  1903,  99,  33 — 91). — Evidence  is  adduced  that  the  red  discs 
are  covered  with  a  semi-permeable  membrane.  The  laking  of  blood 
is  due  to  the  destruction  of  this  membrane ;  this  may  be  brought 
about  by  the  differences  of  osmotic  pressure,  as  in  the  action  of  water. 
The  membrane  appears  to  be,  in  part  at  any  rate,  composed  of  fatty 
materials ;  the  solution  of  this  by  ether,  alcohol,  chloroform,  and 
acetone  explains  the  part  they  play  as  laking  agents.  Hydrogen  ions 
produce  laking  because  they  catalyse  esters,  and  hydroxyl  ions  because 
they  produce  saponification  of  esters.  Special  attention  is  directed  to 
the  influence  of  temperature  on  these  phenomena.  W.  D.  H. 

Concentration  of  Hydroxyl  Ions  in  Blood-serum.  G.  Farkas 
( Pfluger’s  Archiv,  1903,  98,  551 — 576). — The  hydroxyl  concentration 
of  seium  at  room  temperature  is  from  1  x  1G“7  to  3  x  10~7  normal 
solution.  The  serum  is  therefore  practically  neutral  in  reaction. 
The  concentration  is  increased  by  passing  a  stream  of  oxygen  through 
it.  W.  D.  H. 

Molecular  Concentration  of  Blood-serum  in  Pregnancy, 
and  of  Amniotic  Fluid.  G.  Farkas  and  E.  Scipiades  ( Pfluger’s 
Archiv,  1903,  98,  577 — 587). — During  pregnancy,  the  freezing  point 
of  the  serum  rises,  and  the  molecular  concentration  falls.  These  values 
return  to  the  normal  after  parturition  or  may  slightly  exceed  it  for  a 
time.  The  electrolyte  concentration  does  not  vary,  as  shown  by  the 
conductivity,  but  the  non-electrolytes  (excluding  proteids)  diminish 
during  pregnancy  until  delivery.  Proteids,  chlorine, and  hydroxyl  ion 
concentration  do  not  change.  The  results  in  man  are  similar  to  those 
in  other  mammals.  The  amniotic  fluid  is  a  hypertonic  solution  con¬ 
taining  traces  of  proteid,  and  is  not  a  simple  transudation  from  the 
blood.  W.  D.  H. 
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Separation  of  the  Constituents  of  Blood  to  which  the 
Decomposition  of  Hydrogen  Peroxide  is  Due.  Jules  Yille  and 
Joseph  Moitessier  (Bull.  Soc.  chim.,  1903,  [iii],  30,  978 — 982. 
Compare  this  vol.,  ii,  120,  and  Cotton,  Abstr.,  1901,  ii,  295). — 
The  authors  now  show  that  the  decomposition  of  hydrogen  per¬ 
oxide  by  defibrinated  blood  is  due  in  part  to  the  action  of  haemo¬ 
globin,  but  principally  to  an  enzyme  contained  in  the  stromae, 
and  which,  like  haemoglobin,  extravasates  from  the  red  corpuscles 
when  the  blood  is  diluted  with  water.  Preparations  of  the 
enzyme  have  been  obtained  by  precipitating  calcium  phosphate,  in 
presence  of  excess  of  calcium  chloride,  in  defibrinated  blood  previously 
mixed  with  nine  times  its  weight  of  water.  From  such  preparations, 
solutions  of  the  enzyme  can  be  obtained  by  treatment  with  dilute 
aqueous  solutions  of  ammonium  carbonate  or  citrate,  sodium  carbonate, 
disodium  hydrogen  phosphate,  or  acetic  acid  ;  and  from  the  solutions 
in  acetic  acid  or  ammonium  citrate  the  enzyme  itself  can  be  reprecipi¬ 
tated  by  the  addition  of  alcohol  or  ammonium  sulphate.  The  activity 
of  the  enzyme,  when  adhering  to  calcium  phosphate,  is  not  destroyed 
by  heating  at  100°,  but  solutions  are  no  longer  active  after  exposure 
to  a  temperature  of  70°  for  1  hour.  Solutions  of  the  enzymes  pass 
through  Chamberland  filters,  but  the  first  portion  of  the  filtrate  is 
inactive  owing  to  the  adhesion  of  the  enzyme  to  the  walls  of  the 
porous  cylinder.  Preparations  of  the  enzyme  have  been  obtained 
from  the  blood  of  the  horse,  cow,  sheep,  and  dog.  Blood-serum  does 
not  decompose  hydrogen  peroxide,  and  the  liquid  expressed  from 
lymphatic  ganglia  exerts  a  much  less  powerful  action  on  hydrogen 
peroxide  than  does  defibrinated  blood.  T.  A.  H. 

Parthenogenesis  produced  by  Carbon  Dioxide.  Yves  Delage 
(Compt.  rend .,  1903,  137,  449 — 451,  473 — 475). — By  the  action  of 
carbon  dioxide,  experimental  parthenogenesis  can  be  produced  in  star¬ 
fish  eggs,  and  the  larvae,  which  are  perfectly  formed,  lived  for  six 
weeks.  It  is  necessary  to  employ  this  reagent  after  the  emission  of 
the  polar  globules.  Similar  results  were  obtained  with  other 
echinoderms.  W.  D.  H. 

Artificial  Parthenogenesis.  Jacques  Loeb  (Univ.  California, 
Publ.  Physiol.,  1903,  1,  7 — 9). — A  preliminary  account  of  experiments 
with  the  eggs  of  limpets,  conducted  on  the  lines  of  the  author’s 
previous  work,  which  shows  that  these  molluscs  must  be  added  to  the 
list  of  animals  in  which  it  is  possible  by  physico-chemical  means  (short 
immersion  in  a  hypertonic  solution)  to  cause  the  unfertilised  eggs  to 
develop  into  swimming  larvae.  Mechanical  agitation  has  no  effect. 

W.  D.  H. 

End-products  of  Auto-digestion  of  the  Pancreas  and 
Yeast.  II.  Friedrich  Kutscher  and  Lohmann  (Zeit.  physiol.  Chan., 
1903,  39,  313 — 317.  Compare  this  vol.,  ii,  670). — The  end-products 
obtained  by  the  auto-digestion  of  yeast  are  practically  identical  with 
those  obtained  in  experiments  with  the  pancreas.  Attention  is  again 
drawn  to  the  presence  of  choline.  Auto-digestion  of  the  brain, 
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curiously  enough,  yields  no  free  choline ;  the  brain  tissue  evidently 
contains  no  enzyme  capable  of  decomposing  lecithin  ",  the  proteolytic 
action  is  also  small.  W.  D.  H. 

Influence  of  the  Autolytic  Ferment  on  Pancreatic  Digestion. 
Mieczyslaw  Halpern  (. Zeit .  physiol.  Chem.,  1903,  39,  377 — 389). — 
Experiments  on  the  liver  show  that  by  autolysis  alone  a  considerable 
amount  of  proteid  matter  is  digested.  The  addition  of  pancreatic 
ferment  assists  this  action.  It  is  suggested  that  the  greater  digestive 
power  of  pancreatic  extracts  on  fresh,  as  compared  with  cooked,  proteids 
may  be  due  in  part  to  the  simultaneous  action  of  autolytic  ferments. 
Details  regarding  the  form  in  which  nitrogen  is  present  in  the  products 
of  digestion  are  given.  W.  D.  H. 

Behaviour  of  Serum  towards  Tryptic  Digestion.  Carl 
Oppenheimer  and  Hans  Aron  ( Beitr .  chem.  Physiol.  Path.,  1903,  4, 
279 — 299). — Unaltered  serum  (especially  its  globulin  constituents) 
shows  a  great  resistance  to  tryptic  digestion  ;  this  is  removed  or 
lessened  by  previous  coagulation  of  the  proteids,  or  previous  treat¬ 
ment  with  pepsin-hydrochloric  acid.  The  action  of  an  antitrypsin 
will  only  explain  this  in  part,  for  heating  at  68°,  which  destroys  the 
antitrypsin,  only  somewhat  lessens  the  resistance ;  it  is  regarded  as 
probable  that  the  unaltered  serum  proteids  have  a  specific  configura¬ 
tion  which  renders  it  difficult  for  the  ferment  to  attack  them. 
Some  intermediate  substance  is  necessary  to  link  the  ferment  to  the 
proteid.  The  time  law  of  Schiitz  and  Dorissow  does  not  hold  with 
certainty  for  unaltered  serum  and  trypsin.  W.  D.  H. 

Combustion  of  the  Muscular  Carbohydrate  and  the  Influence 
of  the  Pancreas  on  it.  I.  Otto  Cohnueim  {Zeit.  physiol.  Chem., 
1903,39,  336 — 349). — Experiments  on  dogs  without  a  pancreas,  and 
also  with  the  cell-free  juices  of  muscle  and  pancreas,  show  that  for  the 
burning  of  dextrose  in  the  body  the  co-operation  of  two  organs, 
namely,  the  muscles  and  the  pancreas,  is  necessary.  The  combustion 
is  attributed  to  a  ferment  in  the  muscle  which  is  rendered  active  by  an 
internal  secretion  from  the  pancreas.  One  gram  of  muscle  is  able  to 
destroy  5 — 8  grams  of  dextrose.  This  action  is  inhibited  by  blood- 
serum.  The  action  of  bacteria  was  excluded  by  the  use  of  antiseptics. 

W.  D.  H. 

Fate  of  Proteids  introduced  through  the  Alimentary  Canal 
and  Otherwise.  Carl  Oppenheimer  {Beitr.  chem.  Physiol.  Path.,  1903, 
4,  263 — 278). — The  trend  of  much  recent  work  on  proteid  absorption 
has  been  to  show  that  the  proteid  molecule  is  broken  up  in  the 
alimontary  canal  into  simple  crystalline  products,  which  are  then 
resynthesised  to  form  the  body  proteids.  On  the  other  hand,  there  is 
little  doubt  that  a  certain  fraction  of  the  proteid  is  absorbed  un¬ 
changed  even  under  normal  circumstances,  and  is  discoverable  in  the 
blood  by  the  “  biological  test.”  The  amount  so  absorbed  depends  on 
several  factors,  of  which  the  amount  of  proteid  ingested,  the  activity 
of  the  digestive  juices  and  of  the  absorbing  epithelium  are  the  chief 


PHYSIOLOGICAL  CHEMISTRY. 


739 


It  cannot  be  doubted,  however,  that  the  unaltered  foreign  proteid  is 
assimilable  •  it  is  only  when  the  amount  so  taken  in  is  great  that  it 
passes  into  the  urine.  The  present  experiments  on  rabbits  show 
that  when  foreign  proteids  (serum  from  other  animals  and  egg-white) 
are  injected  intravenously  or  intraperitoneally,  they  are  directly 
utilised,  and  only  email  but  variable  amounts  pass  into  the  urine. 
The  amount  shows  no  relationship  to  precipitin  formation. 

W.  D.  H. 

Absorption  of  Proteids.  M.  Ascoli  and  L.  Vigano  (Zeit.  physiol. 
Chem.,  1903,  39,  283 — 304). — After  feeding  dogs  on  egg-white,  the 
lymph  became  precipitable  by  blood-serum  immunised  against  this 
proteid.  The  result  with  the  blood-serum  of  these  animals  is  variable. 
Corresponding  results  were  obtained  after  feeding  the  animals  on 
roasted  meat.  W.  D.  H. 

Digestibility  of  Vegetables.  A.  P.  Bryant  and  R.  D.  Milner 
(Amer.  J.  Physiol.,  1903,  10,  81 — 99). — The  experiments  were  made 
on  three  healthy  young  men ;  the  faeces  were  examined  first  for 
a  period  during  which  a  standard  mixed  diet  was  taken,  and  then  for 
a  period  of  three  days,  during  which  a  measured  amount  of  certain 
vegetables  (cabbage,  potatoes,  beets,  or  apples)  was  added.  Of  these, 
the  result  was  that  the  amount  of  cabbage  utilisable  was  lowest.  The 
carbohydrate  throughout  was  well  digested  and  absorbed ;  the  foods  men¬ 
tioned  are  thus  sources  of  energy  ;  so  far  as  proteid  and  fat  are  con¬ 
cerned,  they  are  of  little  value.  Their  chief  use  appears  to  be  to  add 
variety  and  palatability  to  the  diet.  Their  bulkiness  is  also  useful  in 
keeping  up  a  healthy  activity  of  the  alimentary  tract.  W.  D.  H. 

Chemical  Investigations  on  Lymphatic  Organs.  III.  Ivar 
Bang  ( Beit?' .  chem.  Physiol.  Path.,  1903,  4,  362 — 377.  Compare  this 
vol.,  ii,  664). — The  following  table  contrasts  the  composition  of 
cells  from  the  thymus  and  lymph-glands  : 

Thymus.  Lymph-glands. 


Water  .  80-41  80*41 

Proteids  .  15  52  13  79 

Histon  nucleinite  .  345  0-69 

Nucleo-proteid .  1*08  l-06 

Substances  soluble  in  alcohol .  2‘48  4-76 

Ash  .  1-59  1-05 


The  substance  called  histon  nucleinate  appears  to  be  a  purer  form 
of  what  has  been  termed  nucleo-histon.  It  contains  more  phosphorus 
than  the  nucleo-proteid.  Its  decomposition  products  in  both  thymus 
and  lymph-glands  are  histon,  para-histon,  and  nucleic  acids.  That 
from  the  thymus  contains  more  phosphorus.  The  nucleo-proteid  of  the 
thymus  contains  from  0-9  to  1*2  per  cent,  of  phosphorus;  that  of  the 
lymph  cells  0-83.  The  two  sets  of  cells  are,  however,  not  identical, 
as  shown  in  the  foregoing  table.  The  lymph  cells  are  stated  to  contain 
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no  fibrin-ferment.  The  cells  of  red  marrow  differ  from  both  the  fore¬ 
going  by  containing  no  histon.  Those  of  the  spleen  contain  only 
traces.  Blood  plasma  and  leucocytes  contain  no  histon ;  the  same  is 
true  for  exudations  and  transudations.  The  cells  of  a  round-celled 
sarcoma  yield  a  histon  nucleinate  identical  with  that  obtained  from 
lymph  cells.  W.  D.  H. 

Iron  in  the  Animal  Body.  Max  Sohmey  {Ze.it.  ’physiol.  Chem., 
1903,  39,  215 — 282). — A  large  number  of  estimations  of  the  amount  of 
iron  in  various  tissues,  especially  the  muscular  tissues  of  different 
animals,  are  given.  In  rabbits,  the  red  muscles  contain  rather  more 
than  the  pale ;  in  the  pig  and  hen,  the  opposite  is  true.  Feeding  on 
preparations  of  iron  slightly  raises  the  amount  in  the  muscles.  In 
different  animals,  the  percentage  of  iron  in  the  dry  muscle  varies 
from  0-005  to  0,0289.  The  numbers  obtained  are  usually  less  than 
those  given  by  Katz.  In  heart  muscle,  the  percentage  is  higher  than 
in  voluntary  muscle.  The  amount  in  the  heart  and  also  in  the  liver 
slightly  increases  with  the  age  of  the  animal.  W.  D.  H. 

Non-Prevalence  of  Potassium  Salts  in  the  Spleen  of 
Marine  Pishes.  Carlo  U.  Zanetti  ( Gazzetta ,  1903,  33,  i,  234 — 236). 
— In  most  works  on  physiology  or  physiological  chemistry,  the  state¬ 
ment  is  made  that  :  “  The  acids  of  the  spleen  are  generally  combined 
with  sodium  in  the  case  of  terrestrial  animals,  whilst  with  marine 
fishes  these  acids  are  united  almost  exclusively  with  potassium.”  The 
author  has  analysed  the  ashes  of  the  spleens  of  four  species  of  sea- 
fish,  the  following  numbers  representing  the  percentages  of  sodium 
and  potassium  oxides  in  the  total  alkali  oxide  contained  in  the 
spleen : 


Na20. 

k2o. 

Xiphias  ylaudius  . 

.  47-52 

4-56 

Orcynus  thynnus  . 

.  48-64 

3-22 

Puliprion  cernium . 

.  45-14 

6-60 

Cerna  gigas  . 

.  46-19 

4-48 

Further,  on  preparing  the  so-called  crystallised  spleen  of  Platner, 
the  peicentages  of  the  alkali  oxides  are  found  to  be:  (l)  for 
Xiphias  ylaudius ,  49’29  Na20  and  13'42  K20,  and  (2)  for  Orcynus 
thymus,  42  78  Na20  and  12'63  K20.  T.  H.  P. 

Formation  and  Composition  of  Fat  in  Hens.  Arthur 
Zaitschek  ( Pfliigcrs  Archiv,  1903,  98,  614 — 622). — Feeding  hens  on 
milk  lead*  to  ihe  formation  of  fat  in  these  animals  which  approaches 
butter  fat  in  composition,  except  that  the  amount  of  volatile  fatty  acids 
is  not  affected.  W.  B.  H. 

Formation  of  Sugar  in  the  Perfused  Liver.  Friedrich  Kraus, 
juu.  (Fflugi-r’s  Archiv ,  1903,  98,  452 — 463p — In  view  of  Seegen’s 
statement  that  the  liver  forms  sugar  from  the  products  of  proteolysis 
absorbed  from  the  alimentary  canal,  experiments  were  performed  in 
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which  the  liver  was  perfused  with  blood  by  Freund’s  apparatus  and 
peptone  was  added  to  the  blood.  No  increase  of  the  sugar  in  the  liver 
was  found.  W.  D.  H. 

The  Total  Glycogen  in  Dogs.  Bernhard  Schondorff  ( PJluger’s 
Arcliiv ,  1903,99,  191 — 242).— Pfliiger’s  method  of  estimating  glycogen 
was  used.  Great  variations  in  the  total  amount  of  glycogen  in  dogs 
occurs  with  constant  and  abundant  diet  of  meat  and  carbohydrate. 
The  lowest  value  per  kilo,  of  body  weight  obtained  was  7*6,  the  highest 
3 7 "87  grams.  For  every  100  grams  obtained  from  the  liver,  amounts 
varying  from  76 '2  to  398  grams  can  bo  obtained  from  the  rest  of  the 
body.  The  maximum  amount  of  glycogen  in  the  liver  was  18’7  per 
cent.  The  percentage  in  muscle  varies  from  0'72  to  3  72.  All  other 
organs  contain  appreciable  amounts.  W.  D.  H. 

Glucosamine  and  Chitose  in  the  Animal  Organism.  Pro  van 
Cathcart  (Zeit.  physiol.  Chem.,  1903,  39,  423 — 433). — A  few  experi¬ 
ments  on  rabbits  show  that  glucosamine  has  no  influence  on  glycogen 
formation.  Chitose  itself  slightly  increases  the  glycogen  in  liver  and 
muscles  ;  whether  it  acts  as  a  *  proteid-sparer  ’  is  uncertain. 

W.  D.  H. 

Chorionin.  K.  Farkas  ( PJluger’s  Archiv,  1903,  98,  547 — 550). — 
The  shell  of  the  silkworm’s  egg  consists  mainly  of  a  chitin-like  sub¬ 
stance  called  chorionin  by  Tichomiroff ;  it  can  be  prepared  by  a  method 
which  chiefly  depends  on  its  insolubility  in  gastric  juice.  Its  amount  in 
the  fresh  eggs  is  10-46  percent.,  or  29-03  per  cent,  on  the  dry  substance. 
It  contains  C,  49'63,  and  N,  15 '64  per  cent.,  and  the  energy- value  of 
1  gram  is  5115  calories.  The  substance  is  believed  to  be  a  source  of 
nutriment  and  energy  to  the  developing  embryo,  but  this  question  is 
still  left  open.  W.  D.  H. 

Haemocyanin  and  Hsemerythrin.  Rudolph  Kobert  ( Pfliiger's 
Archiv ,  1903,98,  411 — 433). — The  cephalopod  Eledone  was  used  as  the 
source  of  haemocyanin.  Decalcification  of  the  blood  by  means  of  an 
oxalate  was  found  to  prevent  fibrin  formation.  Oxyhaemocyanin 
shows  no  absorption  bands.  The  addition  of  sodium  or  potassium 
hydroxide  to  haemocyanin  gives  a  biuret  reaction  ;  the  copper  in  the 
molecule  cannot  therefore  be  so  closely  united  as  is  the  iron  in  haemo¬ 
globin.  The  blood  of  Aphysia  limacina  contains  no  haemocyaniu  ;  that 
of  Maja  verrucosa  does.  Haemocyanin  in  quite  dilute  solutions  can  be 
precipitated  by  zinc  sulphate  or  copper  sulphate  ;  from  the  precipitate, 
haemocyanin  can  be  recovered  unchanged.  No  evidence  of  the  exist¬ 
ence  of  a  compound  between  haemocyanin  and  carbon  monoxide  was 
found.  Blood  containing  haemocyanin  acts  catalytically  on  hydrogen 
peroxide.  Crystals  of  haemocyanin,  illustrations  of  which  are  given, 
can  be  obtained  by  a  modification  of  the  method  usually  adopted  for 
obtaining  proteid  crystals.  The  injection  of  haemocyanin  into  the  blood 
stream  of  rabbits  is  harmless. 

Haemerythrin,  the  pink  colouring  matter  in  the  blood  of  Sipunculus 
and  a  few  other  worms,  is  contained  in  the  blood  corpuscles  ;  it  contains 
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1'44  percent,  of  iron  (Cannot) ;  this  metal  is  not  so  firmly  united  to  the 
proteid  as  it  is  in  haemoglobin,  but  more  firmly  than  the  copper  in  haemo- 
cyanin.  Attempts  to  prepare  from  it  a  cyanogen  compound,  a  methsem- 
erythrin,  hsetnin  crystals,  haemochromogen,  and  hsematoporphyrin  failed. 
The  blood  acts  catalytically  on  hydrogen  peroxide,  but  the  serum  does 
not.  A  dilute  solution  of  cyclamin,  a  typical  hsemolytic  agent,  dissolves 
the  corpuscles,  Abrin  and  ricin  taken  as  examples  of  agglutinating 
agents,  produce  no  agglutination,  but  they  decolorise  the  corpuscles. 

W.  .1).  H. 

Variation  in  Cow’s  Milk  in  the  course  of  Lactation. 

A.  Tritnz  ( Zeit .  physiol.  Chem.,  1903,  39,  390 — 395). — Analyses  are 
given  of  the  milk  of  two  cows,  collected  at  intervals  during  the  course  of 
lactation.  In  the  later  periods,  the  amount  of  milk  secreted  diminishes, 
but  its  specific  gravity  and  most  of  the  solids,  including  the  proteids, 
relatively  are  increased.  The  proportion  of  albumin  to  casein  remains 
remarkably  constant  throughout.  W.  D.  H. 

Action  of  Saline  Purgatives.  John  Bruce  MacCallum  ( Univ . 
California  Publ.  Physiol.,  1903,  1,  5 — 6). — Barium  chloride,  sodium 
citrate,  fluoride,  sulphate,  tartrate,  oxalate,  and  phosphate  act  as  purga¬ 
tives  when  introduced  into  the  intestine  or  injected  subcutaneously  or 
intravenously.  The  salt  first  named  is  the  most  powerful,  and  the 
activity  decreases  in  the  salts  in  the  order  named.  Purgation  is  due 
to  increase  of  peristalsis  and  of  secretion.  The  flow  of  saliva  and 
urine  also  increases.  The  effect  is  manifested  within  one  minute  after 
intravenous  injection,  and  often  15  minutes  after  introduction  into  the 
intestine  ;  the  effect  is  therefore  produced  after  absorption,  and  is 
probably  due  to  action  on  the  central  or  peripheral  nervous  system. 
It  is  not  due  to  hindrance  of  absorption  from  the  intestine,  as  Schmie- 
deberg  thought.  The  effect  is  neutralised  by  the  injection  of  calcium 
chloride.  There  is  a  perfect  analogy  between  these  actions  and  the 
production  and  suppression  of  muscular  twitcbiDgs  and  nervous  hyper¬ 
sensitiveness  by  saline  solutions.  The  administration  of  calcium  is 
therefore  rational  in  those  cases  of  diarrhoea  which  accompany  hysteria 
and  nervous  excitability  of  any  sort.  W.  D.  H. 

Relation  of  the  Specific  Gravity  of  Urine  to  tbe  Solids 
Present.  II.  John  H.  Long  (J.  Amer.  Chem.  Soc.,  1903,  25, 
871 — 873.  Compare  this  vol.,  ii,  520). — Since  sodium  chloride  is  not 
a  product  of  metabolism  and  is  present  in  urine  in  very  variable  quan¬ 
tity,  a  method  has  been  devised  for  calculating  the  amount  of  solids 
other  than  sodium  chloride  in  urine.  The  quantity  of  sodium  chloride 
present  is  first  ascertained,  and  the  sp.  gr.  of  a  solution  of  this  salt  of 
corresponding  strength  is  deducted  from  the  sp.  gr.  of  the  urine.  The 
difference  multiplied  by  0’271  X  10,000  gives  the  amount  of  solids 
other  than  sodium  chloride  in  grams  per  litre.  E.  G. 

Occurrence  of  Monoamino-acids  in  the  Rabbit’s  Urine  after 
Phosphorus  Poisoning.  Emil  Abderhalden  and  Peter  Bergell 
Zeit.  physiol.  Chem,,  1903,  39,  464 — 466), — Small  quantities  of  amino- 
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acids  can  be  detected  by  the  use  of  /?-naphthalenesulphonic  chloride. 
In  rabbits,  after  phosphorus  poisoning,  large  quantities  of  glycine  and 
small  quantities  of  an  optically  active  amino-acid  were  found  in  the 
urine.  W.  D,  H. 

Influence  of  Protoplasmic  Poisons  on  Tryptic  Digestion. 

Rudolf  Kaufmann  ( Zeit .  physiol.  Chem.,  1903,  39,  434 — 457). — The 
difference  between  organised  and  unorganised  ferments,  so  far  as  the 
action  on  them  of  antiseptics  is  concerned,  is  only  a  matter  of  degree. 
Various  antiseptics  (toluene,  chloroform,  thymol,  sodium  fluoride)  were 
employed ;  they  destroy  tryptic  activity  in  time ;  after  24  hours’ 
action,  even  strong  solutions  of  trypsin  are  rendered  inactive. 

W.  D.  H. 

Nitrogen  and  Proteid  in  Faeces.  Arthur  Zaitschek  ( PJluger's 
Archiv,  1903,  98,  595 — 613). — The  estimation  of  nitrogen  in  fseces 
must  be  carried  out  with  the  fresh  material,  for  on  drying  the  loss  of 
nitrogen  is  often  considerable,  especially  in  carnivora.  The  previous 
addition  of  acid  before  drying  does  not  entirely  abolish  the  loss.  The 
nitrogen  which  is  lost  is  non-proteid.  The  estimation  of  proteid  in 
metabolism  experiments  is  necessary.  A  large  number  of  analyses  are 
given.  W.  D.  H. 

Behaviour  of  Phenylglycine  in  the  Animal  Organism.  Fritz 

Rosenfeld  ( Beitr .  chem.  Physiol.  Path.,  1903,  4,  379 — 380). — Phenyl¬ 
glycine  in  decigram  doses  acts  poisonously  on  rabbits,  producing 
glycosuria  ;  it  behaves,  therefore,  like  an  aniline  derivative. 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  of  Milk.  Henry  Tissier  and  Pascal  Gasching 
(Ann.  Inst.  Pasteur ,  1903,  17,  540 — 563). — The  authors  have  isolated 
from  milk  about  thirteen  different  organisms,  the  majority  of  which 
are  already  known.  Enterococcus  decomposes  sugars  to  give  i-lactic, 
acetic,  formic,  and  valeric  acids  with  traces  of  alcohol.  It  attacks 
dextrose  more  readily  than  it  does  lactose.  Staphylococcus  alhus 
and  S.  cilreus  are  of  rare  occurrence.  A  common  variety  of 
Bacillus  coli  was  also  isolated.  B.  foecalis  alcaligenes ,  owiDg  to  its 
faculty  of  flourishing  in  a  strongly  alkaline  medium,  plays  an  im¬ 
portant  rdle  in  the  putrefaction  of  milk.  B.  acidi  paralactici  induces 
lactic  fermentation  more  readily  than  either  Enterococcus  or  Bacillus 
coli,  and  it  yields  chiefly  e£-lactic  acid.  Proteus  vulgaris  anu  P. 
Zenckeri  occur  comparatively  rarely  in  milk.  Bacillus  subtilis  and 
B.  mesentericus  were  also  obtained.  B.  lactopropylbutyricus  non 
liquefaciens  is  a  new  species  and  is  fully  described ;  it  promotes  th§ 
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butyric  fermentation.  The  volatile  acids,  obtained  by  its  action  on 
dextrose,  consist  mainly  of  butyric  and  propionic  acids,  whilst  the  non¬ 
volatile  acids  are  i-lactic  acid  and  a  small  quantity  of  the  <i-isomeride. 
B.  putrijicus  coli,  O'idium  lactis,  Rhizopus  nigricans,  and  a  yeast, 
which  is  not  definitely  characterised,  were  also  isolated. 

Under  the  class  of  mixed  ferments  are  included  those  organisms 
which  simultaneously  attack  proteids  and  carbohydrates  ;  this  class  is 
sub-divided  into  (a)  proteolytic  organisms,  such  as  Staphylococcus,  and 
( h )  peptolytic  organisms,  such  as  Enterococcus ,  Bacillus  coli,  B.  acidi 
paralactici,  and  B.  lactopropylbutyricus.  The  simple  ferments,  on  the 
other  hand,  which  confine  their  action  to  proteids,  are  also  sub-divided 
into  proteolytic  organisms,  such  as  B.  mesentericus,  B.  subtilis, 
B.  putrijicus,  Proteus  vulgaris,  and  into  peptolytic  organisms,  such  as 
Proteus  Zenckeri  and  Bacillus  fcccalis  alcaligenes. 

Milk,  obtained  from  a  dairy,  usually  contains  all  the  micro¬ 
organisms  necessary  for  its  complete  decomposition.  The  mixed 
ferments  first  cause  a  complex  acid  fermentation,  then  the  lactic 
fermentation,  and  finally  a  lactic,  propionic,  and  butyric  fermentation  ; 
milk  is  simultaneously  coagulated  by  the  simple  ferments  ;  the  moulds 
destroy  the  acid  products  and  attack  the  casein  ;  the  proteids  are 
finally  attacked  by  the  simple  ferments.  A.  McK. 

Nitrogen-fixing  Bacteria.  Ed.  von  Freudenreich  ( Centr .  Bald. 
Par.,  1903,  ii,  10,  514 — 522). — In  accordance  with  the  results  of 
Gerlach  and  Yogel  {Centr.  Bald.  Par.,  ii,  8,  669,  and  9,  817),  it  was 
found  that  pure  cultivations  of  Azotobacter  chroococcum  assimilate  lree 
nitrogen.  When  grown  in  nutritive  solutions  containing  dextrose, 
somewhat  more  nitrogen  is  fixed  than  with  mannitol.  The  growth 
is,  however,  much  greater  in  mixed  than  in  pure  cultures  (compare 
Beyerinck,  this  vol.,  ii,  34).  The  bacterium  seems  to  be  widely  dis¬ 
tributed  in  soils  and  was  found  at  a  depth  of  50  cm. 

The  best  temperature  for  cultivating  the  bacteria  is  30°. 

N.  II.  J.  M. 

Nitrogen-fixing  Bacteria.  Max  Gerlach  and  Ignaz  Yogel 
{Centr.  Bald.  Par.,  1903,  ii,  10,  636 — 643). — Bacteria  of  the 
Azotobacler  group  cannot  exist  without  calcium  and  phosphoric  acid. 
Potassium  and  sodium  are  not  essential,  but  their  presence  is  favourable 
both  to  the  growth  of  the  bacteria  and  to  nitrogen-fixation. 

Old  cultivations  of  the  bacteria  lose  much  of  their  vigour  and 
become  more  and  more  sensitive  towards  dextrose  in  large 
amounts.  All  attempts  to  maintain  the  vigour  of  the  cultivations 
failed,  the  greatest  amount  of  nitrogen  always  beiDg  fixed  by  cultures 
recently  obtained  from  the  soil. 

Pure  cultivations  of  Azotobacler  assimilated  much  more  nitrogen 
(56'3  mg.  per  litre  in  11  weeks)  than  when  cultivated  with  yeast 
(N  =  33-3  mg.),  mould  fungus  (N  =  22’2  mg.),  and  with  Streptoihrix 
(N  =  22-0  mg.).  The  yeast  and  Streptoihrix  completely  failed  in 
absence  of  Azotobacter.  The  mould  fungus  showed  some  growth  in 
absence  of  Azotobacter  and  produced  the  cherry-red  dye,  but  the 
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amount  of  nitrogen  in  the  culture  was  so  small  as  to  be  within  the 
limits  of  analytical  error.  N.  H.  J.  M. 

Production  of  Mannitol  by  the  Ferments  of  Sour  Wine. 

Pierre  Maze  and  A.  Perrier  ( Ann .  Inst.  Pasteur,  1903,  17, 
587 — 598). — The  ferment  of  sour  wine  has  the  same  physiological 
properties  as  Gayon’s  mannitic  ferment.  It  secretes  zymase,  a  lactic 
diastase,  and  probably  a  third  diastase  capable  of  converting  sugar 
into  3  mols.  of  acetic  acid.  In  presence  of  lievulose,  mannitol  is  formed 
by  the  action  of  the  hydrogen  liberated  from  water.  Bacteria  which 
liberate  hydrogen  are  incapable  of  transforming  lievulose  into  mannitol. 
The  amylobacteria  cultivated  in  a  10  per  cent,  solution  of  invert  sugar 
in  presence  of  calcium  carbonate  failed  to  produce  mannitol. 

N.  H.  J.  M. 

Respiration-coefficient  of  Different  Yeasts  on  Various 
Nitrogenous  Nutritive  Media.  E.  Wosnessensky  and  E.  Elisseeff 
( Centr .  Bald.  Par.,  1903,  ii,  10,  629 — 636). — Three  yeasts  were 
employed :  Saccliaromyces  cerevisice,  I.  Hansen,  Schizosaccharornyces 
Pombe,  and  Saccliaromyces  Ludwigii.  The  cultures  were  made  in 
test-tubes,  coated  inside  with  a  layer  of  gelatin  (containing  peptone, 
minerals,  and  sucrose),  inverted  over  mercury.  The  tubes  were 
kept  in  the  dark.  Prom  time  to  time,  samples  of  the  gas  were 
removed  for  analysis,  and  the  amounts  of  carbon  dioxide,  oxygen,  and 
nitrogen  determined. 

It  was  found  that  the  respiration-coefficients  depend  on  the  variety 
of  the  yeast  and  on  the  nutritive  media.  In  the  method  of  cultivation 
adopted,  the  respiration-coefficients  were  usually  high,  indicating  that, 
notwithstanding  the  abundant  aeration,  alcoholic  fermentation  had 
taken  place  (compare  Buchner  and  Rapp,  Zeit.  Biol.,  1898,  37,  32). 

Schizosaccharornyces  Pombe,  cultivated  in  ammonium  phosphate,  gave 
very  low  coefficients,  which  is  attributed  to  the  absence  of  alcoholic 
fermentation.  N.  H.  J.  M. 

Chemistry  of  Yeast.  Theodor  Sedelmayr  ( Chem .  Centr.,  1903, 
ii,  258  ;  from  Z.  Brauwes.,  26,  381 — 385  and  397 — 402). — The  lecithin 
of  yeast  was  shown  by  analysis  to  be  dipalmitincholinlecithin.  The 
extreme  difficulty  with  which  albumin  is  separated  from  lecithin  renders 
it  probable  that  Hoppe-Seyler  and  Liebermann  are  correct  in  believing 
that  lecithin  does  not  occur  in  yeast  in  the  free  state,  but  as  a  lecith- 
albumin. 

As  regards  other  substances  present,  a  carbohydrate  which  showed 
the  a-naphthol  reaction  (Molisch),  and,  after  inversion,  yielded  a 
d-osazone,  was  found.  Xanthine  bases  and  amides  were  not  detected, 
but  hypoxanthine  and  adenine  were  found. 

Ammonium  carbonate  extracts  of  yeast  yielded  coagulable  proteids 
and  non-coagulable  substances,  probably  similar  to  ^-mucin.  The 
predominating  constituent  of  ordinary  yeast  extract  is  the  “  peptonoid 
substance.”  N.  H.  J.  M. 
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Bread  Fermentation.  Carlo  Parenti  ( Chem .  Centr.,  1903,  ii, 
304  ;  from  Bol.  chim.  farm.,  1903,  42,  353 — 357). — Bread  fermentation 
consists  essentially  in  the  alcoholic  fermentation  of  the  sugar  present 
in  the  meal  (compare  Boutroux,  Abstr.,  1891,  1532).  There  is,  in 
addition,  a  conversion  of  gluten  into  soluble  proteids  induced  by  some 
ferment,  other  than  yeast,  which  is  present  in  the  meal. 

There  was  no  change  in  the  starch  and  dextrin.  N.  H.  J.  M. 

Power  of  Resistance  of  some  Mould  Fungi  towards  Metal 
Poisons.  Carl  Pulst  ( Bied .  Centr.,  1902,  32,  563 — 565  ;  from 
Jahrb.  wiss.  Bot.,  37,  205 — 263,  and  Naturwiss.  Rundsch.,  17,  No.  35). 
— Experiments  were  made  on  the  behaviour  of  Mucor  muceda,  Asper¬ 
gillus  niger,  Botrytis  cinerea,  and  Penicillium  glaucum  towards  copper, 
zinc,  and  nickel  sulphates  and  other  salts. 

Analysis  of  Penicillium  grown  in  presence  of  copper  sulphate 
showed  that  the  fresh  substance  contained  0'05  per  cent,  of  copper. 
The  absence  of  any  poisonous  effect  may  be  due  to  copper  being 
retained  by  the  tissues  or  by  dead  cells,  or  to  the  formation  of  insoluble 
copper  compounds  with  organic  matter  secreted  by  the  protoplasm. 

N.  H.  J.  M. 

Formation  of  Glycogen  in  Fungi  grown  in  Solutions  of  Sugar. 

Emile  Laurent  ( Compt .  rend.,  1903,  137,  451 — 453). — The  formation 
of  glycogen  in  moulds  grown  in  a  saline  solution  containing  a  small 
quantity  of  sugar  is  much  increased  by  the  addition  of  hydrochloric 
acid  (1  in  1000 — 2000).  By  adding  a  small  amount  of  malto-peptone, 
growth  increases,  but  the  formation  of  a  reserve  of  glycogen  diminishes. 

W.  D.  H. 

Intramolecular  Respiration  of  the  Sugar  Beet.  Julius 
Stoklasa,  Johann  Jeli'nek  and  Eugen  Vitek  (Zeit.  Zuckerind.  Bohm., 
1903,  27,  633 — 662). — By  a  long  series  of  quantitative  experiments 
on  the  normal  and  intramolecular  respiration  of  sugar  beets  under 
aseptic  conditions,  it  is  shown  that  the  amount  of  carbon  dioxide 
evolved  during  normal  respiration  is  always  about  double  that 
given  off  in  intramolecular  respiration.  With  fall  of  temperature,  the 
evolution  of  carbon  dioxide  diminishes.  The  intensity  of  the  respira¬ 
tion  varies  considerably  with  the  condition  of  development  of  the  beet, 
and  with  young  beet  is  extraordinarily  high,  but,  as  the  age  increases, 
the  respiration  diminishes  very  considerably.  Parallel  with  the 
respiration  runs  the  assimilation  carried  on  by  the  chlorophyll. 
After  all  the  reserve  material  in  the  root  has  been  used  up,  the 
respiration  is  very  low  and  sinks  further  when  the  leaves  die  off. 
The  respiration  is  most  intense  in  the  upper  parts  of  the  root,  and 
takes  place  to  a  much  less  extent  in  the  middle  and  lower  portions. 
The  nitrogenous  matter  and  the  proteolytic  enzyme  are  distributed 
in  the  same  way. 

The  results  obtained  show  clearly  that  the  anaerobic  respii-ation 
of  the  sugar  beet  is  a  process  identical  with  the  alcoholic  fermenta- 
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tion  carried  out  by  yeast ;  carbon  dioxide  and  alcohol  are  formed, 
together  with  smaller  proportions  of  glycerol  and  succinic  acid. 

T.  H.  P. 

Disappearance  of  Reducing  Sugar  in  Sugar-cane.  Harvey 
W.  Wiley  (J.  Amer.  Chem.  Soc.,  1903,  25,  855— 857).— The  propor¬ 
tion  of  reducing  sugar  to  sucrose  in  the  juice  of  the  sugar-cane  is 
very  high  in  the  early  stages  of  growth,  but  is  gradually  reduced  to  a 
minimum  as  the  plant  approaches  maturity.  Any  deterioration  in 
the  plant  due  to  injury  or  over-ripeness  tends  to  increase  again 
the  percentage  of  reducing  sugar  at  the  expense  of  the  sucrose. 
Four  samples  of  sugar-cane  have  been  recently  examined  the 
juice  of  which  contained  no  reducing  sugar.  These  are  the  only 
samples  ever  analysed  by  the  author  in  which  this  phenomenon  has 
been  observed.  E.  G. 

Sucrose  in  Plants.  Emile  Bourquelot  ( J '.  Pharm.  Chim.,  1903, 
[vi],  18,  241 — 248). — The  author  has  concluded  his  research  as  to 
the  presence  of  sucrose  in  plants  by  means  of  the  invertin  process 
(Abstr.,  1902,  ii,  55).  A  variety  of  roots,  fruits,  seeds,  barks,  grains, 
&c.,  has  been  subjected  to  the  test.  As  to  the  result,  it  may  be 
stated  that  sucrose  is  one  of  the  most  widely  distributed  substances 
in  phanerogamic  plants.  L.  de  K. 

Avenine.  St.  Weiser  (PJliiger’s  Archiv,  1903,  98,  623 — 630). — 
Sanson  described  an  alkaloid  obtainable  from  oats,  which  he 
termed  avenine  (Abstr.,  1884,  915).  In  yielding  an  alkaloid,  oats 
would  therefore  be  exceptional  among  the  Graminacece.  Wrampel- 
meyer  (Abstr.,  1889,  1223)  doubted  the  correctness  of  Sanson’s 
results,  and  the  present  research  shows  that  oats  do  not  contain  any 
alkaloid.  Sanson’s  avenine  was  probably  a  mixture  of  proteid 
materials.  W.  D.  H. 

Proteolytic  Enzyme  of  Germinating  Barley  (Malt).  Fr. 

Weiss  {Chem.  Centr.,  1903,  ii,  298 — 299  ;  from  Meddel.  Carlsberg 
Lab.,  1903,  and  Zeit.  Ges.  Brauwes.,  26,  301 — 305 ;  318 — 322  ; 
334—338;  352—355  ;  368—371  ;  386—389;  403—412  ;  426—428, 
and  446 — -449.  Compare  Abstr.,  1901,  ii,  69). — The  enzyme  peptase 
which  produces  albumoses  and  peptones  is  active  at  low  temperatures 
(4°,  20°),  but  the  most  suitable  temperature  is  51°,  at  which  the  action 
is  nearly  twice  as  much  as  at  35°  or  at  60°.  The  conversion  of 
albumoses  by  the  second  enzyme,  tryptase,  into  substances  which  are 
not  precipitated  by  tannic  acid  is  a  slower  process.  Its  optimum 
temperature  is  45 — 50°  (probably  47 — 48°),  but  at  35°  the  action  is 
not  much  slower ;  at  60°,  the  action  is  much  retarded,  and  at  70°  it 
ceases  altogether. 

Solutions  of  proteids  of  low  concentration  showed  the  least  actual 
amount,  but  the  greatest  percentage,  of  decomposition  products.  The 
greatest  action  was  in  solutions  containing  3 — 4  per  cent,  of  proteids. 

N.  H.  J.  M. 
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Fermentative  Fat-hydrolysis.  Karl  Braun  (Ber.,  1903,  36, 
3003 — 3005.  Compare  this  vol.,  ii,  446). — Abrin  from  Abrus 
precatorius  hydrolyses  castor  oil  seeds  only  with  extreme  slowness. 
Previous  heating  to  90°  entirely  destroys  the  action  of  the  ferment. 
Crotin  has  no  action  on  castor  oil  seeds.  E.  F.  A. 

Effect  of  Sulphurous  Acid  on  Plants  and  Fishes.  Josef 
Konig  and  J.  Hasenbaumer  ( Bled .  Centr.,  1903,  32,  535—536;  from 
Fiihling’s  landw.  Zeit.,  1902,  853  and  893). — Sulphurous  acid  and 
calcium  hydrogen  sulphite  increased  the  total  ash  of  plants  and  the 
percentages  of  potassium,  calcium,  and  sulphuric  acid  in  the  ash.  The 
same  effect  has  been  observed  when  plants  have  been  exposed  to  air 
containing  sulphur  dioxide. 

In  water-cultures,  50  mg.  of  sulphurous  acid  or  calcium  hydrogen 
sulphite  per  litre  killed  the  plants  in  a  short  time. 

A  carp  weighing  195  grams  and  a  tench  weighing  48  grams  were  not 
injured  by  1 7 *5  mg.  of  calcium  sulphite  per  litre;  but  20 — 30  mg. 
of  free  acid  and  30 — 50  mg.  of  calcium  hydrogen  sulphite  are 
injurious.  Goldfish  are  somewhat  less  sensitive.  N.  H.  J.  M. 

Experiments  on  Peas  in  Water  Culture.  John  Golding  {Centr. 
Bakt.  Par.,  1903,  ii,  11,  1 — 7). — Peas  were  grown  in  non-nitrogenous 
solutions  under  the  following  conditions  :  (1)  the  roots  were  completely 
covered  with  water ;  (2)  air  was  further  excluded  by  a  layer  of  oil  on 
the  water ;  (3)  part  of  the  roots,  with  nodules,  were  exposed  to  air  ; 
(4  and  5)  the  roots  were  completely  covered,  air  and  oxygen  respectively 
being  passed  through  the  solution.  The  solutions  were  inoculated  by 
means  of  extracts  of  pea-nodules. 

No  fixation  of  nitrogen  took  place  when  access  of  nitrogen  and 
oxygen  to  the  roots  was  prevented  by  a  layer  of  oil  on  the  surface 
of  the  water.  In  absence  of  oil,  some  assimilation  took  place,  but 
this  may  have  been  due  to  the  difficulty  of  keeping  the  surface  nodules 
always  submerged. 

The  growth  of  the  plants,  which  depended  on  nitrogen  assimilation 
was  much  less  than  in  presence  of  combined  nitrogen.  In  sand 
cultures,  inoculated  plants  produced  as  much,  or  more,  growth  than 
when  supplied  with  combined  nitrogen,  but  without  inoculation. 

N.  H.  J.  M. 

Ash.  Constituents  of  Potato  Leaves  at  Different  Periods  of 
Growth  and  under  Different  Manurial  Conditions.  Josef 
Seissl  {Chem.  Centr.,  1903,  ii,  56 — 57  ;  from  Zeit.  landw.  Versuchswes. 
0esterr.,O,  537 — 554). — Kainiteand  superphosphate  raised,  directly  or 
indirectly,  the  percentages  of  calcium  and  magnesium.  The  greatest 
amounts  of  phosphoric  acid  were  found  at  the  flowering  period,  or 
immediately  afterwards,  whilst  the  other  constituents  did  not  reach 
their  maximum  until  later.  The  relation  between  potassium  and 
phosphoric  acid  was  frequently  1  : 3  to  1 :  4,  and  the  relation  between 
magnesium  and  calcium  still  more  regularly  1  ;  2'6 — 2-9. 

N.  H.  J.  M. 
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Manurial  Experiments  with  Seed  Beet.  Hermann  Briem 
( Bied .  Centr .,  1903,  32,  668 — 670;  from  Oesterr.-Ung.  Zeit.  Ruben 
zuckerind.  u.  Landw.,  32,  Heft  1). — Molasses  slump  (containing  1ST,  3  ; 
K20,  11;  and  CaO,  5  per  cent.)  may  be  utilised  to  economise  sodium 
nitrate,  but  cannot  replace  it  entirely.  N.  H.  J.  M. 

Action  of  Lime  on  certain  Nitrogenous  Substances  con¬ 
tained  in  Beet  Juice.  Eugene  Sellier  (Zeit.  Ver.  deut.  Zuckerind., 
1903,  571,  787 — 798). — From  the  results  of  a  series  of  experiments 
on  the  action  of  lime  and  subsequent  saturation  with  carbon  dioxide 
on  beet  juice  under  conditions  similar  to  those  obtaining  in  the  practical 
treatment  of  the  juice,  the  author  concludes  that  the  evolution  of 
ammonia  observed  is  due  exclusively  to  the  hydrolysis  of  the  acid 
amides.  The  other  nitrogenous  substances  present  in  the  juice  undergo 
change  without,  however,  giving  rise  to  ammonia.  Coagulated  proteids 
are  not,  under  ordinary  conditions,  dissolved  again  by  the  action  of 
lime,  but  by  long-continued  treatment  they  are  attacked  and  apparently 
converted  into  a  soluble  form.  It  is  hence  recommended  to  heat  the 
limed  juice  to  about  80°  for  not  longer  than  30  minutes.  Saturation 
of  the  limed  juice  with  carbon  dioxide  does  not  purify  it  from  nitro¬ 
genous  products  excepting  by  removing  dissolved  ammonia. 

T.  H.  P. 

Course  of  Absorption  of  Phosphoric  Acid  in  Sugar  Beet. 
Ach.  Gregoire  ( Ghem .  Centr.,  1903,  ii,  59 — 60;  from  Bui.  Inst.  Chim. 
Bad.  Gembloux,  1903,  No.  73,22 — 31). — Phosphoric  acid  was  determined 
at  intervals  of  two  weeks  by  oxidising  the  dried  roots  with  sulphuric 
and  nitric  acids.  The  greatest  assimilation  was  in  August.  Very 
little  of  the  phosphoric  acid  of  the  manure  (superphosphate)  was 
utilised,  the  greatest  amount  being  at  the  commencement  of  growth, 
when  about  one-fifth  of  the  total  phosphoric  acid  absorbed  was  derived 
from  the  manure.  Nevertheless,  the  effect  of  phosphoric  acid  manuring 
on  the  crops  was  very  considerable,  and  this  is  attributed  to  the  small 
amount  of  readily  available  phosphoric  acid  taken  up  at  the  commence¬ 
ment.  N.  H.  J.  M. 

Nitrogen  in  Atmospheric  Precipitation.  B.  M.  Welbel 
(Bied.  Centr.,  1903,  32,  649 — 650  ;  from  J.  exper.  Landw.,  1903,  4, 
194.  Compare  this  voh,  ii,  508). — In  1902,  the  rainfall  at  Ploty 
amounted  to  410'5  mm.  The  rain-water  contained  NH3,  1'003  ;  HN02, 
0.030  ;  and  HN03,  0'253  per  million.  N.  H.  J.  M. 

Dependence  of  the  Amount  of  Nitrogen  as  Nitrates  on  the 
State  of  Cultivation  of  the  Soil.  It.  Tretjakoff  (Bied.  Centr., 
1903,  32,  507 — 512;  from  J.  exper.  Landw.,  1902,  580 — 608). — Early 
ploughing  increased  the  amounts  of  nitrates  in  the  soil.  In  dry 
weather,  an  application  of  farmyard  manure  acted  unfavourably,  nitri¬ 
fication  being  diminished  and  denitrification  increased ;  the  manured 
plot  yielded  less  grain  and  straw  than  the  unmanured  plot. 

Leguminous  crops  increased  the  total  nitrogen  of  the  soil  and  the 
nitrogen  soluble  in  water,  the  increase  being  chiefly  in  the  form  of 
ammoniacal  nitrogen.  N.  H.  J.  M. 
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Action  of  Phosphoric  Acid  in  Different  Phosphates.  Oskar 

Bottchek  ( Bied .  Centr.,  1903,  32,  655 — 659  ;  from  lllustr.  Landw. 
Zeit.,  1903,  31  and  32). — The  results  of  pot  experiments  in  which  oats 
were  manured  with  double  superphosphate  and  with  new  phosphatic 
manures  showed  that  the  value  of  basic  slag  should  be  estimated 
according  to  the  amount  of  phosphoric  acid  soluble  in  citric  acid,  and 
that  the  Dafert-Beitmair  method  is  unsuitable.  N.  H.  J.  M. 
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The  Testing  and  Employment  of  Normal  Sodium  Oxalate 
in  Volumetric  Analysis.  S.  P.  L.  Sorensen  (Zeit.  anal.  Chern., 
1903,  42,  512 — 516). — Since  the  publication  of  the  previous  paper  on 
this  subject,  a  pure  oxalate,  completely  freed  from  water  by  drying  at 
240°,  has  been  placed  on  the  market.  The  remainder  of  the  pap^r  is 
a  resume  of  the  methods  already  described  (this  vol.,  ii,  681). 

M.  J.  S. 

Method  for  the  Detection  of  Chlorides,  Bromides,  and 
Iodides.  Stanley  Benedict  and  J.  F.  Snell  (/.  Amer.  Chem.  Soc., 
1903,  25,  809 — 814). — The  following  method  for  the  detection  of 
chlorides,  bromides,  and  iodides  in  presence  of  one  another  is  recom¬ 
mended  as  simple,  delicate,  and  trustworthy. 

Potassium  iodate  and  acetic  acid  are  added  to  the  neutral  solution  ; 
a  coloration  indicates  the  presence  of  iodide,  which  can  be  confirmed 
by  shaking  a  portion  of  the  solution  with  chloroform  or  carbon  di¬ 
sulphide.  If  iodide  is  present,  a  further  quantity  of  potassium  iodate 
is  added  to  the  solution  and  the  liberated  iodine  is  expelled  by  boiling. 
The  whole  of  the  iodine  having  been  thus  removed,  dilute  nitric  acid 
is  added  ;  if  a  coloration  is  produced,  the  presence  of  bromide  is 
indicated  and  may  be  confirmed  by  shaking  a  portion  of  the  solution 
with  chloroform  or  carbon  disulphide.  The  solution  is  boiled  until 
colourless,  and  potassium  iodide  is  then  added.  The  potassium  iodide 
destroys  the  excess  of  iodate,  and  the  excess  of  iodide  is  in  turn 
decomposed  by  the  nitric  acid.  The  solution  is  again  boiled  until 
colourless,  and  is  then  treated  with  an  equal  volume  of  concentrated 
nitric  acid  and  a  few  drops  of  silver  nitrate  solution.  The  production 
of  a  white  precipitate,  insoluble  on  boiling,  indicates  the  presence  of 
chloride. 

If  a  thiocyanate  is  present,  the  test  for  iodide  must  be  made  in  a 
small  portion  of  the  solution  after  the  addition  of  sodium  acetate.  The 
main  portion  of  the  solution  is  treated  as  already  described,  the  thio- 
cyanic  and  hydriodic  acids  being  both  completely  oxidised  in  presence 
of  the  acetic  acid. 

If  salts  of  other  acids  are  present,  the  solution  is  acidified  with  dilute 
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nitric  acid  and  silver  nitrate  is  added.  The  precipitate  is  washed  and 
digested  with  zinc  and  dilute  sulphuric  acid ;  the  resulting  solution  is 
neutralised,  filtered,  and  examined  by  the  method  already  described. 

E.  G. 

Purification  and  Estimation  of  Iodine.  Abraham  Gross  (/. 
Amer.  Chein.  Soc.,  1903,  25,  987 — 990). — Stas’s  method  of  dissolving 
iodine  in  concentrated  potassium  iodide,  precipitating  with  water,  and 
subsequent  drying  and  sublimation  was  found  to  give  the  purest 
specimen.  The  best  drying  agent  was  found  to  be  sulphuric  acid, 
although  the  iodine  is  not  contaminated  by  drying  over  calcium 
chloride. 

The  purity  of  the  iodine  may  be  ascertained  by  titration  as  follows  : 
2  grams  of  the  sample  are  placed  in  a  flask  with  40  c.c.  of  water 
and  4  grams  of  granulated  zinc.  When  colourless,  the  liquid  is  diluted 
to  500  c.c.,  and  in  50  c.c.  of  this  the  iodine  is  titrated  with  silver 
nitrate,  using  potassium  chromate  as  indicator.  L.  de  K. 

Preparation  of  Pure  Iodine ;  Action  of  Dry  Potassium  Di¬ 
chromate  on  Alkali  Bromides.  Lucien  L.  de  Koninck  ( Ghent . 
Centr.,  1903,  ii,  523 — 524;  from  Bull.  Assoc,  beige  des.  chim.,  1903, 
17,  157 — 165). — In  a  previous  paper  by  the  author  on  the  prepara¬ 
tion  of  pure  iodine  {ibid.,  17,  15),  it  was  assumed  that,  unlike  the 
alkali  iodides,  the  bromides  were  not  decomposed  by  fusion  with 
potassium  dichromate,  but  subsequent  experiments  have  shown  such 
not  to  be  the  case.  Potassium  bromide,  when  fused  with  potassium 
dichromate,  loses  the  greater  portion  of  its  bromine.  When,  however, 
a  certain  amount  of  normal  potassium  chromate  has  been  added,  no 
reaction  takes  place.  This  accounts  for  the  fact  that  a  mixture  of 
much  potassium  iodide  with  but  little  bromide  still  yields  pure  iodine, 
as  the  normal  chromate  formed  in  the  reaction  prevents  the  decom¬ 
position  of  the  bromide.  L.  de  K. 

New  Method  for  the  Estimation  of  Sulphuric  Acid.  R. 
Silberberger  {Ber.,  1903,  36,  2755 — 2762). — The  estimation  of  sul¬ 
phuric  acid  by  barium  chloride  involves  several  sources  of  error, 
in  which  the  solubility  of  barium  sulphate  in  acids  approximately 
compensates  the  retention  of  barium  chloride  by  the  precipitate. 
The  inaccuracy  is  greater  in  presence  of  iron.  These  defects  are 
completely  avoided  by  precipitation  with  an  alcoholic  solution  of 
strontium  chloride.  The  precipitated  strontium  sulphate  is  crystal¬ 
line,  filters  and  washes  readily,  and  does  not  retain  any  chloride,  and 
the  filtrate  is  entirely  free  from  sulphate.  The  presence  of  iron  or 
zinc  salts  has  no  influence  on  the  purity  of  the  precipitate.  The 
method  was  tested  in  its  application  to  the  estimation  of  sulphur  in 
pyrites  with  favourable  results.  C.  H.  D. 

Titration  of  Sulphuric  Acid  by  Benzidine  Hydrochloride. 
Wolf  Johannes  Muller  and  Karl  Durkes  {Zeit.  anal.  Chem.,  1903, 
42,  477 — 492). — The  principle  of  this  method  has  already  been 
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described  (Abstr.,  1902,  ii,  425).  The  authors  now  describe  experi¬ 
ments  with  more  widely  varying  quantities  of  sulphuric  acid,  as  well  as 
the  conditions  necessary  for  accuracy.  The  precipitated  benzidine 
sulphate  always  carries  down  a  little  of  the  hydrochloride ;  by  pre¬ 
cipitation  at  boiling  temperature,  this  is  reduced  to  a  minimum.  Free 
sulphuric  acid  requires  to  be  exactly  neutralised  before  titration,  as 
the  acidity  of  benzidine  hydrochloride  is  not  altered  by  the  addition 
of  sulphuric  acid.  The  error  due  to  the  solubility  of  benzidine  sulphate 
can  be  eliminated  by  working  at  an  appropriate  dilution ;  1  gram  of 
sulphuric  acid  requires  a  volume  of  500  c.c. ;  0‘05 — O'Ol  gram,  50  c.c. 
The  excess  of  benzidine  solution  should  be  restricted  to  10 — 20  c.c., 
and  the  error  due  to  absorption  of  the  hydrochloride  is  got  rid  of  by 
standardising  the  alkali  hydroxide  with  known  amounts  of  sulphates. 

M.  J.  S. 

Analysis  of  Persulphates.  Dioscoride  Vitali  ( Ghem .  Centr,,  1903, 
ii,  312 — 313  ;  from  Boll.  Chim.  Farm.,  42,  273 — 286,  321 — 326). — Per¬ 
sulphates  may  be  estimated  by  boiling  the  solution  with  barium  chloride 
and  collecting  the  barium  sulphate  thus  formed.  Experiments  based 
on  the  volumetric  estimation  of  the  excess  of  barium  or  of  the  chlorine 
liberated,  gave,  however,  unsatisfactory  results.  Good  results  are  also 
obtained  by  boiling  with  excess  of  standard  solution  of  sodium 
carbonate,  evaporating  to  dryness,  igniting  the  residue,  and  finally 
titrating  the  excess  of  alkali. 

The  author  communicates  a  new  process  based  on  the  insolubility  of 
strychnine  persulphate.  The  solution  is  mixed  with  an  excess  of 
strychnine  nitrate,  and  after  24  hours  the  precipitate  is  collected  on  a 
small  weighed  filter,  washed  with  as  little  water  as  possible,  dried  at 
100°,  and  weighed.  One  hundred  c.c.  of  mother  liquor  retain  0’04  gram 
of  strychnine  persulphate.  L.  de  K. 

Estimation  of  Persulphates.  Charles  Marie  and  L.  J.  Bunel  {Bull. 
Soc.  chim.,  1903,  [iii],30,  930 — 933.  Compare  Peters  and  Moody,  Abstr., 
1902,  ii,  105). — The  authors  find  that  the  decomposition  of  an  alkali  per¬ 
sulphate  into  the  alkali  sulphate  and  sulphuric  acid  by  ebullition  of  an 
aqueous  solution  of  the  salt,  the  reaction  on  which  Tarugi  bases  his 
method  for  the  estimation  of  persulphates,  does  not  take  place  so  rapidly 
as  that  author  states  (this  vol.,  ii,  238).  They  suggest  the  following 
method  for  the  estimation  of  persulphates.  From  0’3  to  0'4  gram  of  the 
salt  is  dissolved  in  100  c.c.  of  water  and  the  solution  exactly  neutralised, 
using  methyl-orange  as  indicator ;  2  c.c.  of  methyl  alcohol  are  then 
added,  and  the  liquid  is  warmed  at  70 — 80°  for  5  minutes  and 
finally  boiled  for  10  minutes.  At  the  end  of  this  time,  the  liquid  is 
cooled  and  titrated,  using  methyl-orange  as  indicator.  In  estimating 
ammonium  persulphate  by  this  method,  the  ammonia  is  oxidised  to 
nitrogen  and  water,  and  it  is  therefore  not  necessary  to  eliminate  it 
first  by  adding  a  solution  of  an  alkali  hydroxide.  T.  A.  H. 

Quantitative  Separation  of  Selenium  from  Tellurium. 
Giovanni  Pellini  ( Gazzetta ,  1903,  33,  i,  515 — 518.  Compare  Jannasch 
and  Muller,  Abstr.,  1899,  i,  59). — To  a  solution  of  selenium  and 
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tellurium  dioxides  containing  OT  to  0’5  gram  and  made  faintly  acid 
with  hydrochloric  acid,  is  added  from  50  to  100  c.c.  of  saturated 
ammonium  tartrate  solution,  after  which  the  liquid  is  heated  for  1 
to  2  hours  at  50 — 60°  with  hydrazine  sulphate,  which,  under  these 
conditions,  reduces  the  selenium,  but  not  the  tellurium  dioxide.  A. 
little  hydrazine  sulphate  should  then  be  added  in  order  to  make  certain 
of  the  total  precipitation  of  the  selenium,  which  is  collected  on  a  tared 
filter  or  in  a  Gooch  crucible,  washed  with  warm  water  and  a  little 
absolute  alcohol,  dried  at  105°,  and  weighed  as  selenium.  The  tellurium 
in  the  filtrate  is  precipitated  by  means  of  hydrogen  sulphide,  the  liquid 
filtered  through  a  small  filter  on  which  the  precipitate  is  washed  with 
water  ;  the  filter  and  precipitate  are  then  treated  in  a  crucible  with 
fuming  nitric  acid  of  sp.  gr.  152  and  the  excess  of  acid  expelled  on 
the  water-bath,  the  mass  being  then  dissolved  in  hydrochloric  acid  and 
the  sulphuric  acid  formed  by  the  oxidation  precipitated  by  means  of 
barium  chloride  and  filtered  off ;  the  tellurium  in  the  filtrate  is 
reduced  by  hydrazine  hydrochloride,  filtered  off  quickly,  washed  with 
water,  and  finally  with  absolute  alcohol,  dried  at  105°,  and  weighed. 

T.  H.  P. 


Applicability  of  Dumas’s  Method  to  the  Estimation  of 
Nitrogen  in  Gaseous  Mixtures.  K.  W.  Charitschkoff  ( J .  Russ. 
Phys.  Ghem.  Soc.,  1903,  35,  411 — 416). — The  author  has  applied  Dumas’ 
method  of  estimating  nitrogen  to  the  case  of  generator  or  Dowson 
gas,  where  this  is  the  only  determination  necessary,  and  also  to  the 
direct  measurement  of  nitrogen  in  an  ordinary  gas  analysis,  in  which 
it  serves  as  a  check  on  the  other  numbers  obtained.  The  apparatus 
employed  is  the  same  as  that  generally  used  in  this  method,  except  that 
the  carbon  dioxide  passes  into  the  copper  oxide  tube  by  means  of  one 
arm  of  a  T-piece,  through  the  other  arm  of  which  is  passed  the  gas  to 
be  analysed.  To  be  quite  certain  that  no  other  gas  is  present  in  the 
nitrogen  measured,  it  is  best  to  pass  the  latter  a  second  time  through 
the  copper  oxide  tube  and  again  measure  it.  The  method  gives  results 
in  good  agreement  with  those  obtained  by  Hempel’s  method. 

In  using  the  method  for  technical  purposes,  it  is  best  to  employ  an 
iron  tube  for  the  copper  oxide  and  to  provide  the  ends  of  the  tube  with 
cooling  arrangements.  T.  H.  P. 

Estimation  of  the  Nitrogen  in  Creatine  by  Kjeldahl’s 
Method.  Carl  Beger,  Gustav  Fingerling,  and  .August  Morgen 
(Zeit.  physiol.  Ghem.,  1903,  39,  329 — 335.  Compare  this  vol.,  ii,  687). 
— The  recent  statement  by  Kutscher  and  Steudel  that  Kjeldahl’s 
method  cannot  be  employed  in  the  analysis  of  many  substances  of 
physiological  importance  was  supported  by  experiments  in  which, 
in  particular,  creatine  yielded  untrustworthy  results.  The  present 
experiments  show  that  this  is  unfounded.  Kutscher  and  Steudel’s 
results  are  explained  by  their  not  having  applied  the  Kjeldahl  method 
with  proper  precautions  ;  in  particular,  the  period  of  boiling  with  acid 
was  too  short.  W.  D.  H. 
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Kjeldahl’s  Method.  Hans  Malfatti  (Zeit.  physiol.  Chem.,  1903, 
39,  467 — 472). — Another  protest  against  the  objections  raised  by 
Kutscher  and  Steudel  (this  vol.,  ii,  687)  as  to  the  value  of  KjeldahPs 
method.  In  the  author’s  experience,  even  in  relation  to  creatine  and 
creatinine,  the  method  yields  trustworthy  results.  Naturally  it 
would  not  be  employed  alone  in  the  estimation  of  nitrogen  in  sub¬ 
stances  of  unknown  constitution.  W.  D.  H. 


Detection  and  Estimation  of  Ammonia  by  means  of  Sodium 
Picrate.  C.  Reichard  (Chem.  Zeit.,  1903,  27,  979 — 980, 1007 — 1008). 
— Advantage  is  taken  of  the  slight  solubility  of  ammonium  picrate. 
The  ammonium  salt,  such  as  the  chloride  or  sulphate,  is  dissolved  in 
the  smallest  possible  quantity  of  cold  water,  the  solution  is  heated  to 
boiling,  and  mixed  with  an  excess  of  a  boiling  10  per  cent,  solution  of 
sodium  picrate.  The  liquid  is  then  allowed  to  cool  gradually,  and 
when  quite  cold  is  decanted.  The  portion  adhering  to  the  crystals  is 
removed  by  means  of  filter-paper,  which  operation  may  be  conducted 
without  any  loss  of  substance.  The  crystals  are  then  dried  at  60 — 70° 
and  weighed.  Carbonates  or  cyanides  should  be  absent,  and  also 
compounds  of  potassium,  rubidium,  and  caesium,  but  lithium  does  not 
interfere.  L.  de  K. 


Estimation  of  Nitrates  in  Waters  by  the  Schultze-Schloesing 
Method.  Lucien  L.  de  Koninck  (Chem.  Centr.,  1903,  ii,  461 — 462  ; 
from  Bull.  Assoc,  beige  des  chim.,  1903,  17,  117 — 120). — To  estimate  a 
nitrate  in  the  presence  of  a  carbonate  by  the  Schulze-Schloesing 
process,  the  gas  evolved  by  the  action  of  hydrochloric  acid  and  ferrous 
chloride  is  collected  over  aqueous  potassium  hydroxide,  and  the 
resulting  nitric  oxide  is  finally  measured  over  water.  It  is,  however, 
more  convenient  first  to  decompose  the  carbonates.  Bromides  do  not 
interfere. 

When  estimating  silica  in  water  containing  nitrates,  the  author 
prefers  to  acidify  with  sulphuric  acid  instead  of  hydrochloric  acid,  at 
least  when  a  platinum  dish  is  used.  L.  de  K. 


Estimation  of  Arsenions  Oxide  in  Paris  Green.  John  K. 
Haywood  (J.  Amer.  Chem.  Soc.,  1903,  25,  963 — 968). — A  modification 
of  the  Avery-Beans  method  (Abstr.,  1901,  ii,  623),  consisting  in 
determining  separately  the  free  undissolved  arsenious  acid  and  the 
portion  dissolved  by  the  acid  employed. 

03  to  0'4  gram  of  the  sample  of  Paris  green  is  treated  with  strong 
hydrochloric  acid  until  all  the  “  green  ”  has  dissolved,  and  the  un¬ 
dissolved  residue  is  washed  and  collected.  The  arsenious  acid  which 
has  passed  into  the  solution  is  estimated  by  the  Avery-Beans  method. 
The  undissolved  portion  is  boiled  with  water  and  5  grams  of  sodium 
hydrogen  carbonate,  and  when  cold  it  is  made  slightly  acid  to  methyl- 
prange.  It  is  then  again  rendered  alkaline  with  sodium  hydrogen 
carbonate  and  titrated  as  usual  with  standard  iodine.  L.  de  K. 
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The  Mercury  Cathode  in  Electrochemical  Analysis.  Edgar 
F.  Smith  (J.  Amer.  Chem.  Soc.,  1903,  25,  883 — 892). — The  use  of  a 
mercury  cathode  in  electrochemical  analyses  is  advantageous. 
Sulphates  of  copper,  nickel,  zinc,  and  iron  completely  deposit  the 
metals ;  iron  may  thus  be  separated  from  uranium,  titanium, 
zirconium,  and  thorium.  The  sulphuric  acid  liberated  may  afterwards 
be  titrated. 

Nitrates  may  be  similarly  decomposed.  It  is  found  that  if 
sulphuric  acid  is  added,  the  nitric  acid  is  not  reduced  to  ammonia,  but 
is  liberated  as  such,  and  may  be  determined  by  titration,  allowing,  of 
course,  for  the  added  sulphuric  acid. 

Haloids  of  sodium,  barium,  &c.,  may  be  analysed  by  using  a  weighed 
silver-coated  platinum  gauze  as  anode.  The  chlorine,  for  instance, 
combines  with  the  silver,  and  is  estimated  from  the  increase  in  weight. 
The  metal,  sodium  for  instance,  combines  with  the  mercury,  and  by 
substituting  a  platinum  spiral  and  reversing  the  current  it  passes 
again  into  the  water  as  hydroxide,  which  may  then  be  titrated. 

The  use  of  Drown  and  McKenna’s  anode  and  also  of  the  carbon 
pencil  may  be  avoided  by  the  following  contrivance.  A  small  beaker 
of  50  c.c.  capacity  is  taken,  near  the  bottom  of  which  there  is  intro¬ 
duced  through  the  side  a  thin  platinum  wire.  Internally,  this  dips 
into  the  mercury,  whilst  externally  it  touches  a  disc  of  sheet-copper  on 
which  the  beaker  rests  and  which  is  connected  with  the  negative 
electrode  of  a  cell,  thus  making  the  mercury  the  cathode.  The 
amalgam  obtained  is  finally  washed  with  alcohol  and  ether. 

L.  de  K. 

Titration  of  Metals  with  Iodic  Acid.  Erwin  Rupp  (Arch. 
Pharm  ,  1903,241,435 — 444). — The  amount  of  metal  in  a  solution 
may  often  be  estimated  by  adding  not  too  small  an  excess  of  potassium 
iodate  solution  (suitably  of  about  2  per  cent,  strength),  diluting  to  a 
known  volume,  allowing  to  remain  for  a  time,  filtering  from  the  pre¬ 
cipitate  of  iodate,  mixing  an  aliquot  part  of  the  liquid  with  dilute 
sulphuric  acid  and  potassium  iodide,  and  titrating  the  liberated  iodine 
with  Nj  10  thiosulphate  solution  and  starch  as  indicator.  The  iodate 
solution  itself  is  also  standardised  with  the  Nj  10  thiosulphate.  In  the 
case  of  barium  and  lead  salts,  five  minutes  to  half  an  hour  suffice  for 
the  digestion,  and  the  solution  should  contain  free  acetic  acid  ;  any 
free  mineral  acid  present  should  be  removed  by  adding  sodium  acetate. 
With  mercuric  salts,  some  nitric  or  sulphuric  acid  should  be  present, 
but  not  hydrochloric  acid ;  the  digestion  should  be  continued  for  one 
day  in  a  cool  place.  With  mercurous  and  silver  salts,  free  nitric  or 
sulphuric  acid  should  be  present,  and  the  digestion  should  be 
continued  for  two  hours  and  for  five  minutes  respectively.  With 
bismuth  salts,  the  precipitate  had  a  very  varying  composition,  and 
consequently  bismuth  cannot  be  estimated  in  this  way.  Of  the  Nj  10 
thiosulphate  solution,  1  c.c.  =  0  001145  gram  Ba,  0’00172  gram  Pb, 
O'OOlfififi  gram  Hg",  0'003338  gram  Hg',  and  OOOlTfiS  gram  A g. 

Iodic  acid  may  be  estimated  in  a  similar  manner  by  adding  a  known 
excess  of  standard  silver  sulphate  solution,  then  an  excess  of  iodate 
solution,  allowing  to  remain,  filtering,  and  titrating  with  thiosulphate ; 
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1  c.c.  of  iVyiO  thiosulphate  solution  =  O'Ol 749  gram  I03.  Silver 

nitrate  cannot  be  used,  as  some  of  the  excess  of  it  is  carried  down  by 
the  precipitated  silver  iodate.  C.  F.  B. 

Rapid  Precipitation  of  Metals  in  the  Electrolytic  Way. 
Franz  F.  Exner  (J.  Amer.  Chem.  Soc.,  1903,  25,  896 — 907). — An 
ordinary  platinum  dish  is  used  as  cathode,  the  anode  being  a  spiral 

2  inches  in  diameter  of  heavy  platinum  wire  ;  its  centre  is  depressed 
to  give  it  the  form  of  a  shallow  bowl.  It  should  be  made  to  perform 
500 — 600  revolutions  per  minute.  The  volume  of  the  liquid  should 
not  exceed  125  c.c.  It  is  heated  to  boiling  at  (he  start,  but  no  further 
heating  is  necessary  during  the  electrolysis.  That  under  these  circum¬ 
stances  the  metals  are  rapidly  and  completely  precipitated  from  suit¬ 
able  solutions  was  proved  by  a  large  number  of  experiments. 

L.  de  K. 

Electrolytic  Separations  of  Metals.  Edgar  F.  Smith  (J.  Amer. 
Chem.  Soc.,  1903,  25,  892 — 896). — Silver  may  be  separated  by 
electrolysis  from  selenium,  both  in  the  presence  of  potassium  cyanide 
or  free  nitric  acid.  Mercury  may  be  similarly  separated  from 
selenium.  Both  silver  and  mercury  may  be  separated  from  tellurium 
in  the  presence  of  nitric  acid,  but  not  of  potassium  cyanide.  Copper 
may  be  separated  from  selenium  both  in  the  presence  of  potassium 
cyanide  and  free  nitric  or  sulphuric  acid.  From  tellurium,  it  may  be 
separated  in  the  presence  of  free  nitric  acid,  but  not  of  potassium 
cyanide.  Full  details  are  given  of  the  strength  of  the  currents,  &<s. 

L.  de  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Potassium. 
Lucian  A.  Hill  (J.  Amer.  Chem.  Soc.,  1903,  25,  990 — 992). — The 
potassium  platinicbloride  precipitate,  obtained  in  the  usual  manner,  is 
dissolved  in  boiling  water  and  diluted  to  a  definite  volume  of  say 
1 00 — 200  c.c.  Fifty  c.c.  of  this  solution  are  placed  in  a  colour  comparison 
cylinder  and  3  c.c.  of  stannous  chloride  solution  added.  By  comparing 
the  yellow  colour  thus  produced  with  that  obtained  from  solutions  of 
known  strength,  the  amount  of  potassium  may  be  readily  ascertained. 

The  stannous  chloride  solution  is  prepared  by  boiling  75  grams 
of  granulated  tin  with  400  c.c.  of  hydrochloric  acid  until  nearly  all 
dissolved.  The  standard  comparison  liquid  is  made  by  dissolving 
O'M 8  gram  of  potassium  platinichloride  in  100  c.c.  of  water;  before 
use,  1  c.c.  of  this  is  diluted  to  100  c.c.,  when  each  c.c.  will  represent 
0'01  mg.  of  potassium  oxide.  L.  de  K. 

Volumetric  Estimation  of  Sodium  Sulphide.  Martin 
Battegay  ( Zeit .  Farb.-Text.  Chem.,  1903,  2,  349 — 350). — To  a  suitable 
volume  of  the  sodium  sulphide  solution,  tbe  alkali  of  which  has  been 
exactly  neutralised  with  acetic  acid,  using  phenolphthalein  as  indicator, 
a  solution  of  zinc  sulphate  of  known  strength  is  added  until  the  whole 
of  the  sulphur  of  the  sodium  sulphide  is  precipitated  as  insoluble  zinc 
sulphide ;  the  end-point  is  reached  when,  on  placing  a  drop  of  the 
solution  on  blotting-paper  moistened  with  cadmium  sulphate,  a  yellow 
coloration  of  cadmium  sulphide  is  no  longer  produced. 
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The  sodium  sulphide  can  also  be  estimated  in  the  solution  by  titra¬ 
ting  the  sulphide  and  thiosulphate  together,  after  neutralising  the 
alkali  with  acetic  acid,  by  means  of  a  A/ 10  iodine,  and  subsequently 
determining  the  amount  of  thiosulphate  left  in  solution  after  precipi¬ 
tating  the  sulphide  with  an  excess  of  zinc  sulphate.  A  series  of 
analyses  are  quoted,  showing  the  close  concordance  of  results  obtained 
by  the  two  methods.  W.  A.  D. 

Rapid  Gravimetric  Method  of  Estimating  Calcium.  Frederick 
B.  Guthrie  and  C.  R.  Barker  (J.  Roy.  Soc.  N.  S.  Wales,  1902,  36, 
132 — 134). — The  following  method  for  the  estimation  of  calcium  is 
recommended  as  being  both  rapid  and  accurate.  The  calcium  oxalate  is 
precipitated,  washed,  and  dried  in  the  usual  way,  and  transferred  to  a 
platinum  crucible.  Ammonium  nitrate,  previously  dried  at  100°  and 
powdered,  is  mixed  with  the  calcium  oxalate  in  the  proportion  of  about 
3  of  the  former  to  2  of  the  latter.  The  crucible  is  then  heated 
cautiously  with  the  Bunsen  flame  for  10  minutes.  The  whole  of  the 
calcium  salt  is  thus  converted  into  oxide,  and  further  ignition  by 
means  of  the  blowpipe  is  unnecessary.  E.  G. 

Evaluation  of  Commercial  Calcium  Carbide.  Vincenzo  Recchi 
(Gazzetta,  1903,  33,  i,  153 — 155). — The  author  describes  a  simple 
apparatus  for  determining  the  volume  of  acetylene  evolved  by  a  sample 
of  calcium  carbide.  It  consists  of  two  Marriotte’s  bottles,  the  lower  aper¬ 
tures  of  which  are  connected  by  a  piece  of  india-rubber  tubing  furnished 
with  a  clip.  One  of  the  bottles,  A,  has  a  mark  on  its  neck  up  to  which 
it  is  filled  with  water  saturated  either  with  salt  or  acetylene ;  into  the 
mouth  of  A  is  fitted,  by  means  of  an  india-rubber  stopper,  a  piece  of  wide 
glass  tubing  10  cm.  long,  which  is  closed  at  its  upper  end  by  an  india- 
rubber  stopper,  through  which  passes  a  glass  rod,  carrying  at  its  lower 
extremity  a  small  cylindrical  metal  box  holding  a  known  weight  of 
the  carbide.  The  other  bottle  is  lowered,  the  clip  on  the  connecting 
tube  loosened,  and  the  carbide  lowered  into  the  water.  When  all 
action  ceases,  the  liquids  in  the  two  bottles  are  brought  to  the  same 
height,  the  clip  closed,  and  the  bottle  A  then  filled  up  to  the  mark  on 
the  neck  from  a  graduated  vessel.  The  volume  of  water  added  equals 
that  of  the  acetylene  generated. 

Using  bottles  of  3  litres  capacity,  as  much  as  15  grams  of  the 
carbide  may  be  taken,  so  that  the  use  of  a  fair  average  sample  may  be 
ensured.  T.  H.  P. 

Detection  of  Strontium  in  the  presence  of  Calcium  by 
means  of  Potassium  Chromate  and  Ammonia.  C.  Reichard 
(C/iem.  Zeit.,  1903,  27,  877—879,  895—896,  913— 914).— Calcium  salts 
are  not  precipitated  by  potassium  chromate  unless  the  solutiuns  are 
exceedingly  concentrated ;  the  precipitate  is  then  pale  yellow  and 
crystalline,  but  only  represents  a  portion  of  the  calcium.  On  adding 
ammonia,  strong  solutions  of  calcium  are  slightly  precipitated  by 
potassium  chromate.  The  calcium  precipitate  does  not  adhere  to  the 
sides  of  the  beaker,  which  distinguishes  it  from  the  strontium 
precipitate.  Strontium  salts  in  dilute  (1*5  to  2  per  cent.)  solutions  are 
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precipitated  by  potassium  chromate,  and  on  adding  ammonia  even  more 
dilute  solutions  are  affected.  The  precipitate  looks  almost  exactly 
like  the  yellow  molybdate  precipitate.  If  strontium  is  to  be  looked 
for  in  the  presence  of  calcium,  the  use  of  ammonia  should  be  avoided. 
The  liquid  should  be  heated  to  70°  or  80°,  but  not  be  raised  to  boiling ; 
the  characteristic  deposit  of  strontium  chromate  will  then  strongly 
adhere  to  the  sides  of  the  vessel.  L.  de  K. 

Apparatus  for  the  Gasometric  Evaluation  of  Zinc  Dust 
and  Similar  Work.  Lucien  L.  de  Koninck  ( Ghem .  Centr.,  1903,  ii, 
521 — 522  ;  fx-om  Bull.  Assoc,  beige  des  Ghim.,  1903,  17,  112 — 117). — A 
specially  modified  generating  flask,  which  is  connected  by  a  spiral  vessel 
(to  give  elasticity,  and,  if  needed,  serve  as  a  condenser)  to  a  gas 
burette.  L.  de  K. 

Decomposition  of  Galena  and  Chalcopyrite  for  Analysis. 
Charles  Boucher  [Bull.  Soc.  chim.,  1903,  [lii],  30,  933 — 936). — From 
1  to  2  grams  of  galena  in  fine  powder  are  mixed  with  from  4  to  5  times 
its  weight  of  a  mixture  of  sodium  persulphate  (3  parts)  with  ammonium 
nitrate  (1  part)  and  the  mixture  heated  on  a  fairly  warm  sand-bath 
for  5  or  6  minutes  or  until  no  dark  particles  of  undecomposed  galena 
remain.  The  fused  mass  is  then  treated  in  the  usual  way. 

The  procedure  with  chalcopyrite  is  similar,  but  it  is  recommended 
to  conduct  the  operation  in  a  matrass  of  Jena  glass  to  avoid  loss  by 
spirting.  If  the  minerals  contain  manganese,  this  will  be  found  in 
the  insoluble  residue  as  manganese  dioxide.  This  process  is  not  suit¬ 
able  for  the  estimation  of  sulphur  in  these  minerals,  and  does  not  give 
satisfactory  results  with  natural  sulphides  other  than  those  mentioned 
above.  T.  A.  H. 

Volumetric  Determination  of  Copper  by  means  of  Potassium 
Xanthate.  Bernardo  Oddo  ( Atti  B.  Accad.  Lmcei,  1903,  [ v],  12, 
i,  435 — 439). — The  method  for  estimating  copper  proposed  by  the 
author  makes  use  of  a  decinormal  solution  of  potassium  xanthate, 
which  reacts  with  a  copper  salt  giving  a  brownish-black  precipitate  of 
the  formula  (OEfCS’SJgCu,  and  this  instantaneously  decomposes 
yielding  the  flocculent  yellow  compound,  SCu*CS'OEt.  As  indicator, 
s-diphenylcarbazide  is  employed,  which  with  copper  salts  gives  copper 
diphenylcarbazone,  having  an  intense  violet  colour  (see  Cazeneuve, 
Abstr.,  1900,  i,  465,  and  1900,  ii,  627);  in  presence  of  the  yellow 
copper  compound,  the  colour  will  appear  brick-red. 

The  decinormal  potassium  xanthate  is  unstable,  and  must  be  stand¬ 
ardised  by  titration  with  copper  sulphate  solution  in  presence  of 
s-diphenylcarbazide. 

The  method  is  carried  out  as  follows :  to  the  copper  solution  to  be 
tested,  an  excess  of  the  decinormal  potassium  xanthate  solution  is 
added,  then  a  little  diphen}  lcarbazide  solution  ;  the  excess  of  xanthate 
is  then  determined  by  running  in  standard  copper  sulphate  solution 
until  the  brick-red  colour  appears.  About  2  c.c.  of  a  cold  saturated 
85  per  cent,  alcoholic  solution  of  s-diphenylcarbazide  are  required  for 
every  0’2  or  0  3  gram  of  the  copper  salt. 

Good  results  are  obtained  by  this  method,  which  can  be  carried  out 
in  artificial  light  as  well  as,  if  not  better  than,  in  daylight.  T.  H.  P. 
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Volumetric  Estimation  of  Mercurous  Salts  and  of  Mercurous 
and  Mercuric  Salts  together.  Erwin  Rupp  (Arch.  Pharm.,  1903, 
241,  444 — 446). — Mercurous  salts  can  be  estimated  by  dissolving  a 
suitable  quantity  in  10  c.c.  of  water,  adding  10  c.c.  of  concentrated 
nitric  acid,  digesting  for  half  an  hour  in  the  water-bath  in  a  bottle 
with  the  stopper  tied  down,  aspirating  air  thiough  the  liquid  for  half 
an  hour  in  order  to  remove  oxides  of  nitrogen,  adding  2  c.c.  of  a 
saturated,  or  5  c.c.  of  a  10  per  cent.,  solution  of  ferric  alum  as  indi¬ 
cator,  and  titrating  with  Nj  10  thiocyanate  solution,  1  c.c.  of  which 
=  0-010015  gram  of  mercury  (compare  Abstr.,  1902,  ii,  475). 

The  total  mercury  in  a  substance  containing  both  mercurous  and 
mercuric  salts  can  be  estimated  in  the  same  way.  Another  titra¬ 
tion  can  be  made  by  the  iodate  method  (this  vol.,  ii,  755).  The 
mercury  found  in  the  second  titration,  reckoned  as  being  all  in  the 
mercurous  state,  will  appear  greater  than  in  the  first  titration,  because 
in  reality  some  of  it  is  present  in  the  mercuric  state,  in  which  state 
the  same  weight  of  mercury  is  twice  as  efficient  in  its  power  of 
precipitating  the  iodate  solution.  The  apparent  excess  serves  as  a 
measure  of  the  amount  present  in  the  mercuric  state  ;  that  present  in 
the  mercurous  state  can  be  calculated  by  difference.  C.  F.  B. 

Titration  of  Hydrargyrum  Praecipitatum  Alb.  Erwin  Rupp 
(Arch.  Pharm.,  1903,241,  447 — 448). — Of  the  sample  under  examina¬ 
tion,  0-2  gram  is  heated  for  5  minutes  with  25  c.c.  of  25  per  cent, 
nitric  acid  in  a  loosely  closed  flask  ;  to  the  solution  so  obtained,  10  c.c. 
of  A/ 10  silver  nitrate  solution  are  added,  followed  by  5  c.c.  of  water  ; 
the  heating  is  continued  for  10  minutes  ;  the  whole  is  then  cooled, 
mixed  with  5  c.c.  of  10  per  cent,  ferric  alum  solution,  and  titrated  with 
A/ 10  thiocyanate  solution  ;  of  this,  17‘7  to  18  0  c.c.  should  be  required. 
Piesence  of  mercuric  chloride  or  of  ammonium  chloride  would  make 
the  percentage  of  chlorine  in  the  sample  greater  than  that  correspond¬ 
ing  with  pure  mercurous  chloride,  and,  in  consequence,  less  thiocyanate 
solution  would  be  required  in  the  titration.  C.  E.  B. 

Technical  Estimation  of  Mercury  in  Poor  Cinnabar  Ores 
by  Personne’s  Method.  Carlo  Montanari  (Gazzetta,  1903,  33,  i, 
155 — 160). — Although  Personne’s  method  for  determining  mercury 
in  cinnabar  ores  gives  high  results,  yet  the  author  considers  it  the  best 
for  technical  purposes.  For  use  with  ores  containing  1  per  cent,  or 
less  of  mercury,  an  apparatus  has  been  devised  to  prevent  any  loss 
during  the  action  of  the  aqua  regia.  This  action  is  carried  out  in  a 
flask  fitted  with  a  ground  stopper  carrying  a  vertical  glass  tube  14 
metres  high,  and  bent  over  at  the  top  into  the  form  of  a  hook,  the 
lower  end  of  which  is  blown  into  a  bulb  which  tapers  at  the  bottom  ; 
the  tapering  portion  dips  into  water  contained  in  a  test-tube  carried 
by  a  wire  twisted  round  the  vertical  glass  tube.  The  details  of  the 
method  are  given.  T.  H.  P. 

Standardisation  of  Permanganate.  Alexander  Classen  (Zeit. 
anal.  Chem.,  1903,  42,  516 — 518). — With  reference  to  Skrabal’s  state¬ 
ment  (this  vol.,  ii,  684),  that  iron  prepared  by  Classen’s  electrolytic 
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method  from  the  oxalate  is  never  free  from  carbon,  it  is  shown  that 
this  was  due  in  his  experiments  to  the  prolongation  of  the  electrolysis 
during  the  night.  Even  at  tensions  of  7 — 8  volts,  perfectly  pure  iron 
is  obtained  if  the  electrolysis  is  interrupted  at  the  proper  time.  The 
carbon  is  due  to  the  reduction  of  ammonium  carbonate,  and  is  never 
obtained  when  oxalic  acid  is  present  in  the  electrolyte.  M.  J.  S. 

Electrolytic  Separation  of  Iron  and  Manganese.  J.  Koster 
(Ber.,  1903,  36,  2716 — 2719). — The  double  ammonium  oxalates  of  iron 
and  manganese,  to  which  an  excess  of  ammonium  oxalate  is  added, 
are  electrolysed  with  a  current  of  15 — 2  amperes  and  3 — 4  volts, 
the  time  taken  being  5 — 8  hours,  and  the  solution  being  kept  cool. 
As  soon  as  the  separation  of  manganese  dioxide  at  the  anode  begins, 
a  snull  amount  of  phosphorous  acid  solution  is  added,  and  this  treatment 
is  repeated  from  time  to  time  during  the  first  two  hours  of  the 
electrolysis.  A.  MoK. 

Estimation  of  Manganese  in  the  Presence  of  Iron.  Georg 
von  Knorre  ( Zeit .  anyew.  Chem.,  1903,  16,  905 — 911). — A  modification 
of  the  author’s  persulphate  process  (Abstr.,  1902,  ii,  108).  The  new 
process  may  be  employed  in  the  presence  of  small  quantities  of  nickel, 
copper,  and  phosphoric  acid. 

The  sample  of  iron  or  steel  is,  as  usual,  dissolved  in  dilute  sulphuric 
acid,  oxidised  with  nitric  acid,  and  the  somewhat  neutralised  solution 
is  boiled  with  excess  of  ammonium  persulphate.  It  is  now  of  the 
greatest  importance  to  remove  the  excess  of  persulphate,  and  this  may 
be  effected  by  acidifying  and  strongly  diluting  the  solution  and  then 
boiling  for  at  least  20  minutes.  When  cold,  the  precipitated  manganese 
peroxide  is  at  once  dissolved  (without  previous  filtering)  by  means  of 
a  not  too  large  amount  of  a  standard  solution  of  hydrogen  peroxide, 
and  the  excess  of  this  is  then  without  delay  titrated  with  standard  per¬ 
manganate.  L.  de  K. 

The  Accuracy  of  the  Acetate  Method  for  the  Separation  of 
Iron  and  Manganese.  Alwin  Mittasch  (Zeit.  anal.  Chem.,  1903, 
42,  492 — 509). — The  discordant  opinions  of  various  operators  as  to 
the  separation  of  iron  and  manganese  by  the  acetate  method  are 
undoubtedly  due  to  the  indefinite  mode  of  conducting  the  precipitation. 
Eor  a  successful  separation  by  a  single  precipitation,  it  is  necessary 
that  the  free  acetic  acid  and  the  alkali  acetate  should  be  present  in 
approximately  molecular  proportions.  The  solution  must  be  acid, 
but  with  acetic  acid  only.  Filtration  proceeds  most  rapidly  if  the 
acetate  is  not  added  until  the  solution  has  been  heated  nearly  to 
ebullition,  but  the  preliminary  neutralisation  of  the  solution  should 
take  place  in  the  cold;  a  very  short  boiling  (1  minute)  is  quite 
sufficient. 

Either  ammonium  or  sodium  acetate  may  be  used,  but  as  commercial 
ammonium  acetate  is  generally  strongly  acid,  this  must  be  allowed 
for  in  apportioning  the  amount  of  free  acid  to  be  added.  It  is  not 
necessary  to  add  either  acetic  acid  or  an  acetate  to  the  water 
employed  for  washing  the  iron  precipitate.  The  quantity  of  acetate 


ANALYTICAL  CHEMISTRY. 


761 


used  may  be  varied  within  somewhat  wide  limits,  and  if  the  above 
conditions  are  carefully  adhered  to  the  precipitation  of  the  iron  is 
absolutely  complete,  and  not  a  trace  of  manganese  can  be  detected  in 
the  precipitate.  M.  J.  S. 

Analysis  of  Chromic  Acid  and  of  its  Ammonium  Salts. 
Dimitri  Dobroserdoff  (J.  Russ.  Phys.  Ghem.  Soc.,  1903,  35, 
408 — 411). — When  ammonium  salts  of  chromic  and  dichromic  acids 
are  heated,  they  decompose,  leaving  only  a  residuebf  chromium  tri oxide, 
and  the  author  employs  this  method  for  determining  the  percentage  of 
chromium  present  in  these  salts.  The  heating  is  carried  out  in  a 
Jena  glass  flask  closed  with  a  glass  w3ol  plug.  The  method  gives 
results  concordant  with  one  another  and  with  those  obtained  lodo- 
metrically.  T.  H.  P. 

Reduction  of  Molybdic  Acid  by  Zinc ;  Ratio  of  Bismuth  to 
Molybdenum  in  Bismuth  Ammonium  Molybdate.  Edmund  H. 
Miller  and  Henry  Frank  (J.  Amer.  Chem.  Soc ,  1903,  25,  919 — 928). 
— The  authors  confirm  the  statement  of  Riederer  (see  this  vol.,  ii, 
762)  that  the  ratio  of  molybdenum  to  bismuth  in  bismuth  am¬ 
monium  molybdate  is  as  2  : 1 . 

A  series  of  experiments  has  been  made  to  ascertain  the  exact 
reducing  power  of  zinc  on  molybdic  acid  in  the  presence  of  sulphuric 
acid.  Under  normal  conditions,  the  compound  finally  obtained  closely 
corresponds  with  the  formula  Mo24037.  L.  de  K. 

Estimation  of  Uranium  and  Uranyl  Phosphate  by  the 
Zinc  Reductor.  0.  S.  Pulman,  jun.  (Amer.  J.  Sci 1903,  16, 
229 — 239). — A  standard  solution  of  uranium  nitrate  is  converted  into 
a  solution  of  uranium  sulphate  ;  the  latter  is  reduced  by  amalgamated 
zinc  and  the  resulting  uranous  salt  titrated  with  standard  potassium 
permanganate  (compare  Kern,  Abstr.,  1902,  ii,  51).  The  results  were 
high  when  carbon  dioxide  was  passed  during  the  reduction  into  the 
flask  containing  the  reduced  product,  but  sharp  results  were  obtained 
when  no  carbon  dioxide  was  present  and  when  the  titration  was  per¬ 
formed  in  presence  of  air.  It  is  accordingly  supposed  that  the  uranium 
salt  is  reduced  by  the  zinc  reductor  below  the  uranous  stage  and  then 
reoxidised  by  the  atmosphere  ;  the  lower  oxide  is  rapidly  oxidised  under 
those  conditions  to  exactly  the  uranous  state,  whilst  the  uranous  salts 
are  sufficiently  stable  to  permit  of  their  being  estimated  before  they 
are  oxidised.  A.  McK. 

Estimation  of  Vanadium.  Emile  Campagne  ( Ber .,  1903,  36, 
3164 — 3176).— Vanadic  acid  or  its  salts  are  reduced  by  evaporating 
nearly  to  dryness  with  much  concentrated  hydrochloric  acid,  the 
operation  being  repeated  three  times.  Finally,  a  small  quantity  of 
sulphuric  acid  is  added  and  the  heating  continued  until  all  hydrogen 
chloride  has  been  driven  off.  The  residue  is  taken  up  in  about  300 
c.c.  of  water,  heated  to  60°,  and  titrated  with  permanganate. 

In  applying  the  method  to  steel  analysis,  the  metal  is  dissolved  in  nitric 
acid  and  the  nitrates  converted  into  oxides  by  ^'gentle  ignition.  These 


762 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


are  dissolved  in  concentrated  hydrochloric  acid  and  boiled  with  ferric 
chloride,  converting  the  oxychloride,  VOCl3,  present  into  VOC)2.  Most 
of  the  iron  is  removed  by  Rothe’s  method,  namely,  extraction  with 
ether ;  the  aqueous  solution  is  then  again  boiled  with  hydrochloiic  acid 
and  the  chlorides  converted  into  sulphates,  when  ferric  sulphate  and 
divanadyl  sulphate  are  formed  ;  the  latter  is  directly  titrated  with 
permanganate.  E.  F.  A. 

Volumetric  Estimation  of  Bismuth  as  Molybdate  and  its 
Separation  from  Copper.  Herman  S.  Riederer  (</.  Amer.  Chem. 
Soc.,  1903,  25,  907 — 919). —  Volumetric,  Estimation  of  Bismuth. — The 
nitric  acid  solution  of  bismuth  is  mixed  with  a  large  excess  of  ordinary 
molybdate  solution,  and  the  free  nitric  acid  is  then  nearly  neutralised 
with  ammonia,  using  methyl-orange  as  a  guide.  After  warming  for 
some  time,  the  precipitate  is  collected  and  washed  with  a  3  per  cent, 
solution  of  ammonium  sulphate.  It  is  then  dissolved  in  dilute  sul¬ 
phuric  acid  and  treated  in  a  reductor  with  zinc,  and  the  resulting 
molybdenum  oxide  is  titrated  as  usual  with  standard  permanganate. 
Provided  the  precipitate  is  of  a  pure  white  colour,  the  ratio  between 
mobyldenum  and  bismuth  is  practically  as  2  :  1. 

Separation  of  Bismuth  from  Copper. — The  solution  is  mixed  with 
a  large  excess  of  tartaric  acid  and  then  rendered  strongly  alkaline  with 
potassium  hydroxide.  Potassium  cyanide  is  now  added  until  the  blue 
copper  colour  has  disappeared,  and  the  bismuth  is  then  precipitated 
with  hydrogen  sulphide.  This  is  then  well  washed  and  redissolved  in 
dilute  nitric  acid,  from  which  solution  it  is  then  precipitated  as  car¬ 
bonate  or  else  it  is  titrated  as  first  directed.  L.  de  K. 

Gas  Burner.  L.  Quennessen  {Bull.  Soc.  chirn .,  1903,  [iii],  30, 
998 — 999). — This  burner  has  been  devised  to  facilitate  the  treatment 
with  strong  acids  of  the  metallic  “cornets”  obtained  in  the  assay  of 
gold,  silver,  and  platinum.  It  consists  of  a  Bunsen  burner,  in  which 
the  rose  takes  the  form  of  an  expanded  tubular  ring  perforated  on 
its  inner  surface ;  the  top  of  the  burner  tube  is  fitted  with  an  adjust¬ 
able  rest  of  special  pattern,  on  which  the  glass  tube  containing  the 
cornet  and  the  appropriate  acid  stands,  and  is  further  supported  by 
a  wire  rest  rising  from  a  clamp,  attached  half-way  down  the  burner 
tube.  By  this  means,  the  glass  tube  is  heated  laterally,  with  the 
result  that  “spirting”  of  the  liquid  is  prevented,  and  the  risk  of 
fracture  of  the  tube  or  breakage  of  the  cornet  is  minimised.  The 
burner  is  figured  in  the  original.  T.  A.  H. 

Analysis  of  India-rubber  and  Rubber  Goods.  Carl  0.  Weber 
( Ber .,  1903,  36,  3103—3108.  Compare  Abstr.,  1902,  i,  553  ;  Harries, 
Abstr.,  1902,  i,  811;  this  vol.,  i,  189,  642). — The  nitric  peroxide  from 
20  grams  of  lead  nitrate  is  passed  through  a  tower  containing  phos¬ 
phoric  acid  and  then  led  into  a  benzene  solution  of  the  crude  rubber 
until  the  solution  has  a  reddish-brown  colour.  The  mixture  is  left  for 
an  hour  and  the  yellow  solid,  C10H1GO4N2,  removed,  dried  at  50°,  and 
dissolved  in  acetone,  when  mineral  impurities  are  left  behind.  The  clear 
solution  is  poured  into  water  and  the  precipitated  compound  filtered 
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on  a  tared  filter  paper  and  dried  at  90°.  Resin  is  removed  by 
extraction  with  acetone  before  the  rubber  is  treated  with  the  nitric 
peroxide. 

Vulcanised  rubber  is  first  extracted  with  acetone,  and  oils,  paraffins, 
resins,  and  sulphur  estimated  in  this  extract  in  the  usual  manner. 
The  residue  is  dried  in  an  atmosphere  of  coal  gas,  weighed, 
and  extracted  twice  with  normal  alcoholic  soda  ;  it  is  then  washed 
with  hot  water,  dried  in  a  current  of  coal  gas,  weighed,  and 
the  solution  in  dry  benzene  treated  with  nitric  peroxide  and 
the  subsequent  operations  conducted  as  just  described.  If  the 
acetone  solution  of  the  additive  compound  is  poured  into  water,  a 
yellow  oil  is  obtained,  which  solidifies  only  slowly.  This  difficulty 
may  be  overcome  by  pouring  the  acetone  solution  into  a  10  per  cent, 
aqueous  solution  of  ammonium  chloride,  when  a  solid  precipitate  is 
obtained.  This  has  not  the  simple  composition  Cl0HlsO4N2,  but 
contains  sulphur  and  often  chlorine.  The  sulphur  may  be  estimated 
by  oxidation  in  an  open  vessel  with  concentrated  nitric  acid, 
evaporation  to  dryness,  first  alone  and  then  with  saturated  sodium 
acetate  solution,  and  final  oxidation  by  fusion  with  a  small  amount 
of  potassium  nitrate.  The  chlorine  may  be  estimated  by  the  Carius 
method. 

The  percentage  of  sulphur  or  of  sulphur  and  chlorine  calculated 
on  the  amount  of  pure  rubber  piesent  is  termed  the  “coefficient  of 
vulcanisation.”  J.  J.  S. 

Practical  Estimation  of  Alkyl  Groups.  Herman  Decker  ( Ber ., 
1903,  36,  2895 — 2897). — An  apparatus  for  the  estimation  of  alkoxyl 
groups  by  Zeisel’s  method  is  described, 
in  which  all  contact  of  acetic  or  hydr- 
iodic  acids  with  cork  is  avoided,  and 
the  whole  apparatus  can  be  supported 
by  a  single  stand.  The  washing-bulbs 
of  the  apparatus  are  charged  with  0’5 
gram  of  phosphorus  suspended  in 
25 — 30  c.c.  of  water.  The  water  in 
the  jacket  is  heated  in  an  ordinary 
wash-bottle,  connected  with  the  water 
supply  and  the  jacket  by  india-rubber 
tubing.  For  substances  from  which 
methoxyl  is  readily  removed,  the  use 
of  acetic  acid  thus  being  unnecessary, 
the  apparatus  may  be  simplified  by  the 
substitution  of  a  coik-connection  with  coz 
the  boiling  flask  for  the  sealed-on  flask. 

In  some  cases  observed  by  Decker  and 
Solonina  (this  vol.,  i,  838),  the  ethoxyl 
was  only  completely  removed  by  boiling 
3 — 4  hours  with  saturated  hydriodic 
acid.  On  the  other  hand,  iV-alkyl  is 
sometimes  so  readily  removed  as  to  be  mistaken  for  O-alkyl,  as  in  the 
case  of  8-nitroquinoline  methiodide.  In  these  cases,  heating  in  a 
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current  of  carbon  dioxide  without  addition  of  hydriodic  acid  will 
generally  remove  the  alkyl  iodide  quantitatively.  C.  H.  D. 

Some  Chemical  Constants  of  Fossil  Resins.  Robert  A. 
Worstall  (J,  Amer.  Chem.  iSoc.,  1903,  25,  860 — 871). — The  acid 
numbers,  iodine  values,  and  comparative  rates  of  oxidation  have  been 
determined  for  the  following  resins :  Kauri  copal,  Manila  copal, 
Pontianac  copal,  fossil  copals  of  South  Africa  and  West  Africa, 
Sierra  Leone  copal,  Brazilian  copal,  and  Dammar  resin.  Methods 
are  described  for  the  estimation  of  the  moisture,  insoluble  matter, 
ash,  insoluble  organic  matter,  indirect  acid  number,  iodine  absorption, 
and  colour  of  resins.  E.  G. 

Dependence  of  the  Temperature  Coefficient  of  the  Specific 
Rotation  of  Sucrose  on  the  Temperature  and  Wave-length. 
Otto  Schonrock  ( Zeit .  Ver.  deut.  Zuckerind.,  1903,  569,  650 — 653). — 
For  a  normal  sucrose  solution  (containing  in  100  true  c.c.  at  20°  C.,  26 
grams  of  sucrose  weighed  in  air  with  brass  weights),  the  temperature 
coefficient  of  the  rotation  less  the  coefficient  of  expansion  of  the 
length  of  layer  of  liquid  has  the  value  -0  000469  for  sodium  light 
(X  =  589'3  fifx),  -  0  000465  for  the  yellowish-green  mercury  line 
(A  =  5461  fxfj,),  and  -0  000427  for  the  blue  mercury  line 
(A  =  435  9  fifx)  ;  these  numbers  are  practically  independent  of  the 
temperature.  The  temperature  coefficient  of  the  rotation  of  the  same 
solution  for  sodium  light  has  the  values  -  0-000242  at  1-0°,  -  0-000184 
at  20°,  and  -  0-000121  at  30°. 

In  practice,  if  a  normal  sugar  solution  is  made  up  at  20°,  but  polar¬ 
ised  at  t°  in  a  saccharimeter,  the  quartz-wedge  compensator  of  which 
is  also  at  t°,  the  reading  in  degrees  Yentzke  must  be  increased  by 
0-061  ( t  —20)  in  order  to  obtain  the  true  hundred  point  of  the  scale 
at  20°.  T.  H.  P. 

Estimation  of  Cellulose  and  Lignin  in  Foods  and  Fodders. 

Josef  Konig  ( Zeit .  Nahr.-Genussm.,  1903,6,  769 — 781). — Three  grams 
of  the  air-dried  substance  are  boiled  for  1  hour  in  a  reflux  apparatus 
with  200  c.c.  of  glycerol  of  sp.  gr.  1 '23  containing  2  per  cent,  of 
sulphuric  acid.  After  cooling  and  diluting  to  500  c.c.,  the  mixture  is 
boiled  once  more  and  the  hot  solution  passed  through  an  asbestos  filter. 
The  residue  on  the  filter  is  washed  with  400  c.c.  of  boiling  water,  then 
with  alcohol,  and  finally  with  a  mixture  of  alcohol  and  ether  until  the 
washings  are  colourless.  The  filter  and  residue  are  dried  at  110°, 
weighed,  ignited,  and  again  weighed.  The  difference  in  the  weighings 
corresponds  with  the  amount  of  “crude  fibre  ”  in  the  substance. 

A  second  quantity  of  the  substance  is  treated  with  glycerol  and 
sulphuric  acid  as  above  described.  The  “  crude  fibre  ”  obtained  together 
with  the  asbestos  filter  are  placed  in  a  beaker  and  acted  on  by  100  c.c. 
of  3  per  cent,  hydrogen  peroxide  and  10  c.c.  of  24  per  cent,  ammonia 
solution.  After  12  hours,  10  c.c.  of  30  per  cent,  hydrogen  peroxide 
are  added,  and  this  addition  is  repeated  five  times  or  until  the  “crude 
fibre  ’’  is  completely  bleached.  Five  c.c.  of  24  per  cent,  ammonia  are 
added  with  the  3rd  and  5th  quantities  of  hydrogen  peroxide.  The 
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whole  is  now  warmed  for  2  hours  in  a  water-bath,  and  then  passed 
through  a  second  asbestos  filter,  the  operation  being  completed  as 
before.  The  weight  of  cellulose  thus  obtained  is  subtracted  from  the 
“  crude  fibre  ”  to  give  the  amount  of  lignin.  W.  P.  S. 

Solera’s  Test  and  New  Methods  for  the  Detection  of  Thio- 
cyanic  Acid.  Domenico  Ganassini  (Chem.  Centr.,  1903,  ii,  466 — 467 ; 
from  Boll.  Ghim.  Farm.,  1903,  42,  417 — 423). — The  author  has 
obtained  satisfactory  results  with  Solera’s  test  for  thiocyanates.  A 
few  drops  of  the  concentrated  solution  are  added  to  10  drops  of  a  strong 
aqueous  solution  of  iodic  acid,  when  free  iodine  will  be  formed  to¬ 
gether  with  cyanogen  iodide. 

Several  additional  tests  for  thiocyanates  are  given,  (a)  The  solid 
substance  is  moistened  Avith  a  drop  of  alcohol  containing  a  trace  of 
cobalt  nitrate,  which  will  cause  a  blue  spot.  ( b )  To  the  solid  sub¬ 
stance  is  added  a  trace  of  ammonium  molybdate,  then  a  drop  of  hydro¬ 
chloric  acid,  and  the  whole  is  then  exposed  to  the  vapour  of  hydrogen 
sulphide,  which  will  cause  a  violet  coloration,  (c)  The  solid  or  dissolved 
substance  is  mixed  with  a  trace  of  lead  peroxide,  and  then  with  a  drop 
of  acetic  acid,  when  lead  sulphate  and  hydrogen  cyanide  will  be  found 
among  the  products.  ( d )  The  substance,  when  heated  with  aqueous 
potassium  hydroxide  and  then  with  acids,  yields  hydrogen  sulphide 
and  carbon  dioxide.  ( e )  To  the  solid  substance  is  added  1  or  2  drops 
of  a  clear  solution  of  red  lead  in  a  15  per  cent,  solution  of  tartaric 
acid,  the  mass  is  evaporated  to  dryness,  and  then  moistened  with 
strong  aqueous  potassium  hydroxide,  which  causes  a  black  spot  owing 
to  formation  of  lead  sulphide.  A  characteristic  crystalline  double 
compound  of  potassium  thiocyanate  with  mercuric  cyanide  also  affords 
a  means  of  detection.  L.  de  K. 

Ferric  Chloride  as  a  Reagent  for  Tartaric,  Oxalic,  and  Citric 
Acids.  L.  Rosenthaler  {Arch.  Bharm.,  1903,  241,  479 — 480). — 
"When  ferric  chloride  is  added  gradually  to  a  solution  of  a  tartrate, 
an  amorphous  precipitate  is  obtained  eventually,  soluble  in  alkalis 
and  in  mineral  acids,  but  not  in  acetic  acid.  With  oxalates  and 
acetates,  a  precipitate  is  also  obtained,  but  only  in  dilute  solutions. 

If  a  little  ferric  chloride  solution  is  added  to  strong  solutions  of 
tartaric,  oxalic,  and  citric  acids,  yellow,  pale  green,  and  brownish- 
yellow  colorations  are  obtained  respectively.  With  strong  solutions 
of  the  salts,  instead  of  the  free  acids,  the  colorations  are  respectively 
brown,  green,  and  yellowish-green.  These  coloured  solutions  exhibit  the 
reactions  of  the  ferric  ion  only  to  a  slight  degree,  presumably  because 
the  iron  compounds  they  contain  are  but  little  dissociated  electrolytic 
ally.  0.  F.  B. 

Occurrence  and  Estimation  of  Organic  Acids  in  Wine. 
Alfred  Partheil  [and,  in  part,  W.  Hubner]  (Arch.  Pharm.,  1903, 
241,  412 — 435). — The  following  solubilities  were  determined  with  a 
view  to  their  use  in  the  separation  of  the  organic  acids  in  wine.  A 
weighed  excess  of  the  salt  was  shaken  for  3  days  in  a  bottle  im- 
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mersed  in  the  water  of  a  thermostat,  and  then  either  the  strength 
of  the  solution  or  the  amount  of  salt  undissolved  was  determined. 
Water  and  alcohol  of  sp.  gr.  CP8092  were  used  as  solvents,  and 
determinations  were  made  at  18°  and  25°  ;  the  numbers  quoted  are 
grams  dissolved  by  100  grams  of  the  solvent : 


Water.  Alcohol. 


18°. 

25°. 

18°. 

25°. 

Lead  succinate, 

C4H404Pb  . 

.  0'0253 

0-0285 

0-0028 

0-0030 

Calcium  ,, 

C4H404Ca,Ho0  . 

.  1-4240 

1-4358 

0-0014 

0  0014 

Barium  ,, 

C4H404Ba  . 

.  0  3961 

0-4103 

0-0015 

0-0016 

Silver  ,, 

C4H404Ag2  . 

.  0-0176 

0-0199 

Nil. 

Lead  malate, 

C4H405Pb,3H20  . 

.  0-0288 

0-0650 

0-0048 

0-0048 

Calcium  ,, 

C4H40,Ca,HoO  . 

.  0-9214 

0-8552 

0-0049 

0-0059 

Barium  ,, 

C4H405Ba  . . 

.  1-2400 

1-3631 

0-0038 

0-0039 

Silver  ,, 

C4H405Ag2  . 

.  0-1190 

0-1216 

Nil. 

Lead  tartrate, 

C4H406Pb  . 

,  o-oioo 

0-0108 

0-0028 

0-0032 

Calcium  ,, 

C4H40fiCa,4Ho0  . 

.  0-0185 

0-0295 

0-0187 

0  0235 

Barium  ,, 

C4H406Ba,H20  . 

.  0-0256 

0-0270 

0-0320 

0-0356 

Silver  ,, 

C4H406Ago  . 

.  0-2012 

0-2031 

Mil. 

Lead  citrate, 

(C«H807)2Pb3,H20  .... 

.  0-0420 

0  0534 

0-0156 

0-0167 

Calcium  ,, 

(OgHgOifljCag^^O... . 

.  0-0850 

0-0959 

0-0065 

0-0089 

Barium  , , 

(C6H507)2Ba,7H20  .... 

.  0-0406 

0-0572 

0-0014 

0-0058 

Silver  ,, 

C6H507Ag3  . 

.  0-0277 

0-0284 

Nil 

Lactic  acid  volatilises  with  steam,  but  slowly  ;  if  superheated  steam 
is  blown  into  its  aqueous  solution,  it  can  be  volatilised  completely 
in  a  comparatively  short  time.  In  this  way,  lactic  acid  was  separated 
from  samples  of  Rhine  and  Moselle  wines,  and  identified  by  the 
analysis  of  its  barium  and  zinc  salts.  The  distillate  only  contains 
some  of  the  acid  in  the  free  state,  so  as  to  be  measurable  by  direct 
titration.  The  greater  part  is  present  in  the  form  of  anhydrides,  and 
can  be  measured  by  hydrolysing  with  a  known  excess  of  boiling 
alkali  and  titrating  the  excess  with  a  standard  acid  solution. 

When  lactic  acid  or  a  lactate  is  heated  with  concentrated  sulphuric 
acid,  carbon  monoxide  is  evolved  (Pelouze,  Annalen,  1870,  53,  221) ;  the 
reaction  is  quantitative,  so  that  1  c.c,  of  gas,  at  0°  aDd  760  mm.  pressure, 
corresponds  with  0,004022  gram  of  lactic  acid.  A  solution  containing 
0T226  gram  of  lactic  acid  was  heated  for  J  hour  on  the  water-bath 
with  excess  of  barium  hydroxide,  concentrated,  rinsed  into  a  small 
distillation  flask,  and  evaporated  to  dryness  in  this  under  diminished 
pressure.  When  the  flask  was  quite  cold,  the  neck  was  fitted  with  a 
stoppered  funnel,  in  which  some  concentrated  sulphuric  acid  was 
placed;  a  few  c.c.  of  the  acid  were  allowed  to  flow  on  to  the  cold,  dry 
residue,  and  the  side  tube  of  the  flask  was  connected  Avith  a  gas 
burette.  The  flask  was  then  warmed  cautiously,  and  the  gas 
evolved  washed  with  potassium  hydroxide  solution  and  measured.  In 
three  experiments,  the  volume  of  carbon  monoxide  obtained 
corresponded  with  0*1231,  0T214,  0-1220  gram  of  lactic  acid 
respectively. 

Three  samples  of  wine  were  examined  by  this  method.  The  volatile 
acids  were  titrated  with  W/IO  potassium  hydroxide  in  the  manner  offici¬ 
ally  prescribed  ;  excess  of  alkali  was  then  added,  the  whole  boiled  for  a 
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time,  and  the  excess  of  alkali  titrated  with  acid  The  resulting 
solution  was  evaporated  to  dryness  and  the  lactic  acid  in  the  residue 
determined  as  described  above.  The  results  of  the  three  estimations 
are  tabulated  below,  the  numbers  representing  grams  per  100  c.c.  of 
the  wine  : 


Lactic  acid 

0*041 

0-049 

0-039 

Acetic  acid,  corrected 

,,  „  uncorrected  (from  direct  titration 

of  the  volatile  acid,  all  reckoned 

0*162 

0  097 

0-108 

as  acetic)  ... 

0-174 

0-108  0  120 

0.  F.  B. 

Estimation  of  Malonic  Acid  by  means  of  Potassium  Per¬ 
manganate.  E.  Durand  {Ann.  Chim.  anal.,  1903,  8,  330 — 332). — 
Malonic  acid  or  its  salts  may  be  titrated  with  potassium  permanganate 
in  a  solution  containing  a  little  free  sulphuric  acid  and  heated  to  80°, 
the  end  reaction  being  sharply  defined.  The  products  are  carbon 
dioxide,  water,  and  formic  acid,  which  is  only  oxidised  by  prolonged 
contact  with  permanganate.  Three  atoms  of  oxygen  absorbed 
represent  one  molecule  of  malonic  acid.  L.  de  K. 

Detection  of  Boiled  and  Unboiled  Milk.  Franz  Utz  ( Milch.-Zeit ., 
1903, 32, 417 — 418.  Compare  this  vol.,  ii,  114). —  A.  reply  to  Wirthle,  who 
has  stated  that  the  reagent  used  by  the  author,  TJrsol  D,  is  identical  with 
p-phenylenediamine  already  recommended  by  Storch  for  the  differentia¬ 
tion  of  boiled  and  unboiled  milk.  The  author,  having  investigated  the 
matter,  arrives  at  the  following  conclusions. 

(1)  p-Phenylenediamine  and  TJrsol  D  iii  are  identical,  but  with  these 
TJrsol  D  i  and  ii  are  not  identical,  consequently  (2)  the  author’s  process 
is  not  identical  with  the  method  proposed  by  Storch.  (3)  The  reaction 
with  Ursol  D  i  and  ii  also  takes  place  in  the  presence  of  thiocyanates, 
which  is  not  the  case  with  jo-phenylenediamine  and  TJrsjl  D  iii.  (4) 
The  author’s  process  is  also  useful  for  the  detection  of  hydrogen  per¬ 
oxide  in  boiled  milk.  L.  de  K. 

Detection  of  Raw  Milk  in  Heated  Milk.  Franz  TJtz  {Milch.- 
Zeit.,  1903,  32,  594 — 595). — A  solution  of  crystallised  guaiacol  in  the 
presence  of  hydrogen  peroxide  gives  an  orange  coloration  with  raw 
milk,  but  no  reaction  is  obtained  with  heated  milk.  The  solution 
keeps  for  a  long  time  and  the  test  will  detect  5  per  cent,  of  raw  milk 
in  boiled  milk.  The  reaction  is  not  affected  by  the  acidity  of  the  milk 
or  by  the  presence  of  ordinary  preservatives  (compare  Abstr ,  1902, 
ii,  539).  W.  P.  S. 

Assay  of  Beeswax.  Karl  Dieterich  {Chem.  Zeit.,  1903,  27, 
808);  Ragnar  Berg  {ibid.,  986.  Compare  this  vol.,  ii,  702). — A  contro¬ 
versy  on  the  determination  of  the  iodine  number  of  beeswax. 

Berg  recommends  that  the  iodine  should  be  allowed  to  act  for  some 
12  hours  before  titrating  the  excess.  L.  de  K. 
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Estimation  of  Formaldehyde  in  Solution.  G.  Lemme  ( Chem . 
Zeit .,  1903,  27,  896). — Two  hundred  and  fifty  grams  of  crystallised 
sodium  sulphite  are  dissolved  in  750  c.c.  of  water,  a  few  diops  of 
phenolphthalein  are  added,  and  the  liquid  is  carefully  neutralised  by 
means  of  a  solution  of  sodium  hydrogen  sulphite.  To  100  c.c.  of  this 
solution  are  now  added  exactly  5  c.c.  of  the  formalin  to  be  tested. 
The  formaldehyde  at  once  converts  the  normal  salt  into  sodium 
hydrogen  sulphite,  with  which  it  then  combines,  whilst  a  corresponding 
amount  of  sodium  hydroxide  is  set  free  ;  the  latter  is  then  titrated  with 
normal  sulphuric  acid.  One  c.c.  of  acid  represents  0-03  gram  of 
formaldehyde.  L.  de  K. 

Estimation  of  Cinnamaldehyde.  Josef  Hands  {Zeit.  Na/ir.- 
Genussm.,  1903,  6,  817 — 827). — About  0-2  gram  of  cinnamon  oil  is 
thoroughly  diffused  by  shaking  in  100  c.c.  of  water.  A  hot  solution 
of  0-35  gram  of  semioxamazide  in  15  c.c.  of  water  is  then  added,  and 
the  mixture  agitated  from  time  to  time  for  24  hours.  The  precipitate 
formed  is  collected  on  a  filter,  washed  with  cold  water,  and  dried  at 
105°,  a  constant  weight  being  obtained  in  about  5  hours.  The  weight 
of  precipitate  multiplied  by  0-6083  gives  the  amount  of  cinnam¬ 
aldehyde  in  grams. 

The  aldehyde  may  be  estimated  in  cinnamon  by  distilling  8  grams 
of  the  latter,  finely  powdered,  in  a  current  of  steam.  Four  hundred  c.c. 
of  distillate  are  collected  (which  takes  about  2  hours).  The  distillate 
is  extracted  several  times  with  ether,  the  ethereal  solution  is 
evaporated  at  a  temperature  of  70°,  and  the  residue  of  oil  treated  as 
above  mentioned.  The  author  found  from  1’96  to  2  04  percent,  of 
cinnamaldehyde  in  various  samples  of  cinnamon.  W.  P.  S. 

Estimation  of  Urea  [in  Urine]  with  Mercuric  Nitrate.  John 
H.  Long  {Chem.  Centr.,  1903,  ii,  313 — 314;  from  J.  Amer.  Med.  Assoc., 
1903). — A  mercuric  nitrate  solution  is  prepared  of  such  a  strength  that 
20  c.c.  show  exactly  0-200  gram  of.  urea  in  20  c.c.  of  liquid.  The  end 
reaction  is  reached  when  a  drop  of  the  liquid  gives  a  decided  yellow 
coloration  with  soda  solution.  Twenty-five  c.c.  of  the  urine  are  then 
mixed  with  25  c.c.  of  baryta  solution,  and  20  c.c.  of  the  filtrate  are 
neutralised  with  nitric  acid  and  then  titrated.  After  deducting  2  c.c. 
as  due  to  uric  acid,  ammonia,  and  creatinine,  and  also  allowing  for  the 
influence  of  the  chlorides,  the  amount  of  urea  is  read  off  on  a  table. 

L.  de  K. 


